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Priorities for interagency activity
on the way to safe work

ccupational health has recent

ly been recognized as one

of the most essential factor

of national well-being as

well as the key resource for sustainable

development, and both the working peo-

ple and the nations or states as a whole

are concerned in improving Occupation-

al Health and Safety services. In the sec-

ond half of XX Century, the labour hy-

giene policy concept, based mostly on

worker’s individual responsibility, was

replaced by a new social concept which

emphasizes the responsibility of the

whole society for providing a healthy and
safe work environment.

The change of concepts affects sig-
nificantly the structure and priorities in
OH&S, as Professor Jorma Rantanen
pointed out in 1998 : ”Originally, occu-
pational health services were provided as
conventional curative and diagnostic
services for working people. Gradually,
and particularly after the Second World
War, prevention gained a higher priori-
ty... In the 1990s new comprehensive
occupational health services were devel-
oped covering all the aspects of work, the
workers’ health, work environment and
the development of healthy work organi-
zation...” As an appropriate sequence of
the tendency, the ILO Safe Work Pro-
gramme was endorsed on the verge of the
Millennium.

The similar change in approach and
priorities in the Environment Protection
took place at the end of XX, when the
“Agenda 21” was adopted by the UN in
1992. The problems of globalization lead-
ing to strong negative implications for
worker’s health, first of all for women,
have been described by Mrs. Gro Har-
lem Brundtland, Director-General of the
WHO and Mr. Juan Somavia, Director-
General of the ILO. Evidently, more rig-
id regulations from the UN, WHO and
ILO are needed in order to harmonize
some alternative interests of the industri-
alized and developing nations. The UN
Agenda for XXI and ILO Safe Work Pro-
gramme can serve as a reliable base for
regulation together with the WHO Glo-
bal Stragy on Occupational Health for All.

And so the task to design and implement
the comprehensive system for perform-
ance, the above mentioned programmes
could be pointed as the main priority for
international co-operation at any level —
from the UN at the top and the ordinary
housewives at the ground.

The ILO and WHO Programmes
focus on a worldwide implementation of
the international standards in H&S. In
addition to harmonizing the H&S meas-
ures worldwide, especially in mining, we
need to take into account the nonlinear
features of the natural hazards as the nat-
ural hazards causing risks and accidents
(electromagnetic storms, earthquakes,
rock bursts, tsunami and giant storm
waves) tend to develop as nonlinear
events.

In the sectors with wide forecast
horizons, the interagency cooperation has
to be focused on other actions. In Peter
Abraham’s paper, it is shown that fatali-
ty among fishermen is provoked mostly
by capsizing of vessels. Perhaps that is
linked to uncertainty in forecasting of
time and place of the potentially fatal
storms. A reliable way to diminish a fa-
tality rate among fishermen could be an
establishment of the Emergency Servic-
es at national or regional level. Most of
developed “marine” states are going
along this way nevertheless it requires a
lot of non-profitable investments as well
as a steady control from governmental
bodies. Obviously, the establishment of
so powerful Emergency Systems as the
Russian Ministry for Emergency or the
US Coast Guard Fishing Vessel Casual-
ty Task Force is far from the competence
of the national Occupational Health and
Safety Services, but the final result would
coincide with the main target of ILO/
WHO - to make the work at seas safer.

Nowadays, big accidents with
tankers and ferries, as well as tragedies
with nuclear submarines have proven a
necessity to move from national to the
Integrated International Emergency Sys-
tem. The first steps have been taken when
location of accidents on the Ocean
through international satellites were per-
formed, and then some international da-

tabases were created in the Nordic coun-
tries. But a long part of the way to the
World Emergency Service has to be
passed in the future, and for the Barents
Region that is a vital requirement to pro-
vide a safe work when the giant oil and
gas deposits at the shelf will be exploit-
ed.

And at last, we have to touch a con-
ventional and important task for the in-
terstate level.

The key is the distribution of in-
formation on the safe work practices; and
a control of the work environment (in-
cluding the attestation or certifications of
working sites). In the industrialized coun-
tries and big companies both tasks are
performed rather well, but in small en-
terprises or informal sector (including
house-keeping and so on) the situation is
far from acceptable. There are many rea-
sons for that, among others economical
problems and entrepreneurs’ and manag-
ers’ low competence in health and safe-
ty. At the same time, the risk prevention
at the working sites in many cases re-
quires clear instructions and appropriate
non-expensive protective means only
(see papers of A. Pasche and T. Risikko
et all. in the issue). That means if the na-
tion includes Occupational Health in the
National Common Property, the Govern-
ment has to accept as its duty the forma-
tion and of the universal standards like
the international ones (for example, sim-
ilar to the OHSAS 18001). In addition,
the training and education in OH&S
needs to be organized. The basis is es-
tablished, however, through raising of
awareness of the whole nation. This will
lead eventually to “Safe Work”.

I hope that this issue of the Bar-
ents Newsletter will contribute consid-
erably in this movement.

Dr. Anatoly Vinogradov

Secretary General

Kola Science Centre of the Russian
Academy of Sciences
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MpuopuTeTHbIe HanpaBnena MeXoTpPacNeBoro coTpyaHMyecTsa B
obecneyeHnn 6e30nNacHOCTU Tpyaa U oxpaHe NpPodeccMoHanbHOro 340POBbA

B coBpeMeHHOM 00IIECTBE C KaXKAbIM
TOJIOM YKpEIUISIETCS. OCO3HAHUE IMPOCTOM
UCTUHBI, YTO IPOdECCHOHANBHOE 3]0~
poBbe TPYASAIIUXCS — 3TO OJUH U3
BaXKHEHMNX (paKTOPOB HAIMOHAJIBHOTO
6J1ar0COCTOSIHUS U KIIIOUEBOU pecypc s
pa3sutusi. IMEHHO O3TOMY B OXpaHe U
YKpeNJIeHUU 310POBbsS TPYASIIUXCS
3aMHTEPECOBAHbl HE TOJIBKO HaeMHbIE
paboOTHHUKH, HO U Bce OOIIECTBO WU
TOCYyJapCcTBO B IIEJIOM.

BnusiHue cpBUra B MUPOBO33pEHUU
Ha CTPYKTYpYy U NPUOPUTETHI CIYXKO
OXpaHbl TpyJa O4eHb METKO OXapak-
Tepu3zoBal B 1998 roay AUpeKTOp
duHCKOr0 HAUOHAJIBHOIO UHCTUTYTA
npodeCcCHOHATIBLHOTO 3APaBOOXPAHEHUS
npocdeccop Mopma Panranen : «...Ilep-
BOHAUaJIbHO CJIyKO0bl IpodeccuoHamb-
HOT'O 3]paBOOXpaHEHUs ObLIU 3ayMaHbI
KaK OObIYHblE JieueOHble U AMATHOCTHU-
yecKue CIYyXKObl AN TPYASILIUXCH...
ITocne Bropoit MEUpOBO#l BOWHBI IPO-
¢unakTUKa cTajga MOJIb30BaThCs BCe
6onpIINM IPUOPUTETOM...B 90-e ropsl
IPOUCXOIUIIO pa3BepThIBAHUE HOBBIX,
BCEOXBATBIBAIOIUX CIYK0 Hpodeccuo-
HaJIbHOT'O 3[paBOOXPAHEHUS C yUeTOM
BCEX acleKTOB TPY/A, 3[I0POBbsI paboyux,
OKpyxKatoulell cpefibl 1 (hOPMUPOBAHUS
opraHu3anui, 3aHATBIX Npo6iIeMaMu
3JOPOBOTO TPyja...» 3aKOHOMEPHBIM
UTOrOM OTMEUEHHOH TEHJECHIMU CTaJo
IOPUHSITHE Ha IPAHU BEKOB CIEIUAIbHOI
nporpaMMmbl MexXXayHapoJHOI OpraHu-
3auu Tpyna (MOT) «Be3onacHbIH TPyi».

AHajloruyHoe cMellleHHe IOJ-
XOJIOB U NIPUOPUTETOB HAGIIONANIOCH B
koHIe XX BeKa M B 3KOJOTUYECKOM
ABUXKEHNU, YTO MPHUBEJIO K IPUHITHIO B
1992 ropy nexnapauuu OOH «IToBectka
JH: Ha XXI Bek». [Iponecc rino6anu3anum,
He MOJKpEIJIeHHBIN aJleKBaTHbBIMU Me-
pamu B 00JIacTU TUTUEHBI TPYAA B HOBBIX
IPOMBIIIIEHHBIX LIEHTPAX, BbI3BAN PSJ
HeraTUBHBIX IOCIEACTBUI, OCOGEHHO B
OXpaHe 3[0pOBbs PA0OTAIOIIUX KEHIIHH,
Ha 4YTO B CKOPOM BpEeMeHHU OOpaTUId
BHUMaHHUe U [eHepallbHbBIA JUPEKTOP
BcemupHoOil opraHusanuu 3[paBo-
oxpanenuss (BO3) TIpy Xapuem
Bpynrnauy, u [eHepanbHbIl JUPEKTOP
MOT Xyan ComaBua. O4eBUAHO, YTO
I FapMOHU3aLUuy NIPUIIEANIUX B IPO-
TUBOpEYNE HUHTEPECOB «30JOTOTO
munnuappa» (B ToMm uyucie u EC) u
HaceJIeHNs! pa3BUBAIOIIUXCSL CTpaH A3UU
n Adpuku Heo6XoguMo 6oliee KecTKoe
peryiupoBaHue IIPOLECCOB Pa3BUTUSL CO
CTOPOHBI MEXAYHAPOJHBIX OPTaHOB —
OOH, MOT u BO3. OcHOBBI IS TJIO-

6aJbHOTO PEryJupOBaHUS CO3JAHBI
YOOMSIHYTBIMHU BBIIIE BCGOG%CMHIOH.{I/IMI/I
nokymentaMu OOH u MOT, a Ttakxe
npussiToi B 1995 rony BO3 «Iitob6ansHoi
Crparerunesi Obecneuenns Ilpogpeccro-
HaJpHOrO 3750p0oBbs 11 Beex». Co3naThb
peanbHO fiefcTByomue 1 3¢ GEeKTUBHBIE
MEXaHU3MbI BOIUIOIIEHUS B XKU3Hb TPEX
Ha3BaHHBIX IIporpamMm — BOT FJIaBHI:Iﬁ
NPUOPUTET JUJISI MEXAYHAPOJHOIO COT-
pyAHU4YECTBa Ha BceX ypoBHsX — oT OOH
[0 MPOCTOM JJOMOXO3SHKHY.

Bce xe mpupojHble NpoIEcCH,
MOPOKJalolie PUCKU U KaTacTpodu-
YyecKue TOCIe[CTBUS (3JIeKTpoMar-
HUTHBIE OYpH, 3€MIIETPSICEHUS] B JIUTOC-
¢epe, ropusle ygapsl, lyHaMHl W TUTAHT-
CKH€ IIITOPMOBbIE BOJIHBI), PA3BUBAIOTCS
10 3aKOHaM JIMHENHON MUHAMUKH.

Tawm, rne nporHo3upoBaHue pucKa
He CTOJb 3(P(HEKTUBHO, MEKOTPACIEBOE
COTPYAHUYIECTBO MOZKET CIYKUTH KJIIO-
4eBbIM (paKTOpPOM [Jisd CHUXEHUsl da-
TaJBHBIX MOCIEJCTBUNA OT BO3[ICHCTBUS
NpUPOJHBIX puck-pakTopoB. Kak
nokasaHo B craThe Ilutepa AGpaxama,
IIOMEUICHHO! Jlajiee B 9TOM BBINyCKe, Ha
MOPCKUX INPOMBICIIaX HauOONBIINN YPOH
300POBBI0 HAHOCUT TuOeNb UIN
ONPOKUJbIBAHUE CY[OB, YTO HANPAMYIO
MOXHO CBSI3aTh C HEBO3MOXKHOCTBIO
TOYHO U 3a06JarOBpPeMEHHO IpefcKa3aTh
BpeMsl M MECTO KaTacTpoduuecku
ONACHBIX HITOPMOBBIX yCIOBUH. st
CHM2KEHUST PUCKA IS 3[JOPOBbS U 2KU3HU
TPY>KEHUKOB MOPA BUJUTCS ITOKaA TOJIBKO
OfIMH NyTh — CO3/aHUE HAPSAY CO CIyXK-
6aM# METEONPOrHO3UPOBAHHUS ¥ XOPOILIO
OCHAIl[eHHBIX CIyX0 crnaceHust. [1o aTomy
IIyTH UAYT BCE PA3BUTLIE CTPAHLI, XOTS
OH TpebyeT OOJBIINX WHBECTUIUN U
AKTHUBHOTO MEXNYBEJOMCTBEHHOTO
B3aHMOJIefICTBH5[ npu MNOCTOSSHHOM
KOHTPOJIE CO CTOPOHBI I'OCYyAapCTBECHHBIX
HaJ[30pHBIX opraHoB. HeT coMHeHus B
TOM, YTO CO3[JaHUEC TaKUX MOIIHBIX CJ'IY)KG,
kak MY C Poccun nnn Beperosast oxpana
CIIA BBIXOAUT pAajeko 3a paMKu
KOMIIETEHIMU OPraHOB Mpodeccruo-
HaJILHOTO 3[]pPaBOOXPAHECHUSI W TMTUEHBI
Tpyla, HO B KOHEYHOM CUYETE OHHU IIpe-
CIefyIOT OJ{HY IleJIb — IHOBBICUTH 0e3-
ONIaCHOCTb TPYyAa B MOpe.

Kpynssie kaTacTpodsl nocnep-
HEro BpEMEHU C TaHKEpaMH U mapoMaMHu,
KaK 1 Tpareaum ¢ aTOMHBIMHU cy6Ma-
pUHaAMH, MOKAa3bIBAKOT, YTO B pa3BUTUHU
cracaTeJbHBIX CIYyX0 MPUIILIO BpeMs
NEPEXOAUTh OT HAIITMOHAJIBHOTO YPOBHS
K MHTCpHaAlMOHAJIBHOMY. HepBbIe maru
B 3TOM HalNlpaBJICHUU COCJIaHBI NpHU
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co3paHun rno0albHBIX CINYTHUKOBBIX
CACTEM ONOBEIIEHUA O TEPUAIINX
GefcTBue, Npu pa3paboTKe UHTEP-
HallMOHAJIBHBIX 0a3 JaHHBIX O aBapusx
Ha MOpe, OIHaKO OOJIBIIYIO YacTh MyTH K
UHTETpallUy CIacaTeNIbHBIX CIyX0 elle
npeacrout npoutu. Hns Bapenn peru-
OHa, Ha menbde KOTOPOro BCKOpE
ILUIAaHUpYyeTCcsl pa3BEepHYTh Oecnpelne-
OECHTHBIC 11O MacmrabaM u YCIOBUSAM
paboTs! i gOoOBIUM He(TH U rasa,
MPUOPUTETHOCTD MEKBEJOMCTBEHHOW U
MEXAYHApOJAHOH HMHTerpaluu craca-
Telleil HECOMHEHHA.

U, HakoHe1l, HeJIb3s1 HE KOCHYTHCS
TPaIuIUOHHON, HO OT 3TOr0 He MEHee
BaXKHBIX 3a7la4 TPeTbero (BHYTPUTOCY-
MJapCTBEHHOI'0O HUJNU BHYTPUBETOMCT-
BEHHOI'0) YPOBHS — pacIpOCTpaHEHUE
nHpopmanuu o 6e30MacHbIX METOAaxX
BefieHNs] paboT cpenu pabovyux u op-
raHu3anusi KOHTPOJS 32 COCTOSHHEM
pabounx MecT. B pa3BUTBHIX cTpaHax U Ha
KPYIHBIX NPEANPUSATUSIX, UMEIOIMUX
CIEeIMAIN3UPOBAHHBIE CITYXKObI OXpaHbl
Tpyna, o0e 3ajauil peIIatoTcs [OCTaTOYHO
YCIEIIHO, HO B CEKTOPE MaJIOro OH3Heca,
KaK U B cpepe HEOPraHU30BAaHHOU Tpy-
MOBOM JIesATeNbHOCTH (BKIIOYAOIIEH, B
qycie MPoYero U BefieHHe AOMAIIHEero
XO035IICTBA) CHTyalusi jalleka oOT
YAOBIETBOPHUTENBHOTO YpoBHA. CKa3bl-
BAaIOTCA U 9KOHOMHUYECKHUE TPYAHOCTHU, U
HeJloCTaTO4YHasl INpodeccuoHanbHas
IIOATOTOBJIICHHOCTH OI‘pOMHOﬁ MacCcChI
InpeAlIpUHUMaTeIell U MEHEeAXKEepPOoB.
Mexpay TeM, Kak SIBHO CJIelyeT u3
MIOMEUICHHBIX B 9TOM HOMepe crareil A.
[Tomre, T. Pucukko u ap., ynpasieHue
pucKamMu Ha paGo4MX MECTax, B OTINYNE
OT HEJMHENHBbIX IPUPOJHBIX PUCKOB,
TpebyeT JIUIIb YETKON periaMeHTanuu
ReHCTBUI U MPaBUJILHOTO IPUMEHEHUS
HEJJOPOTHUX 3alUTHBIX CPEACTB. DTO
O3HaAa4YacT, YTO B TE€X HAOMOHAJBHBIX
coobmecTBax, B KOTOPHIX 30POBLE
TPYAALUXCS BO3BENEHO B PaHr HAIUO-
HaJbHOIO JOCTOSIHUSI, TOCYZAapCTBO
MOJIXKHO B35Th Ha ce0si (popmMupoBaHHe
€INHBIX HOPMAaTUBOB 0e30IaCHOCTH U
TUTUEHBI TpyAa IO TUIY MEXJyHa-
poxaunoro crangapta OHSAS 18001, a
TakXe JOJXKHO o0ecnedynuTsh (PyHKIHUO-
HUPOBaHUE COOTBETCTBYIOIIUX HAN30p-
HBIX OpPTaHOB M MH(pOPMALHUOHHO-00-
PA30BaTENbHBIX YUPEKCHUI.

Amnatonuii Bunorpagos
YneHn-koppecnonjeHr Poccuiickon
Axapnemuu EctectBennbix Hayxk,
IaBHBII y4eHblll cekpeTaps Kombckoro
HayuyHoro nenTpa PAH



Standards in mining safety and health:

An ILO perspective

Norman S. Jennings, Senior Industrial Specialist, International Labour Office, Geneva

Introduction

Standards of occupational safety and
health (OS&H) in mining are improv-
ing, but much remains to be done. De-
creases in the serious injury rate in
mines have resulted from changes in
the nature of work and from sustained
improvements in achieving a safer and
healthier workplace. But the evolving
nature of work is generating new oc-
cupational hazards that must be dealt
with - musculo-skeletal problems,
stress and mental problems, asthmatic
and other allergic reactions, and problems
caused by exposure to hazardous agents.

An important starting point in im-
proving OS&H standards in mining is the
rejection of the notion that mining is in-
herently dangerous and thus work-relat-
ed diseases and a certain number of mine
accidents are inevitable.

A watershed in the international
treatment of mine OS&H was reached in
June 1995 with the adoption of the ILO’s
Safety and Health in Mines Convention.
This international standard is important
— because the special hazards faced by
mineworkers are now dealt with in a spe-
cific instrument; and because the increas-
ing importance of the mining industry in
many countries is emphasizing the need
to improve health and safety. Moreover,
the Convention has set the principle for
national action on, and international mon-
itoring of, the improvement of working
conditions in the mining industry.

Since the Convention came into
force in June 1998, seventeen countries
have ratified it, including Finland, Nor-
way and Sweden. Several others are
working towards ratification.

A widely ratified and fully imple-
mented Convention will make a major
contribution to achieving significant and
lasting improvements in OS&H in the
mining industry. The ILO is ready to as-

Gold fields 2,4 km underground

sist wherever it can. For example, we
have held workshops in several countries
to explain the Convention and promote
its ratification. But even before the Con-
vention is ratified, its provisions can be
included in regulations or in collective
agreements. We would urge that the path
towards ratification continues to be fol-
lowed. But having a Convention, codes
of practice, legislation and regulations
does not guarantee better OS&H stand-
ards. There is a need for sustained action
and vigilance.

Several questions will need to be
answered throughout the mining indus-
try — including by governments, employ-
ers and workers’ organizations — if im-
provements in OS&H are to be sustained.
What can be done? Who should do it?
What is being done elsewhere that might
be relevant? What changes to legislation
might be necessary? What will be the role
of the regulator as the regulations and the
mining industry change? How will any
changes affect the duty and liability of
the employer and of workers? What em-
phasis should there be on human rather
than technical factors? On occupational
health and surveillance? On risk assess-
ment? On social dialogue? On training?
The following elements are crucial to
improving standards of OS&H in min-
ing in the coming years.

Technical change

We have seen greater mechanization
and a trend towards automation, with
larger concentrations of energy in
plant and equipment. This has result-
ed in a move away from individual
miners to closely-coupled, tightly-
paced processes, involving teams.

More aspects of production are
being contracted out, changing the
employment relationship and, some-
times, making responsibility less
clear-cut. Rationalization of mining ac-
tivities has resulted in a high turnover of
mineworkers, particularly affecting old-
er, more experienced workers. This has
led to a loss of institutional memory.

More intensive working, including
extended shifts, has become a prerequi-
site for economic survival. The impact
of longer shifts underground on health
and safety, and on family life, needs fur-
ther study. (1)

Information technology is creating
new opportunities for exchanging infor-
mation, creating data bases, analysing
practices and procedures, and identify-
ing where efforts should be focused. Vir-
tual reality is becoming a powerful train-
ing tool.

New technology has had a positive
impact on the number and severity of
mining accidents and diseases. But the
effects have not been uniform. Some new
technologies have been accompanied by
new or intensified hazards - such as dust,
noise, vibration, ergonomics-related
problems, and electric current.

Health as well as safety

Workers’ health has often received less
attention than their safety. There is little
awareness of the enormous cost of occu-
pational health to much of the mining
industry and to the general public. Regu-

Barents Newsletter on Occup Health and Safety 2001;4:5-7 5



lar health surveillance of mineworkers is
by no means universal. In small-scale
mines it is non-existent. Occupational
diseases are becoming more pervasive
with increased mechanization. Nowa-
days, noise and vibration are major caus-
es of sickness. The increasing use of
VDU s is also having an impact on work-
ers’ health. Stress-related illnesses are
being increasingly recognized as valid for
compensation if they are proved to be
work-induced. Increased work-shifts
might have implications for occupation-
al health. A recent ILO code of practice
on ambient factors at the workplace pro-
vides guidance on the roles and obliga-
tions of all those involved. (2)

Three key areas of occupational
health — testing, diagnosis and control —
are being approached differently in dif-
ferent countries. At the national level, an
approach that is fair to all is necessary;
one that is practical, cost-effective and
sustainable. And one that is philosophi-
cally, legally and morally acceptable, and
is effective in reducing exposure and mit-
igating the effects.

There is a shortage of trained oc-
cupational health professionals in the
mining industry, particularly in develop-
ing countries. Even those that are availa-
ble sometimes have problems in apply-
ing their knowledge. Getting access to
current occupational health information
is still a problem in many areas, but there
is growing international cooperation. One
example is the ILO/WHO International
Programme on the Global Elimination of
Silicosis.

The importance of managing health
risks has often been understated. 11l health
costs money, big money, over many
years. So there are plenty of economic,
let alone humanitarian, incentives to im-
prove standards now, so that improve-
ments in both health and safety in mines
can proceed in step.

Legislation and the role of the
regulator

Legislation should provide an effective
framework of standards and direction.
And the regulatory authority charged with
administering that legislation needs to do
so in a professional, constructive and
consistent manner. Prescriptive regula-
tions are being reduced. New regulations
are highlighting the responsibility and
liability of mine managers, and make it a
requirement that they manage health and

safety and provide a safe place to work.

Enforcement is not an end in itself;
it must be matched by a continuing de-
cline in preventable harm to miners. The
long-term goal should be to ensure that,
without exception, an individual can de-
vote a lifetime to a mining career and
emerge healthy and unharmed. If the pow-
er of the inspectorate is to be sensibly de-
ployed and effective, the quality of staff
must be high, and no compromises made.
Regulators will continue to need a high
level of technical and professional exper-
tise. But they will also need to be well
equipped to deal with the increasingly
important human and organizational fac-
tors of mining. This is highlighted by the
increase in foreign-owned mining compa-
nies bringing new methods and approach-
es into mining operations in Africa.

Convention 176

Governments which ratify this Conven-
tion (3) undertake to adopt legislation for
its implementation, including the provi-
sion for inspection services and the des-
ignation of the competent authority to
monitor and regulate the various aspects
of OS&H in mines. The Convention also
sets out procedures for reporting and in-
vestigating disasters, accidents and dan-
gerous occurrences related to mines, and
for the compilation of the relevant statis-
tics. Both workers’ and employers’ rights
and responsibilities are set out. It is im-
portant to note that the Convention pro-
vides a floor — the minimum safety re-
quirement against which all changes to
mine operations should be measured. The
Recommendation (4), which is advisory,
provides more specific guidance on the
different sections of the Convention.
More specific still are some of the ILO
codes of practice for mining and for top-
ics relevant to mining.

The all important human
factors

The past focus on engineering and tech-
nical developments as the means to im-
prove occupational health and safety in
mining was very successful. But this ap-
proach is providing diminishing returns in
many countries. There is therefore a need
to provide everyone with a better under-
standing of the different categories of hu-
man behaviour and performance-shaping
factors that lie behind them. Without such
an understanding, people will still be
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blamed for things they could not have
done otherwise, and preventive measures
will continue to be misdirected.

The development of a safety cul-
ture is part of the behavioural approach
to improving OS&H. Some companies
in the mining industry have safety “core
beliefs” — internal standards — that have
been developed and agreed through so-
cial dialogue. They form part of the con-
tract of employment and influence behav-
iour from top to bottom of an enterprise.
The achievement of a safety culture needs
a genuine and visible commitment, and
leadership from the top, with health and
safety being a line management respon-
sibility. There should be an acceptance
that improving health and safety perform-
ance is a long-term goal that requires sus-
tained effort and interest.

Risk management & risk
assessment

Since human behaviour holds the key to
further improvements and to the imple-
mentation of standards, greater effort will
need to be directed towards promoting
an understanding of risk assessment, risk
management and safety audits that are
specifically based on the behavioural
contribution to accidents. The purpose of
introducing risk management is to im-
prove health and safety. The challenge is
how to introduce it in a well thought-out,
structured way that is understood and
practised by all, and is seen to be benefi-
cial. The increasing practice of using ac-
credited third party auditors who under-
take structured audits of safety manage-
ment systems and core risks, if carefully
managed, can facilitate analysis and pro-
vide a sound basis for improved behav-
iour and performance. They must work
to standards, too.

Education and training

The examination of the ability of
staff to behave safely must be an integral
part of risk assessment and other safety
management tools such as audits. There
is no point in advocating the importance
of safety behaviour if it is not feasible to
behave safely.

Education and training are the
foundations for enabling improvement in
OS&H. Sound basic education for work,
certified induction and refresher training,
and certified company-specific training
as part of lifelong learning, are crucial



for the implementation of effective health
and safety hazard prevention pro-
grammes. These must be supplemented
by specific seminars and refresher train-
ing and improvement programmes for
trainers, for supervisors and workers.

There is a clear link between poor
or inadequate education and training and
poor OS&H performance. Competency-
based training has facilitated the intro-
duction of OS&H competencies into var-
ious industry competency standards. This
has proved to be a fresh approach to cer-
tification that is linked to career progres-
sion.

Small-scale mines

OS&H are important issues for small-
scale miners and their communities. Be-
tween 11.5 million and 13 million peo-
ple are estimated to work in small-scale
mines, many of them women and chil-
dren. Up to 100 million depend on
small-scale mining for their livelihood.
Progress in dealing with diseases and
accidents affecting small-scale miners
will require better data. This will mean
having a simple form for reporting, and
the removal of any stigma that is attached
to it. OS&H regulations may need to be
revised to ensure that the special require-
ments of small-scale mines are covered.
Also, mines inspectorates will need to be
strengthened if they are to oversee OS&H
and provide the extension services that
are essential if small-scale miners are to
be convinced that they can be more open
about OS&H to their ultimate advantage.
Some ministries of mines have set up
small-scale mining units, but many lack
resources.

Both mineworkers and owners/
concession-holders must be helped to
realize that accident prevention and im-
proved occupational health are worth
obtaining and keeping. Fortunately, there
are several examples of the self-interest
of small-scale miners being used to good
effect to improve OS&H.

In view of the individual and com-
petitive nature of much small-scale min-
ing, the long hours and the arduous work,
the impetus for OS&H improvement is
likely to have to be external — from gov-
ernment, a large mine nearby, mining
trade unions, NGOs or IGOs — and in-
volve all at each site and, preferably, the
local community.

Education, training, demonstration
and surveillance are the key elements of

any programme to improve OS&H in
small-scale mining. But this is well
known. What is required are the will and
resources to undertake a sustained pro-
gramme that will provide sufficient in-
centive for those concerned to want it to
continue. Attempting to improve OS&H
without appealing to the self-interest of
those most directly involved is likely to
prove fruitless.

The ILO has just published an il-
lustrated handbook on safety and health
in small-scale surface mines (5) which
we hope will provide practical guidance
both to the many people who turn to
small-scale mining without any formal
training, and to those whose task it is to
regulate these mines and the miners.

Conclusions

As OS&H regulations become less pre-
scriptive and more emphasis is put on the
human factors that affect safety and
health performance, a key objective will
be to instil a strong safety culture in all
aspects of mining. An improved safety
culture is partly a question of resources
and technology. But, above all, it requires
better information, better management
and higher ethical standards in confront-
ing the ever present, ever evolving chang-
es at the workplace.

Different strategies will be needed
to meet different circumstances and de-
grees of economic and technological de-
velopment. But the final goal must not
be compromised. Because the types of
issues that predispose unsafe behaviour,
and their relative importance, will vary
from mine to mine, there is no single so-
lution to the promotion of safe behaviour.
The main strategies involve: compelling;
facilitating; rewarding; training; inform-
ing; and participating.

Careful data collection and analy-
sis will enable risks to be identified and
managed and information shared both na-
tionally and internationally. The foster-
ing of closer ties between all concerned,
leading to meaningful social dialogue,
will pave the way to break through the
ceiling that has stalled improvements in
health and safety in many mining opera-
tions, and led to it getting worse in oth-
ers.

In discharging their responsibili-
ties, governments should establish a re-
gime for effective reporting on OS&H
performance in small-scale mining. In
doing so, they should place emphasis on

investing in the prevention of accidents
and disease. A pragmatic approach that
yields quick financial gains — through bet-
ter practices — is the key; not the heavy
hand of regulation and penalties.
Finally, safety, health and environ-
mental issues must be considered as an
integral part of other mainstream social
priorities, including conditions of work,
employment, training, industrial relations
and social security. The pressures on the
world of work, be they driven by finan-
cial, technological, or environmental fac-
tors, or by the social factors of globali-
zation, can only be dealt with by a mix
of standards, action and surveillance.
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HopmaTuBbl oxpaHbl Tpyaa B ropHOU
NpoMbILWIeHHOCTH : nepcneKkTuBbl MOT

BeepneHue

B ropHoii IpOMBIIIITIEHHOCTH B MUPOBOM
MacuTabe Havajgach CTaHfapTU3ALUS
HOPMAaTHUBOB TE€XHUKHU O€30IaCHOCTH H
oxpansl Tpyfa (TbuOT), ogHako caenarhb
B 9TOH 00JIaCTU NMPEACTOUT ellle MHOToe.
CHUKXEHHE YPOBHS TSIXKEJIOro TpaB-
MaTHU3Ma Ha TOPHBIX HpefnpUATUIX
AOCTUTHYTO KaK 3a CUeT U3MEHEHHI B
XapakTepe paboT, Tak U B pe3yJbTaTe
yIy4IllleHUs YCIOBUI TPyAa BCIEJCTBUE
CTpEMIIEHHUs cfieslaTh paboune MecTa
Gosiee 6e30nacHbIMU U KOM(OPTHBIMHU.
BmecTe ¢ TeM, pacumiupeHue U yclo-
SKHEHUE BBIIMOJIHIEMBIX PaboT MOPOXK-
[aeT HOBbIE BUAbI IPO(DECCHOHATLHbBIX
PUCKOB, C KOTOPBIMH IPUXORUTHCA
UMETh JeJJ0 — NpoO6iIeMbl KOCTHO-
MBIIIIEYHOTO almapara, CTpecc ¥ OTKIIO-
HEHUs B ICUXUKE, aCTMaTHYECKHE H
Apyrue ajylepruueckue peaxiuu, Hapy-
1IeHNs, 00yCIOBIIEHHbIE BO3[EHICTBHEM
BpEJHbIX BEIEeCTB U IOJeH.

BaxHo#l oTnpaBHOU TOYKOH B
npolecce yiaydlleHUs HOPMaTUBOB
TBuOT B ropHO#l TPOMBIIIIEHHOCTH
ABIISIETCS. OTKa3 OT TPAJULMOHHOTO
IIpPEJICTABIIEHNs] O TOM, YTO OHNACHOCTD
SBJISIETCSI HEOTbEMIIUMBIM CBONCTBOM
FOPHOTO Jiejla, U3 4Yero BBITEKAalo
IpU3HaHUE HEU30EXKHOCTU IPOSIBICHUS
npodeccCuOHaNbHbIX 3a001eBaHUN U
HECYACTHBIX cllyyaeB Ha TOPHBIX
IpefIpUsITUSIX.

Bopopaspgen mexpny crapsiM u
HOBBIM HOAXOJOM K OO0eCHedYeHHIo
TBuOT B ropHO#l TPOMBIIIIEHHOCTH
ObL1 TpeofioJieH B utoHe 1995 ropa, Korga
6b11a npuHaTta Konsennus MOT no
OXpaHe Tpyla B IFOPHOU NPOMBIII-
JIeHHOCTU. BBejeHne B 0OMXON MeK-
AYHApPOHAPOJHBIX CTAHIAPTOB BasKHO IO
ABYM IPHUYUHAM — IIOTOMY YTO TOPHO-
paboune cCerofHs CTalKUBAIOTCS CO
cnenudUIecKUM PUCKaMHU, IOPOXK/a-
€MbIMH NPUMEHEHUEM HOBOU TEXHUKH,
a TakXe U IO TOHl HpUUMHE, YTO BO
MHOTHX CTpaHaX FOPHOIPOMBIIIIJICHHBIH
CEeKTOp 3KOHOMUKHU paclIupsieTcs H,

HopmaH C. [>keHuHrc

COOTBECTBEHHO, BO3pacTaeT NOTpes-
HOCTb B yCUJIEHHU Mep II0 OXpaHe Tpyha
U 3[10pOBbsl TOpHAKOB. Kpome Toro,
KoHBeHIus CIIy>KUT eUHON OCHOBOM 1Tt
¢opMHUpOBaHUS U HAIlMOHAJBHBIX IPO-
rpaMM YJIy4lIE€HHS OXpaHbl TPyAa B
TOPHOY IPOMBIIIIEHHOCTH, U MEXAY-
HapOJHOH CHCTEMbI KOHTPOJISI B 3TOHI
chepe 1eaTenbHOCTH.

KonBeHIYsl BCTynuila B CHIY C
utoHs 1998 ropia, 1 3a MpOIIEAIINIA HEPUO
ee paTuuUIUpoBan yxxe 17 cTpaH, B TOM
uncie Gunnsaapus, Hopeerus u lllsenns.
B psape crpan pa6oTa 1o paruguxkanuu
ufeT B HacTosiee BpeMs. [loBceMecTHOE
OpU3HAHUE U BBeJEeHUE B IPAKTUKY
TpeGoBaHuil KOHBeHIIUN HOJIKHO BHECTU
pellaoIuil BKIag B CyleCTBEHHOE U
JOJITOBPEMEHHOE YIIyUllIeHe COCTOSHUS
nen ¢ TbuOT B ropHoil OpOMBIII-
neH”Hoctu, nostomy MOT rorosa
cofiefICTBOBAaTh 3TOMY IIpolLieccy Besfe,
rfe TOIbKO BO3MOXHO. K mpumepy,
YTOOBI Pa3bACHUTL BaKHEHIIUE MOJIO-
>keHus KoHBeHIIUM U criocoOCTBOBATh €€
patudukanuu, B psife cTpaH OblIH
IpOBeJleHbl CHelHalbHble CEMHUHAPHI.
CrnegyeT OoTMETUTh, YTO MHOTHE Tpebo-
BaHMs KoHBeHIMU MOLYT ObITh BKIIO-
YyeHbl B OTpaclieBble KOJJIEKTUBHbIE
corjaileHus ele fo Toro, kak Kon-
BEHIIUS B IIeJIOM OyjeT paTuulupoBaHa
Ha rocyfgapcTBeHHOM ypoBHe. U Ham
XOTENOCh Obl CTUMYJIUPOBATDH IOCTY-
HaTelbHOE [IBUDKEHUE B 9TOM HaIpPaB-
neHuu. Bmecre ¢ TeMm, ciefyeT co3HaBaTh,
4yTO caMo o cebe Haimuuue KonBeHnuu
U 3aKOHOJAaTENbHO YTBEPKJEHHBIX
OpaBUJl €€ IIpUMEHeHus elje He
rapaHTHpYyeT IOsIBIeHHE Oollee CoBep-
meHHbIX HOpM TBbuOT. [nsa sToro
noTpebyeTcsl U HEyCTaHHAS [esTelb-
HOCTb, U OUTENBHOCTD.

Janst ctabuiapHOTO Hmporpecca B
obsnactu TbuOT cregyer uMeTh sicHbIE
U UCYepIbIBAIOIINE OTBETHI Ha PAf
BOIIPOCOB, KACAIOUIUXCSl BCEX YpOBHEN
OpraHU3aluy TOPHOU IPOMBIIIIEHHOCTU
— IPaBUTENIbCTBEHHBIX OPTraHOB, paboTo-
martenein u pabouynx opranmzanui. Yrto
MOKHO cpieniaTh? Kto Oypet ato genats?
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YTo m3 yxXe CAEeNaHHOro The-Tudo
3aClly>XXUBAaeT MOAJEPKKH U paclpo-
ctpaHeHus: ? Kakue m3sMeHeHus cilie-
[OBaJIo Obl BHECTH B 3aKOHOJIATEIBCTBO?
KTo 6yger BBIIONHATh PErYIUPYIOLIUE
¢yHkunu, ecnu npapoasi 6a3a TOPHOI
NpOMBINIIEHHOCTH M3MeHuTcss? Kak
NOBIUSIOT H3MEHEHHUs Ha paclpe-
JeleHue IpaB U OOSI3aHHOCTEN MEXNY
pabotonarensimu u pabounmu ? Byner
IM CMElleH aKIeHT ¢ TEXHHYECKHX
(hakTOpOB Ha 4ejOBEeueCcKUE, TaKHe KaK
opraHu3anusi NpouIaKTUKH Npod-
3a00JieBaHUll, NPOTHO3UPOBAHHUE PHC-
KOB, COLIMAJIbHBIN [UAJIOT, UHCTPYKTaXK
Ha pa6ouux mecrax ? C y4eToMm 3THX
BOIIPOCOB PACCMOTPUM CIEAYIOIIHE
COCTaBIISIIOLIME FOPHOTO JieNla, KOTOpbIe
OygyT HMETh KJIIOUEBOE 3HAUYEHUE IS
COBEPIIEHCTBOBAHUSA CUCTEMBbI CTaH-
maptoB ThbuOT B ropHogoG6bIBaroniein
UHAYCTPHUU B NIPEACTOSINUI IEpUOA.

TexHnyeckne sMeHeHusa

Mpbl BUAMM BCe BO3pacTaOUIyI0 Me-
XaHM3a[UIO W TEHJECHIHUIO K aBTOMa-
TH3aIIH BCeX MPOIECCOB, CO BCce OONb-
meil 5HeproBOOPYXKEHHOCTHIO Ipef-
NPUSITAA U TPOU3BOACTBEHHOTO 000-
pynoBaHus. B pesynbrare 3TOro ropHoe
eJI0 BCe flaNblle YXOAUT OT NPIMEHEHNUS
MHAVBHAAYAIBHOTO TPyAa TOPHSIKOB K
ACIOJb30BAaHUIO OPUTragHOrO METofa ¢
YeTKUM paclpefelieHueM B3aUMOYBSI-
3aHHBIX NOCIEOBATEIbHBIX PabOUnX
ornepamnui.

Bce Goapme acmekToB mpou3-
BOJICTBA OKAa3bIBAIOTCS BHE 30HBI
KOHTPaKTHBIX OTHOILIECHNI, U3MEHSISI TEM
CaMbIM IPOU3BOJCTBEHHbIE OTHOIIEHHS
n penas o6JacTh OTBETCTBEHHOCTH
KaXkJ0ro yJacTHHKA TPYOBOT'O IIporecca
MeHee YeTKOW. B pesynbrare panmo-
HaJu3alWyd [POMW3BOJCTBA BO3pacTaeT
TeKydJecTh KajfipoB, IPU 3TOM CTaphle,
ONBITHBIE pabouyne BBITECHSIOTCS B
0OJIbIIEN CTEINEHU, H B TOpHOMI
MPOMBIIIIEHHOCTH TMPOUCXONUT YTeps
poheCcCHOHAIBLHOTO OIBITA.



WNuTencudukanus Tpyaa, B TOM
yyciae U 3a c4eT YBeIUYeHUs AJIUTENb-
HOCTH pabo4yuX CMEH, CTAaHOBUTCS B
HacTosillee BpeMsl IPEANoOChUIKON ISt
9KOHOMUYECKOI'O BbIXKHMBaHUs. Biusnue
6oJjlee NPOJOJXKUTENbHBIX PabOUUX
CMEH IOoJ] 3eMilell Ha 3J0pOBbe U 6e3-
OIIACHOCTD, @ TaK3Ke HA CeMENHYIO XKU3Hb
HYXJlaeTCs B HaJbHEHIIeM H3yYeHUH.!

NHupopManuoHHble TEXHOJIOTUU
IPEeOCTaBISIOT HOBbIE BO3MOXHOCTHU
niist obMeHa nH(pOpMalen, co3aHus
6a3bl JaHHBIX, aHAJINU3a OPAKTUKU U
TEXHOJOTMYECKUX IIPOLECCOB A BbIf-
CHEHMsI NEePCIEeKTUBHBIX HallpaBIICHUH,
Ha KOTOpBIX IenecooOpa3Ho (oky-
cupoBaTh ycuius. BupTyanabHasi peab-
HOCTbh CTQHOBHUTCSI MOIIHBIM CPEJCTBOM
IIPOU3BOJICTBEHHOI0 OOYUYEeHHUS.

B nenom HOBBIE TeXHOJIOTMH 00€ec-
ne4unn oblee CHIKEHUE TpaBMaTU3Ma,
a TakKe TsKEeCTH HeCYacTHBIX CIydaeB U
npog3aboyieBaHNil B TOPHOI NPOMBI-
HIJIEHHOCTY, HO 9(p(PEKT OT UX BHEIPEHUSI
He OblI efuHOOOpa3HbIM. HekoTopsle
HOBbI€ TE€XHOJIOTUU COIPOBOKAIOTCSI U
HOBBIMH BpeHbIME (haKTOpaMH HUIIU XKe
UHTeCU(UIUPYIOT yXKe U3BECTHbIE —
Takue Kak IbUIb, IIyM, BUOpaIus, 9po-
TOHOMHYECKHE NPOOJIeMbl U 3JIEKTPHU-
YyecKue TOKH.

300poBbe — 3TO TOXE
6e3onacHoOCTb

310poBbI0 pabOYUX YACTO YAENSII0CHh
BHUMAaHUS MEHBIIIE, YEM UX O€30I1aCHOCTH.
OrpoMHasi IeHHOCTb NpO(ecCHOHANb-
HOTO 3[I0pOBBbs IIOKA €Ille HE OCO3HAETCS
B JIOJIXXHOW Mepe HH B CaMOH T'OPHOM
NPOMBIIIIEHHOCTH, HA B OOLIECTBE B
neiaoM. PerynspHsle oGciegoBaHus
30POBbsl TOPHOPAOOUMX HE SIBISIOTCS
IIOBCEMECTHBIMU, Ha MaJbIX NPEANpH-
ATHSIX OHH BOOOIIE He IPOBOAsTCA. B TO
K€ BpeMsl [0 Mepe POCTa MeXaHU3aluu
npodeccuoHanbHble 3a00J€BaHUS CTa-
HOBSITCS Bce 00JIee PACIPOCTPAaHEHHBIMHU.
B coBpeMEHHBIX YCIOBHAX INIaBHBIMH
NpUYMHAMH TTpo3aboieBaHi SBIIS-
I0Tcs IIyM U BuOpanusi. Bozpacratoniee
UCIOJb30BAaHUE BUJAECOMOHUTPOB
TakXe CKa3blBaeTCsl Ha 3JOPOBbU
paboTHukoB. Bce uwame pumarso-
CHUPYIOTCS U HPU3HAIOTCS MOJJIE-
>KalMMHU KOMIIEHCAllUH 3a00J1eBaHus,
CBA3aHHBIE CO CTPECCOBBIMU CHUTYa-
LUSIMH, IIOCKOJIBKY yHaeTcs AOKa3aTh
HUX CBSI3b C IIPOU3BOACTBEHHBIMU
¢akTopaMu. YBeauueHue NIpojoJ-
KUTEJIBbHOCTH pab0UYUX CMEH TaKXe
ClelyeT NPUHATH BO BHUMAaHHE IPH
oxpaHe NpogecCHOHAIBHOTO 3710-
poBbs. HeineneicrBytomuit Kogexc
MOT no o6ycTpoiicTBy pabo4nx MecCT
MOXET CIIy>KUTb PYKOBOJACTBOM JIsl OII-
peneseHusl polil U 00513aTENbCTB BCEX
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OpraHM3aTOpPOB W YYACTHUKOB MPOU3-
BOJICTBA.

Tpu knroueBpIx MeTOfa mpodu-
JIAKTHKH PO ecCuoHaNbHbIX 3a60J1e-
BaHWI — TECTUPOBAHME, AMATHOCTUKA U
KOHTPOJIb — UCIOJB3YIOTCS MO-Pa3HOMY
B pa3iMYHBIX cTpaHax. Ha HanmoHamnb-
HOM YypOBHE HEOOXOAUM TOAXO/,
YIOBJIETBOPSIIOIIUI BCEX; 3TO O3HAYAET,
YTO OH JOJIXXKEH OBbITh MPAKTUYHBIM,
9KOHOMHUYHBIM U JOJTOBpeMeHHbIM. W
KOHEYHO K€, OH JJOJXKeH ObITh Mpu-
eMJIEMBIM C MUPOBO33PEHYECKUX, Mpa-
BOBBIX U 3TUUYCKUX IO3WIIMI, a TaKXKe
3(p(PEeKTUBHBIM B OTHOILIEHUU CHUKEHUS
WM TPEOTBpPAICHHS] JEUCTBUS BpeJ-
HBIX (PaKTOPOB.

JeduiuT onbITHBIX CIENHAINCTOB
0 OXpaHe Npo(eCCHOHAIBHOTO 3[0-
pPOBBS B TOPHOI NPOMBINIJIEHHOCTH
ollylaeTcs BO BCEM MHUpE, 0COGEHHO
ocTpo mpobiieMa CTOUT B pa3BUBa-
IOIIUXCSl CTpaHax. 3/ech laXe y TeX
CIEIMAIIUCTOB, KOTOPhIE BpeMsi OT Bpe-
MEHHU NpHUBJIEKalTcs K paboTe, BO-
3HHUKAIOT 3aTPY/HCHUS B IPUIIOKECHUHT UX
3HaHuil. [Tonydenune focryna K TeKyen
MH(POPMALMKU O COCTOSHUIO OXPaHbI
IpoeccHoHaNnbHOTO 3[[0POBLSL BCE ele
SIBJISIETCS] TIPOGJIEMON BO MHOTHX pEru-
OHaXxX, HO MEXJYHapOJHOE COTPYIHU-
YeCTBO B 3TOH cdepe HEYKIOHHO
pacumpsiercs. OHUM U3 TPUMEPOB €TO
MoxeT ciykuTb npusaras MOT u BO3
MEXJyHapoiHasi mporpaMma Mo TJjo-
0aJTbHOMY MCKOPEHEHHIO CHIIMKO3a.

3HavYeHHe yNpaBICHUS PUCKAMU
TJISL 310POBbSI YaCTO HEJOOICHUBACTCS.
A Bepib yTpaueHHOE 3[JOPOBbE TOXKE
TpeOyeT AeHer, 60JbIINX JIEHEeT, U B
TeyeHne MHorux net ! ITostomy cy-
LIECTBYIOT BIIOJIHE 9KOHOMHUYECKHE, a HE
TOJILKO JIUIIb TYMaHUTApPHBIE, CTUMYJIbI
IJsI COBEPIICHCTBOBAHUS HBIHEIIHUX
CTaHapTOB, YTOOBI B TOPHOW MNPO-
MBIIIJICHHOCTH yIlydllleHusi B cdepe
6e30IaCHOCTH TpyjAa U B NPO(pUIAKTHKE
npo¢3a00IeBaHUN «IIUTH B HOTY».

3akoHOAaTENbCTBO U POSib
ropHOro Hagsopa

3aKOHOATEIbCTBO NOJKHO obecme-
YUBaTh CyllecTBOBaHWE 3(peKTUBHON
cucTeMbl HOPM U npaBuil. I opransl
TOPHOTO Haj30pa, YIOIHOMOYEHHbIE
aJIMIHUCTPUPOBATH C IIOMOIIbIO 3TON
CHCTEMBbI, JIOJKHBI JIeIICTBOBATh MpPO-
¢heccnonanbHO, KOHCTPYKTUBHO 1 ITOCTIE-
moBaTeNbHO. Ponb [IUPEKTUBHOTO
peryimpoBaHusl Bce yMeHbInaeTcs. B
HOBBIX YCIIOBHSX Bce Oojiee BO3pacTaeT
OTBETCTBEHHOCTHh PYKOBOJUTEINEH NpO-
MBIIUIEHHBIX IPEAIPUSITHIL, @ ITO, B CBOIO
odepenb, NPHUBOAUT K TpeOOBaHMUIO,
4TOOBl OHHM HENOCPEJCTBEHHO 3a-
HUMAJIACh OpraHU3alyell OXpaHbl Tpyaa
n obecrneynBann co3faHne O6e30MacHbIX
pabounx Mecr.

Kpemienne ropHbIX BIpaOOTOK —
3TO ellje He KOHell paboThI 1O CO3[JaHUIO
6Ge30IacHbIX YCIOBHH TPY/A, OHO JOJIKHO
COYETaThCsI C MOCTOSHHOW MPOHI-
AKTUKOU BCEX MOTEHIUAIBHBIX YIPO3 [Tt
ropHsakoB. Ha manpHIOIO NepcrneKkTuBy
3ajaqy cienyeT copMyaupoBaTh Cie-
AyromuM 06pa3oM: KaxKJIbIi YeJI0BeK, 6e3
UCKIIOYEHHUS, MOXET MOCBIATUTH CBOIO
>KM3HBb NPOoQeccuyl TOpHSIKA U OCTaThCs
P 3TOM 3[O0POBBIM U HeENOKale-
qeHHbIM. UYT06bI 3((PeKTUBHOCTH T
BIMSIHNE WHCHEKIMOHHBIX OPraHOB
CYI[ECTBEHHO BO3POCIIH, OHH JJOIKHBI
OBITh YKOMIUIEKTOBaHbI BHICOKOBAJH(HU-
IUPOBAHHBIM II€PCOHAIOM, JIOObIE
KOMIIPOMHUCCHI 3[l€Ch MCKIIOYAIOTCS.
Topub1it Hag30p Beerga OyAeT HYKAAThCS
B BBICOKOM YpPOBHE TEXHHYECKOW U
npodeccuoHaIbHON 3KcnepTu3bl. Kpome
TOro, emy norpebyeTcs Jaydmias
OCHAIIIEHHOCTh, YTOOBI B IIOJIHON Mepe
VYUTHIBATH BO3PACTAIOMIYIO POJIb Ye-
JIOBEYECKOr0 M OPraHU3aIlMOHHOTO
¢pakTOpOB B TOPHOM fiesie. AKTYaTbHOCTh
3THX Mep OCOOEHHO SIPKO BHjHA Ha
npuMepe AQpuKH, TAe pacTeT YUCIO
3apy0e>KHBIX TOPHOIOOBIBAIOIIUX KOM-
TIaHWUH, TPUBHOCSIINX HOBbIE METOMbI U
MOAXO/bl B OPraHM3alMI0 TOPHBIX
padoT.

KoHBeHUuAa 176

IIpaBuTenbcTBa, KOTOpPbIE paTu-
¢urnmupoBanu oty Konpenuio?, 6epyr
Ha ce0s o0si3aTenbCcTBA IO NPU-
BEICHUIO JCHCTBYIOIIETO 3aKOHO-
JaTelbCcTBAa B COOTBECTBHE C €€
TpeOOBaHUAMU, BKIIo4asi obecre-
YECHUC MHCICKIMUOHHBIX CJIy)K6 n
Ha3HAUYCHUE KOMIIETCHTHBIX OPTraHOB
BJIACTH [JIsl HAA30pa M peryiu-
posanusi TbuOT Ha ropHONOGBI-
BalOIUX NPEANIPUATUAX. KOHBGHIII/IH
TaKXe€ perilaMeHTUPYET MPOUEAYPhI
perucrpanuu u paccienoBaHus
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HECYACTHBIX CllyuyaeB, IPOUCIIECTBUN U
BO3HUKHOBEHUSI NOTEHIUAIBHO ONACHBIX
00CTaHOBOK Ha FOPHBIX IPEANpUSITHUIX,
a TaKXe METOAHUKY COCTaBIECHUS
CTAaTUCTUYECKOHd oOT4YeTHOCTH. B
NOKYMEHTE H3IJI0KEHbl TaKxXe IpaBa U
o0si3aHHOCTH pabouux u paboTofa-
Tenell. BaxkHo oTMeTuTh, uTo KoHBeHIus
onpepensieT «0a30BbI YPOBEHb» - TOT
MUHHAMaJIbHBIA HaGop TpeGOBaHUM K
6€30M1aCHOCTH, 10 OTHOIIEHUIO K KO-
TOPOMY J[OJIKHBI HU3MEpATbCS BCE
HOBOBEJICHUS IIPU OPraHU3alUU peallb-
HBIX TOPHBIX paboT. KonBeHnus pomnosn-
HeHa «PexoMeHpanusaMm»*, KOTOpbIe
UMEIOT HeoOsA3aTEeNbHBIN XapaKTep, HO
MOTYT HCIOJb30BaThcs Kak Oojee
feTallbHOe METOAMYECKOE HACTaBIICHUE,
pasbscHsIONIee OT/eNbHbIe I1aBbl KoH-
BeHnuu. HauGoinee cnenuuyHbl U3 HUX
Te, KOTOpbIe KacaloTCsl CBOMa IPaBUI
MOT mno BefeHUIO rOpHBIX paboT U IO
00J1acTsIM [1eATEIbHOCTH, CBA3aHHBIX C
TOPHBIM JIEJIOM.

3Ha4YMMOCTb YeroBEeYeCKoro
dhakTopa

B mpomuioM cocpefoToueHre BHUMaHUS
Ha TEXHUYECKOM IIpOrpecce, KaK BelyIeM
(hakTOpe NMOBBINIEHUSI YPOBHSA OXPaHbI
TpyJa B TOPHOH IPOMBINIIEHHOCTH,
IIPUBOJMIIO K YCIEIIHBIM PE3ylbTaTaM,
OJJHaKO BO MHOTHUX CTpaHax TOT IIO[XOJ
00yCIIOBHUII CHUXKEHHE JOXO[OB B FOPHO-
IpOMBIIIIIEHHOM ceKTope. MMeHHO
NI03TOMY BO3HHKJAa HEOOXOJUMOCTH
IIHAPOKON pa3bACHUTEIHHON paGoOThI,
4TOOBI BCE CMOIIIU JIy4YlIE IOHSTh 3HA-
4YeHUE pa3JMYHbIX KaTEropuil uejo-
BEUECKOr0 MOBEJIEHUs] U TeX MoOyau-
TEJIbHbIX MOTHBOB, KOTOPBIE CKPBITHI 3a
KaxKJoHd U3 3THX KaTeropuil. bes takoro
NOHUMAaHUg Mbl OyfeM IIPOROJIXKATh
NOPULIATH JIIOfEH 3a AEeUCTBUS, KOTOPbIE
OHU HE MOTIIU OCYLIECTBUTH I10-UHOMY, &
HaIpPaBIEHHOCTh NPOGUIAKTUYECKUX
Mep OyJeT MOo-IpeXHEMY OCTaBaThbCs
HEBEPHOM.

Pa3BuTue KynpTypbl 6€301aCHOCTH
— 9TO 4YacTh MOBEJECHYECKON KOHLEIIUN
coepmeHcTBoBaHusa cucrem ThuOT.
HexoTopele ropHble KOMIAHUK HCIONb-
3yIOT B OXpaHe TpyAa TaK Ha3bIBaEMOE
«SIIPO JOBEpHs» - MaKeT BHYTPEHHUX
CTaH[apTOB, pa3pabOTAHHbIX U IPUHS-
THIX HOCPENCTBOM COLIMAJIBHOIO Jua-
jora. OTU efCTBYIOLIHE TOIbKO BHYTPU
KOMIIAaHUU HOPMBI BXOJAT COCTABHOU
YacThlO B TPYAOBbIE KOTPAKThl U OIpe-
HeNSIOT CTUIb B3aHMOOTHOIIEHUH U
pexXuUM paboThl HA IPENPUATHU «CBEPXY
noHu3y». ®opMHpPOBaHUE KYJIbTYPhI
6e301acCHOCTU TpeOyeT UCKPEHHErO U
SIBHO BBIPaXKEHHOT'O YYaCTHUsI CO CTOPOHBI
PYKOBOJUTENEN NPOU3BOACTBA, IS
KOTOPBIX YIpaBlleHHE OXPAaHO# Tpyjaa

CTAHOBHTCSI IPU 3TOM OJIHOH M3 BasKHBIX
30H UX OTBETCTBEHHOCTHU. TaKO# MOAXON
3UXKjeTcs Ha yOeXJeHuu, 4yTo obec-
NeYEeHNEe U COBEPIICHCTBOBAHUE CHUC-
tembl TBhuOT — 310 fonrocpoynas neins,
1L OCTHKEHUSI KOTOpPO# TpeOyroTcs u
MOCTOSIHHBIE YCHIIMS M 3aUHTEpPEeco-
BAHHOCTb.

YnpaBrneHue puckamm u nx
NPOrHO3upoBaHmne

Korpa OGyger HakoHell IPU3HAHO, YTO
HMEHHO IOBEJICHUE 4YeJOoBeKa [aloT
KJIIOYM K flajIbHEHIIEMY COBEPLIEHCTBO-
BaHUIO WU BOIUIOIIEHHIO B XKU3Hb
yIIy4llIeHHBIX CTaHAapTOB, IOTpPebyeTCs
ropasjo OOJblLIE YCUIHI HAIpaBUTh Ha
pa3BUTUE METOJOB IPOTHO3UPOBAHUS
PHUCKOB, YIPaBJIECHHUS PUCKAaMHU U ayguT
cucTeM 0€30MaCHOCTH C YYETOM pOJIHU
HOBEEHYECKOr0 (PAKTOPA B HECUACTHBIX
clydasix Ha npouspopictBe. OueBUAHOI
LeJIbl0 BHEJPEHHS CUCTEM YIpaBJIECHUS
puckamu siBnsgetcs ynyumenue ThuOT.
ITpo6iema cocTOMT B TOM, KakK cfieaTh
9TH CHCTEMBl HAaCTOJBKO XOPOULIO
OpOJyMaHHBIMH H CTPYKTYpHpPO-
BAHHBIMU, YTOOBI OHU OBLIU IOHSTHBI
BCEM, YTOOBbI BCE MMU IIOJIb30BAIUCh B
HOBCEJHEBHON HNPAaKTUKE U BHEIU
HOJIE3HYI0 OTAAuYy OT UX BHEADEHHS.
Pacimmpenne npakTHKY NPUBIEYEHNST K
ayflUTy CHCTEM OXpaHbl TpyjAa H
BaXXHEHIINX PHUCKOB HE3aBUCUMBIX
BHEIIHUX OpraHu3alui, HMMEIOIHX
rOCyapCTBEHHYIO aKKpeJUuTalulo, Ipu
XOpOIIO IHOCTaBJIEHHOM yIpPaBIEHUU
IPOU3BOJCTBOM MOXET CIOCOOCTBOBAaTh
6onee TIy60KOMYy aHanu3y u obec-
ne4yuBaTh POPMUPOBaHUE OOLIENPU-
3HAHHOH OCHOBBI [JISl YJIYYIIEHHS
TPYAOBOU JUCLHUILIUHBI ¥ OpPraHU3aluu
IPOHU3BOJCTBA. OTHU HE3aBUCUMbIE ayfu-
TOPCKHE OpraHU3aluU TaKKe TOJIKHBI
y4acTBOBaTh B BEIPAOOTKE OOHOBJIEHHBIX
CTaHJapTOB.

O6bpas3oBaHue u
npakTunyeckoe obyyeHue

IIpoBepka BO3MOXHOCTH U CIIOCOOGHOCTHU
nepcoHasna K 6€301acCHOMY BEJIEHUIO
pabot goikHa OBITH HEOTHEMIIEMOH
YacThl0 TNPOTHO3UPOBAHUSI PUCKOB U
APYrUX MEPONPHUATHI IO OXpaHe Tpyfa,
B TOM 4HuCJ€ M TaKux, Kak ayauT. Hert
cMbIciIa paToBaTh 3a 0e30IacHOe TOBe-
neHue, eciu pabOTHHUK JUIIEH BO3-
MOXHOCTH JIeNICTBOBaTh G€30IacHO.
O6pa3oBaHue U MpakKTHUECKOe
oOyuyeHue ciay>KaT OCHOBOW ISl peajlb-
Horo ynyumenus ThbuOT. Hannune
6a30BOro MpoecCHOHATBFHOTO 00pa3o-
BaHUs, THCTPYKTaX Ha pabodeM MecTe ¢
peructpanueii B COOTBECTBYIOIIEM
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>KypHaJle, peryispHas IepenojroToBka
U NOBBbIIIEHNE KBajlu(uKaluu B CIe-
LUATN3UPOBAHHBIX YUPEXJEHUSAX CHC-
TeMbI HENIPEPBIBHOI'O 0OPAa30BAHUS — BOT
Te KPUTHUYECKUE IOJOXEHHUs, Ha KO-
TOPBIX AOJXKHBI CTPOUThCA Bee apdek-
THBHbIE IPOrpaMMbl NPOQUIaAKTUKA
PHUCKOB U OXpaHsbl Tpyfa. Ml KoOHEe4HO Xe,
BCE 9TO [OJIKHO MOHOJHSIThLCS CIEeIu-
aIbHBIMU CEMHUHAapaMH M KypcaMu
NEepEeNOArOTOBKY U IOBBIIICHUS] KBAIH-
¢ukanuu pang npenojaBaTelled U
HHCTPYKTOPOB, HHCIIEKTOPOB U pabOYHX.

CymecTByeT OouyeBHJHAs CBSA3b
MEXJy INJIOXUM UM HeaeKBaTHBIM
o0pa3oBaHUEM M NMPAKTHYECKUM 00-
y4eHUEeM M HU3KHM YPOBHEM OpraHU-
3anuu Meponpusituil no TbuOT. Ipo-
(heccuonanbHasi MOATOTOBKA, OCHO-
BaHHasl Ha paclpeeleHul IOTHOMOYHI
B OpraHU3allid U YIOpaBJIeHUU IPOU3-
BOJIICTBOM, YyCKOpuila BKIIOUYEHHE
Tpe6oBaHui 0 3HaHuIo MeToRoB ThuOT
B pas3liMuHble OTpacieBble KBalupu-
KaIlMOHHbIE CTaHAapThl. M 3TO oKa3ano
BO3MOXKHOCTb HOBOT'O IIOAXO/1a K OLIEHKE
KBalMn(pUKaNuu pabOTHUKOB, YBSI3bI-
BAIOLEr0 €ro KOMIETEHTHOCTb B
Brnopocax ThbuOT ¢ npodeccruonanbHOR
Kapbepou.

Marnble npeanpvATMA B
FOPHOMPOMBbILLSIEHHOM
cekTope

OxpaHa Tpyja U TeXHUKa 0e30IacCHOCTH
— 9TO BaxkHas Ipo0JIeMa J7Isl TOPHSIKOB U
TOPHSUKUX NOCEJIEeHUH, CB3aHHBIX C
MajioMaclITaOHbIMU npeanpussTuaMu. Ilo
pa3IuyYHbIM OLEHKaM, Ha HUX paboTaioT
or 11,5 1o 13 MMJIIITMOHOB, B TOM YHCIIE
MHOXECTBO KeHIUH 1 faeter. [Jo 100
MUJIJIMOHOB JIIOflell IOJIy4aloT CPeficTBa
K CyLECTBOBaHMIO OJarofaps fedTellb-
HOCTH MaJIbIX TOPHBIX OpeAnpusituil. s
JOCTUXKEHUS IIporpecca B PO UIaKTHKE
3a00J€BaHUll U TpaBMaTHU3Ma CpeNU
TOPHSIKOB MaJbIX NPEAIPHUSITUNA HEOO-
XO[¥MO CHayaja yJly4IlUTh UX y4eT. ITO
03HayvaeT, YTO HaJ0 BBECTH XOTs Obl
npocreimyo (opMy perucrpanuu
MIPONCIIECTBUII 1 3a060JI€BaHN, yCTPAHUB
IIPY 9TOM BO3MOXKHOCTb OPOCHTb TEHb Ha
penyTauyuio npeanpusitus. BeposiTHO,
cliefiyeT IepecMOTPETh METO/IBI TOPHOTO
Haj30pa, 4YTOOBl IOJHEE YUYECTh
cunenuduky obecneuyenus TbuOT nHa
ManbIX npepnpustuax. Kcraru, korga
TOPHSKY MaJIbIX IPEAIPUSTHI OCO3HAIOT,
YTO JJISL UX XK€ COOCTBEHHOM BBITOfbl UM
cllefloBallbl ObITh 60JIEE OTKPBITHIMU [T
nposepok TBuOT, To npugercs cy-
LIECTBEHHO YCUJIMBATh OpraHbl TOPHOTO
HaJ30pa, YTOObl OHU MOIJIM BKIIIOUUTH B
chpepy KOHTpons U OOCIYyKHBaHUSI
Majble TOpHble NpeanpusaTus. B He-
KOTOPBIX MHUHUCTEPCTBAX F'OPHOU IPO-



MBIIIIEHHOCTH YYPEXAEHbl OT[EJNbI
MaJlbIX NPEANPHUATHH, HO OOJIBIIXHCTBO
U3 HUX UCHBITHIBAET HEJOCTATOK pe-
CYpCOB.

U ropnsikam, U BiIafenblaM/KOH-
leccuoHepaM Hajo OMOYb OCO3HATb,
YTO NPO(UIAKTHKA HECUYACTHBIX CIY-
4yaeB U yKpeIUleHue NpodecCuOHaIbHOM
3[l0pPOBbs 3aCIyXXUBAIOT BHUMAaHUS U
3a60Tbl. K cuacThlo, cylecTByeT psp
IIpUMEPOB, KOTfla JIMYHasl 3auHTepe-
COBAaHHOCTh TOPHSIKOB MaJjbIX Ipef-
npusiTuil ObL1a 3 HEKTUBHO HCIOJIb-
30BaHa st yinyumenuss TbuOT.

C y4yeTOM MH[MBUAYalbHOIO U
KOHKYPEHTHOI'O XapaKTepa OOJIbIINH-
CTBa MaJjbIX TOPHBIX NPENNPUITHI, &
TaKXe MHOI'OYacOBOI'O U HAIPSKEHHOT'O
pexuma paboOTbl Ha HUX, CIefyeT
OXMJIaTh, YTO TOJIYOK JJIS OpraHU3alNU
Meponpusatuii no TbuOT ponxen uc-
XOJIUTh U3BHE — U3 IPABUTEJIbCTBEHHBIX
OpPraHoB, U3 OJHU3JIexXallero KpymHoro
TOPHOIr'O INpeAnpustusi, npodgcorsa
TOPHSIKOB, HETOCY[JapCTBEHHBIX HUIHU
MEXAYHapOJHbIX OOIIECTBEHHBIX Op-
raHM3alui, Ipu 3TOM CTHUMYJIMPOBATHCS
MOJKHBI Bce PaOOTHMKH MaJoro Hmpef-
NpUSITHUS, a ellle JIydlle - Bce MeCTHOe
HaceJIeHHeE.

OO6pa3oBaHue, IPaKTUIECKOE O0Y-
YeHue, paclpocTpaHeHue NepeoBOro
ONbITa U HAN30p — 3TO KIIOYEBBIE
9JIEMEHTbl  JTI060H NpOorpaMMbl IO
copepmeHcTBoBaHuIO0 ThuOT Ha ManbIix
TOpHBIX IpefnpusTHaX. Bece aTo xopoiio
U3BECTHO, @ BOT 4Yero AeHCTBUTEIbHO
HEeXBaTaeT, TaK 3TO KeJIaHUsl U PECYPCOB,
BOCTATOYHBIX JJIs TOTO, YTOOBI Ipe-
MIPUHATH JOJITOBPEMEHHYIO IIPOrpaMMmy,
ycnex KOTOpPOH MOCHyXui O6bl 1moby-
BUTENbHBIM MOTHUBOM [JJIsI T€X, KTO
NpOSIBUT 3aUHTEPECOBAHHOCTbL B €€
npojoyxeHuu. ITonpITKH yAy4YLIUTh
TbuOT, He anmenupyst K COGCTBEHHBIM
HHTepecaM TeX, KTO HEIOCPECTBEHHO
BOBJIEUEH B IIPOIIECC, CKOPee BCero OyayT
HEIPOAYKTUBHBIMU.

Henasno MOT ony6nukosana
UIIOCTPUPOBAHHBIN CIPAaBOYHUK IO
oXpaHe Tpyfa U 0e30IacHOMY BEJECHUIO
OTKPBITHIX TOPHBIX PabOT Ha MajbIX
TOPHOJOOBIBAIOIIIX IPEAIPUATHSIX . MBI
HajleeMcsl, YTO 9TO U3[AaHUE MOCIYKUT
NpakKTUUYECKUM DPYKOBOJACTBOM ISt
MHOTHUX JIOfiell, IpUBJIeKaeMbIX Oe3
BCSIKOH MPO(peCcCuOHaNbHON TIOATOTOBKU
IJIst paGoOThI Ha MalbIX NPEANPUATHSIX, a
TakXe AJs8 TeX YUMHOBHHUKOB, B UbIO
3afa4y BXOJUT PEryINpOBaHUE JesTellb-
HOCTH 3THUX TOPHBIX NPEANPUSTUI U
3aHATBIX Ha HUX FT'OPHOPabOYUX.

3akJio4yeHmne

B cBs3u ¢ Tem, 4TO peryimpoBaHue B
o6mactn ThbuOT cranoBuTcs Bce MeHee
AUPEKTUBHBIM U Bce OOJNBIINI aKLEHT
fiesaeTcsl Ha 4yelloBeyeckue (pakTopsl,
CHJIBHO BIUSIOI[ME Ha peajnu3anuio
MEepONpHUsATHI MO OXpaHe TpyAa, Ha
NEepBBIN MJIaH BBIABUTAETCS KIIIOUeBast
3ajjaya — IPUBUTD CTPEMJIICHHUE K BBICOKOI
KyJbType 6e30I1acHOCTH BO BCEX BHIAX
ropHOro jena. PazButue KynbTypbl 6e3-
ONACHOCTH B KaKOH TO Mepe 3aBUCHUT OT
pecypcoB W TEeXHOJOTHUH, HO B ellle
GoJIplIEH CTENEHU 3TOT NMpOoIecc HyX-
maeTcsi B 6oJiee MOTHON WH(OPMALUU 1
6oJiee XOpollIeM YIpaBJIEHUN Ha OCHOBE
6oJjiee BBICOKMX 9THYECKUX HOPM, B
[IPOTUBOBEC TE€M, YTO HPUMEHSIIOTCS B
HacTosilee BpeMs, flake B TeX MecTax,
YTO YK€ 3aTPOHYThl U3MEHEHUSIMHU.

C ydeToM pa3iuuuil B 9KOHOMH-
YEeCKOM M TEXHOJOTMYeCKOM ypOBHE
cTpaH, NOTpeOyIOTCs pa3jinyHble CcTpa-
Teruu, HO KOHEeYHas Iellb BO BcCeX
ciaydasiX, HECOMHEHHO, OJIXHa ObITh
enuHOi. IToCKONIBKY MPEANOChUTKH AJIS
HapylmIeHnl 6e30MacHOro pexkxuMa Be-
feHus paboT BapbUPYIOT OT OJHOTO
FOPHOTO MPEANpPUATUS K APYTrOMY, TO
HEBO3MOXXHO IMPEJIOXHUTh YHUBEP-
CaJIbHbIN PELeNT /JIs pa3BUTHS HaBbIKOB
6€30IacCHOTO NMOBEAECHUSA B YCIOBUIX
pealbHOro MPOU3BOACTBA. MOXHO JIUIIb
OTMETHUTb, 4TO Ga30Basi cTpaTerus B
ob6ecneuyennu ThuOT pgoirkHa BKIIIOYaThL
Tpe6OoBaTEeJIbHOCTh, NOOLIPEHUE, TPEMHU-
poBaHue, NpogeccuoHalbHYIO MOJ-
FOTOBKY C NPaKTH4YeKUM OOy4YEeHHEM,
nH(MOPMHUPOBaHUE U COydacTHe.

TmarensHBI cO60p W aHANU3
MaHHBIX MO3BOJIST MACHTU(MHUIUPOBATH
PUCKHU U CfiesaTh UX yIpaBIsieMbIMHU, IPU
9TOM INOJIy4eHHasl MH(OpMaIus TOIXKHA
pacnpenensaTbcd Kak BHYTPU CTPaH, Tak
U B MeXAyHapogHoM Mmacuitabe. Baisi-
BJIEHUE TECHBIX B3aUMOCBSI3E€d MEXJY
BceMH (baKTOpaMu U pa3BUTHUE CEpPbe3-
HOTO COLMAaJbHOTO JHalora pjacT
BO3MOXKHOCTH NPOOUTHCS CKBO3b TOT
9KOHOMHUYCKHAHN MTOTOJOK, KOTOPBIN
canepxuBaeT mporpecc B ThbuOT Ha
MHOTHX BHJaX TOPHBIX paboT, a B
HEKOTOPBIX ClydasX faxKe yXyjliaeT
yCIIOBHS TpyAa.

Bo wucnonnenme cBoux o004-
3aTeJIbCTB, IPAaBUTENBCTBAM CIIEOBAIIO
651 BBecTu 6oiiee ctporue u adppex-
THBHBIE PEXHMBbI OTUETHOCTH O MEpO-
npustusix no TbuOT na wMambix
IpeAIpUSATHIX TOPHOIPOMBIIIIEHHOT'O
cexTopa. [Ipu 3ToM OCHOBHOI ynIOp Haj[0

crienaTh Ha MHBECTUIUH B PO HIIAKTUKY
HECYACTHBIX Clly4aeB M 3a00JI€Ba€MOCTH.
KniouyeBpIM JOJNIXEH cTaTh Nparma-
TUYHBIA NMOJXOM, KOTOPBIN NMPUHOCHT
OGpICTpYIO (PMHAHCOBYIO OTHAUy 6iaro-
maps yAY4YIIEHUIO XO3SHCTBOBAHUS;
METO]J] «TSIKEIION pyKu» U MTpadoB s
peryiupoBaHusi HENpUEMIIEM.

N nocnepne: nmpo6iaeMbl Ipous-
BOJICTBEHHON 0€30IIaCHOCTH, OXPaHbI
npogeccnoHalbHOTO 3JOPOBbSl U CO3-
maHusl OJIarompHUATHBIX pabodmx 006-
CTAHOBOK JIOJI’)KHBI HaXOJUTHCS B pycie
BaXKHEHIINX COIMAIBHBIX IPHOPUTETOB,
HapsAy ¢ TaKuMHu nmpobieMaMu, Kak
yCIIOBHS IpueMa Ha paboTy, 3aHATOCTh
HaceJeHus, npogeccuoHalbHas MOJ-
rOTOBKa, HPOM3BOJCTBEHHbIE OTHO-
IeHus] 1 oOlecTBeHHass 0e30IacHOCTb.
JlaBneHnIo Ha MHp TPYAa, OOYCIOBIIEH-
HOMY fieficTBHeM (DUHAHCOBBIX, TEX-
HOJIOTMYECKUX MU 9KOJOTHYECKHX
¢akTOpOB, I Ke NMPOBOLUPYEMOMY
COIMANIbHBIMHU IIpo0JiieMaMu Tio0a-
JU3a1UHI, MOKHO IPOTUBOCTOSTH TOJIBKO
C MMOMOUIbIO COYETAHUSI HOPMATHBOB,
aKTHWBHBIX JISWCTBAN W Ha30pa.

Hopwman C. [I>)keHHHTC
Crapimuii cnenuaiucT
IPOMBIIIEHHOTO OTHENa
MexnynapogHoe bropo Tpyna,
Kenesa
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Occupational health in the fish processing industry
— An activity to improve
the work environment by preventing

Background

Fisheries have always been the basis for
settlement and living in northern Norway,
particularly in the coastal areas of
Finnmark. Over centuries, the fishery has
undergone great changes: both the fish-
ing methods and technology, but also the
processing of the fish have changed con-
siderably. Preserving the fish by salting
and/or drying was for a very long period
the traditional and only way of prepar-
ing the fish before the delivery. During
the last century, however, increased in-
dustrial development in the northern re-
gion affected also the fishing industry
resulting in numerous small and medium
sized factories for fish processing.

As the last century came to an end,
the development had further changed the
industry, reducing the number of fish
processing factories, but at the same time
increasing the size of the remaining ones.
The increased production efficiency due
to the automation has increased the pro-
duction volume, while the number of
workers involved has remained at the
same level. An important factor for main-
taining the production volume and activ-
ity seen during the past 10-15 years has
been the fish delivery from the Russian
fishing fleet operating in the Barents Sea.

Historically, the fish processing
industry in the northern areas has always
been an activity associated with consid-
erable work environment problems, and
cold has been an essential problem fac-
tor in this respect. The activity has been
concentrated within a limited factory
space area, often under the same roof.
Here the delivery of the catch, prepara-
tion and processing, packing and freez-
ing were all performed within the same
factory building. The work activity and
climatic conditions at the different work-
stations often affected the surrounding
work environment. It was a workplace

cold exposures

Arvid Pasche, Norway

A worker feeding the automatic
fish-trimming machine.

characterized by cold, wetness, wind
draft and high work intensity, and the
work itself was physically demanding.
Considerable efforts have been made to
improve this work environment. Automa-
tion has been a very important factor in
this respect, but also installations of au-
tomatic closing doors separating cold
room areas from other parts of the facto-
ry. For the workers with considerable stat-
ic work, standing on the wet concrete
floor, for instance on the cutting line, the
implementation of stands preventing the
direct contact with the concrete floor has
been an important improvement for re-
ducing the cooling effect.

In spite of all these actions taken to
improve the work environment, the fish
processing industry is still bothered by
rather high percentages of sick leave
among their workers, as shown in the most
recent statistics for this specific industry:
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1999 2000
Workers (men) 9.1% 10.5%
Workers (women) 13.6% 14.3%
Management/
foremen (men) 2.2% 4.5%
Management/
foremen (women)  4.7% 5.4%

The specific reasons for the health
problems in the fishing industry, as illus-
trated in the numbers above, are not es-
tablished. However, cold-related prob-
lems cannot be excluded as a separate or
contributing factor.

Project description

The fish processing industry was select-
ed as a target enterprise activity for the
Norwegian sub-project of the joint Nor-
dic Barents Interreg II-project “Risk as-
sessment and management of cold-relat-
ed hazards in arctic workplaces”.
Finnmark Fylkeskommune financed the
Norwegian subproject in this EU-project.

Two fish processing factories in
Bétsfjord, Finnmark, agreed to partici-
pate in the project, which targeted in de-
veloping a risk assessment and manage-
ment tool for improving practical work-
ing activities. The project has been pre-
sented more in detail in an earlier issue
of the Barents Newsletter on Occupation-
al Health and Safety ( Volume 3, Number
1-2/2000 ).

The two industrial work sites were
West Fish Aarsather and Bétsfjordbruket
AS. The Norwegian sub-project was or-
ganized and performed by Thelma AS in
close co-operation with Batsfjord Bed-
riftshelsetjeneste (Occupational Health
Services).

Initially the workers in the two fac-
tories were asked to answer a question-
naire focusing on the individual worker’s



health situation. The preliminary evalu-
ation of the answers from this question-
naire indicates that the cold still repre-
sents a significant problem area for the
workers. The answers from the first 52
respondents to the questionnaire include
the following:

Thermal sensations in cold for the whole
body

36 % answer unpleasant

32 % answer slightly unpleasant
Thermal sensations in cold for the fin-
gers?

38 % answer very unpleasant

28 % answer unpleasant

30 % answer slightly unpleasant
Thermal sensations in cold for the toes?

18 % answer very unpleasant

39 % answer unpleasant

31 % answer slightly unpleasant
Cold sensitivity: Fingers exceptionally
sensitive to cold?

43 % confirm such sensitivity
Colour of fingers periodically changing
to red/violet?

42 % confirm such changes
Periodical circulatory disturbances in
hands and/or feet in cold?

52 % confirm such disturbances
Neck/shoulder or upper extremity pain?

22 % confirm such problems
Concentration performance decrement
due to cold symptoms?

49 % confirm such decrement
Motivation decrement due to cold symp-
toms?

48 % confirm such decrement

These results confirm that cold is
still a considerable problem area within
the fish processing industry. An impor-
tant reason for the problem is linked to
the food quality requirements. The fish
meat has to be maintained below a cer-
tain low temperature to prevent degra-
dation of the quality. In addition, the fi-
nal stages of the processing require man-
ual handling of the fish meat still kept at
a temperature of a few degrees above
zero. The processing requires that the fish
meat is wet, which means a certain spill
of water (cold water) along the process-
ing line.

The answers given in the question-
naire confirm that the manual handling
of the cold fish filets causes cold-related
problems. The cooling of the hands and
fingers of the workers seemed to be the
main complaints, and concerned most the
filet cutters, controllers, packers and the
workers preparing for the single freez-
ing of the filets. For all these workers, it

was required a high level of finger tactil-
ity to perform the work tasks accurately
and speedy. Cooling of the feet was also
reported as a problem, in particular for
workers with static work and where the
feet were in direct contact with the con-
crete floor of the factory hall.

The project followed up the report-
ed problem areas, and measured skin tem-
peratures on different body locations,
including middle fingers on both hands
and feet. These measurements were per-
formed during the whole work shift for
workers that had indicated to have par-
ticular problems with the cold. At the
same time, temperatures were measured
at different locations in the factory along
the filet cutting line. These measurements
demonstrated a considerable temperature
variation at different levels above the
floor. The air temperature at the head lev-
el for the filet cutters was between 23 and
25 °C. Temperatures at foot levels for the
cutters standing on a small work platform
30—40 cm above the concrete floor were
13-15 °C, while the temperature at the
concrete floor itself was 8—10 °C.

The pattern of finger temperatures
shown in Figure 2 was quite typical for
all the workers handling the cold fish fi-
lets. Generally, cold fingers with tem-
peratures in the area of 10—12 °C was
observed for most of the work shift peri-
od, only interrupted with higher temper-
atures during rest periods in a warmer
environment. The temperature measure-
ments shown in Figure 2 are for a con-
troller positioned at the end of the filet
cutting line. At this particular work sta-
tion, the feet of the worker was in direct

—

& .'.
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contact with the concrete floor. This was
reflected in the temperatures monitored
for one foot, showing a clear tendency to
drop during the work periods. The same
tendency was not observed for the filet
cutters standing on a platform at the cut-
ting line.

The results obtained from the tem-
perature measurements indicate that for
certain work stations replacement of the
footwear used would be clearly benefi-
cial. Workers performing static work and
standing directly on or in close contact
with the concrete floor should be given
preference to in this respect. The foot-
wear should preferably have a thicker
sole, and larger sizes should be used to
allow thermal inner soles and unrestrict-
ed blood flow to the feet. Replacement
of cotton socks with woollen ones would
also improve the thermal situation. A gen-
eral preference for rubber boots is rather
common within the fish processing indus-
try and has to do with a considerable
water spill in such facilities. However,
not all workstations are exposed to the
same water spill. Several of these work
activities can be performed wearing
leather work shoes, which generally have
better thermal properties.

The hand and finger temperatures
were quite uncomfortably cold. The
workers were mostly using only rubber
gloves, which provide no thermal protec-
tion. Only a few had thin cotton inner
gloves. After the verification of the prob-
lems with cold fingers for the workers
handling the cold fish, action has been
taken to test out in practice a number of
alternative thin inner gloves with better

Two workers preparing the fish filets for quick single freezing.
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Overview of the filet cutting line.

thermal insulation. The workers at the
participating two fish processing facto-
ries are presently performing these tri-
als.

The co-operation between the in-
volved parties of the project has been
very good. The management at the two
factories have contributed very actively.
The temperature measurements per-
formed have provided the management
with objective results establishing a ba-
sis for the implementation of corrective
actions. These temperature measure-
ments offer a tool for the evaluation of
the efficiency of any corrective actions
implemented. For instance, the recom-
mendations for replacement of some of
the footwear used were actioned upon
immediately, and follow up temperature
measurements confirmed that these
changes represented successful improve-
ments.

The responsibility for obtaining
acceptable temperature conditions for the
individual worker is a shared responsi-
bility, and is not only the employer’s, as
many workers seem to believe. Many of
the thermal problems observed could
actually be corrected by proper use of
available protective equipment and selec-
tion of own work clothing. In this
respect,the individual worker himself/
herself has a clear responsibility.

Proper selection and use of protec-
tive clothing require certain knowledge
that is often found to be lacking or insuf-
ficient. For the project at the fish process-
ing factories, information material on
these topics were prepared. Information
sessions on the same were held, in which
all the factory workers participated. The
management at the two factories allowed
production stop when the information
sessions took place. A special challenge
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for the information distribution was to
provide all information in Norwegian and
Finnish. This was a necessity as the per-
centage of Finnish speaking workers is
quite high among the fish processing
workers in Finnmark.

The interest from the workers
themselves showed a clear increase
throughout the project as it became ob-
vious that the aim was more than just
performing a questionnaire. As the ini-
tial questionnaire was followed up with
temperature measurements, corrective
actions and continuing evaluation of al-
ternative equipment for improvement, the
workers have become very enthusiastic.

The project presented will be fin-
ished by the end of May 2001. However,
it can already be concluded that it has
been successful and obtained results and
experience which could be beneficially
applied in other enterprises facing the
same or similar problems with a cold cli-
mate affecting the work environment.
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[TpodbeccroHasnibHoe 340p0BLE B
pPbiboobpabaTbiBatoLLEN NPOMbILLIIEHHOCTMN:
Mepbl yny4yweHuna pabo4ynx ycnosumn
nyrtem 3awjuTtbl OT Xonoaa

BeepneHune

Pr16aku Bcerya cocTaBiIy OCHOBYIO 4acTh
HaceleHus ceBepHoit Hopseruu, oco-
O6eHHO Ha nob6epexbe PuHHMapka. Ha
MIPOTSKEHUU BEKOB pbIOALUI TPYH Ipe-
TepIell OrPOMHbIE U3MEHEHNUS, KOTOPbIE
3aTPOHYJIU HE TOJIBKO CIIOCOOBI U T€XHO-
Joru4eckyio 6a3y pbIOHO JIOBJIH, HO
CYLIECTBEHHO IpeoOpa3unu u psi6o-
00paboTKy. OueHb ONro 3acojKa U/uin
BsUIEHHE OCTaBaJIUCh €MHCTBEHHBIMU
npuemMaMu oOpabGoOTKH pBIOBI Mepen
NIOCTaBKOU ee Ha pbIHOK. OfiHaKo GypHast
HHAYyCTpHAaNu3anus B MOCIeJHEe CTO-
JeTHe He OOOIlIa CBOUM BIHUSIHUEM U
PBIOHYIO OTpacilb, B pe3yllbTaTe 4ero
BO3HUKJIA Macca MajblX U CpPeJHHX
NpeNpUATHd [l 1epepaboOTKU PhIObL.

Ha ucxopie BeKa B IPOMBIIIJIEHHOM
Pa3BUTUM IPOSIBUIIACH HOBasl TEHECHIUS,
YTO MPUBENIO K YMEHBIIEHUIO YUCIIEH-
HOCTH, HO YBEJIHMYEHHUIO MacumTaboB
pp16006pabaTHIBIOIIKUX NPEATPUATUI.
PocT nmpou3BOgUTENBHOCTH 3a CUET
aBTOMaTHU3alluy OIPOU3BOJCTBA obec-
Ie4Yyns yBelnndyeHne oOmux o6beMOB
NpOAYKIUHU, TOTAA KaK YUCIEHHOCTD
3aHATBIX B 30M CEeKTOpe paGOTHHUKOB
COXpaHHUJIach Ha IpPEXHEM YpOBHE.
BaxHbIM akTOpoM A obGecrneyeHust
pocTa 06beMOB IPOAYKIUHE U BOOOIIE
AeATelbHOCTH HOBOOOpa30BaHHBIX KPYII-
HBIX npeanpusituii B nocnennue 10-15 et
CTajla IOCTaBKa PbIObI, BHIIOBICHHOU
POCCHIICKUM TpanoBbIMU (PIOTaAaMU B
Bapennosom Mope.

Hcropudecku Tak CI0XHUIIOCH, 4YTO
pr16006pabdaThIBalomiasi NPOMBIIILIEH-
HOCTb B CEBEPHBIX 00JlacTsAX Bcerpga
CTaJIKUBAJIACh CO 3HAUUTEJIbHBIMU IIPOO-
JeMaMH B o0ecleueHId HOPMalbHOI
paboueil cpefbl, IpH 3TOM XOJIOf] Bcerja
OB OHUM U3 HauboJIee CYIIEeCTBEHHBIX
«1po6ieMHBIX» (pakTOpOB. Bee mpowus-
BOJICTBEHHbIE OIlepallud Ha 3aBOjax
KOHI[EHTPUPOBAJIUCh Ha OIPAHUYEHHOU
IUIOLIAHN, 324aCTYIO TIOf] OAHOM KpbIIEH.
3pech yI0B NPUHUMAIICS, COPTHPOBAIICS
un o6pabaTbIBajics, YIaKOBKa U 3aMO-
paxuBaHKe FOTOBOI NMPOAYKIUH TaKXkKe

Apeug lNowe, HopeernA

OCYUIECTBISIUCH B 3TOM XK€ 3[aHUMU.
D¢ dpeKThl OT MPONU3BOACTBEHHBIX IPO-
[[ECCOB M KIMMAaTHYECKUX YCIOBHH Ha
pa3iau4YHBIX NMPOU3BOJCTBEHHBIX yCTa-
HOBKAaX 3a4acTyIO BJIMSUIA HE B JIYUIIYIO
CTOPOHY Ha pabouylo cpefy 3aBojia B
nenxoM. Ha pa6ounx mecrax GbLIO XO-
JIOHO, MOKpO, OHH HPOAYBAJINUCH
CKBO3HSIKaMH, a pabora oTjian4aliach
BBICOKMM TEMIIOM H K TOMY K€ Tpe-
6oBana ¢u3nueckux ycuimit. Heob6xo-
AUMBbI OBINIM 3HAYMTEJbHBIEC YCHUIIHS,
YTOGBI YIYUIIATH PaGOUyI0 OOCTaHOBKY.
B aToMm acnmekTe BaXHBIM (haKTOPOM
cTaja aBTOMAaTH3alus, faXxe B TaKOu
mpocToil popme, KaK ycTaHOBKA aBTO-
MaTHYECKH 3aKpbIBAIOIINXCS ABEpEN,
OT/IEIMBIINX XOJIOJ{HbIE MOMEIIEHNUsSI OT
OCTanbHBIX pabounmx miomapedn. s
pa6oyux, BHIMOJHSAIONUX CTAaTHYHBIE
omnepanuu, CTosi Ha MOKPOM L[EMEHTOM
I0J1y, KaK HallpUMep Ha JIMHUSIX Pa3fesIKu
ppIOBI, yCTAHOBKA IIOMOCTOB, HPEOT-
BPAaTHUBIIUX NPSAMOIl KOHTAaKT HOT C
[[IEMEHTHBIM I10JIOM, 0Ka3aJlach MCKIIO-
YATEJIbHO JAEWCTBEHHOW MEpPOW, YMEHb-
IIMBIIEN NEUCTBHUE XOJIOJA.

HecmoTpst Ha Bce Mepbl, IIpea-
NPHUHSATBHIE A YJIYYUIEHHUS yCIOBHUUI
Tpyaa, pei6boo6GpabaTeiBaromasl mpo-
MBIIIEHHOCTD BCE €Ile BXOUT B YUCIIO
oTpaciiedl ¢ OTHOCUTEIbHO BBICOKOU
4acTOTOM 3a060J71eBaeMOCTH PaOOTHUKOB,
YTO SCHO BHJHO MO CTATHCTUYECKUM
TaHHBIM HOCJIEIHUX JIEeT:

1999 2000
Pa6oune 9.1% 10.5%
PaGoTHHUIEI 13.6% 14.3%
Macrepa/
Gpuragupbl
(My>KYMHBI) 22% 4.5%
Macrepa/
Gpuraguphl
(CKEeHIIHBI ) 4.7% 5.4%

IIpuamHBI CTONH BHICOKOW 3260-
JIEBa€MOCTH B ITOJTHOY Mepe HE BbISICHEHBI,
OJIHAKO HEllb3sl UCKIIOYUTh, YTO XOJIO-
TOBOE BO3/ICIICTBHE SIBISIETCS OHUM W3
BEJYUIUX HJIM CONMYTCTBYIOIIUX (pak-

TOPOB. HJIH pEeUICHUA 3TOr0 BOIpoOca n
ObLTH NPpOBEACHBI ClI€NUATIBHBIE MCCIIC-
JOBaHUsA, OXpPAKTEPU30BaHHLIEC HUXKE.

OnucaHune npoekTa

Pr16006pabaTriBatoniasi NpOMBIIILIEH-
HOCTb ObljIa BbIOpaHa B KauecTBe 00'bek-
Ta U3YUYCHHUSI B paMKaX HOPBEXKCKOTO
CyOIIpOEKTa B COCTaBe CBOJHOT'O IPOEKTa
«IIporHo3zupoBaHue pucka u 6opnba ¢
XOJIOIOM Ha paGo4HX MecTax B YCIOBHUSIX
ApKTI/IKI/I», BBINIOJIHAEMOTI'O O MpoOr-
pamme EC «MuTpeper-11 ninst CeBepHbIx
crpaH u bapenn pernona». ®unancu-
poBajno paboThl MO HOPBEXKCKOMY CyO-
npoekTty [y6epHckoe ynpasieHune PuHH-
Mapka. Bonee pgeranbHO omucaHue
IpOoeKTa ObLIO JAHO paHee B TPETheM
BbIITycKe XypHaja “Barents Newsletter
on Occupational Health and Safety” (Nel-
2\2000).

JIBa pp16006pabaThIBalOIUX 3a-
Bosia B Borcdropne - «Bect ®um Op-
cerep» u «borcdropa-6pyker» - cor-
JacUIIUCh y4acTBOBATh B CyONPOEKTe,
HalleJICHHOM Ha pa3BUTUE METOJIOB
IPOrHO3UPOBAHUSI PUCKOB U ofecIe-
YeHue MEpPONPHATHI IO COBEPIIEHCTBO-
BAaHMIO IIPOM3BOACTBEHHOTO Ipoliecca.
HccnenoBanus OblIM OPraHU30BaHbI U
nposefeHbl AO «TenbMma» B TecHOH
Kkoonepanuu ¢ Borchbopackoit ciyk00i
OXpaHbl NPO(eCcCHOHATLHOTO 310POBbSI
«Betsfjord Bedriftshelsetjeneste».

IlepBonauanbHO paboyuM 06OUX
3aBOJIOB OBLIO MIPEAIIOKEHO OTBETUTH Ha
BOIIPOCHI AHKETHI, C(POKYCHPOBAHHON Ha
UX UHOUBUOYAJIBHOE BOCHPUATUE YC-
nosuil Tpyaa. IlpenBapuTenbHbIN aHATIH3
pe3yIbTaTOB aHKETHPOBAHUS MOKAa3all,
YTO XOJIOJOBOE BO3JIEHCTBHE BCE €llle
ROCTaBisieT pabOYUM MHOTO XJIOINOT.
OTBeTbl NepBbIX 52 PECHOHAEHTOB pac-
IpefelIMINCh CIefyIoUM 00pa3oM:
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KakoBbI Baim omiynjeHus Opy JeHCTBUH
X0JI0/1a Ha TeJO B IEJIOM ?
36 % OTBETOB - HEPUUSTHbBIC
32 % oOTBETOB — HEMHOTIO
HETPUSITHBIC
KakoBpr Bamwu  omyujeHus
OXJIaXK/eHUH MaJbIeB PyK ?
38 % oTBEeTOB —
HEeNIpUSITHBIE
28 % OTBETOB - HENPHUSITHBIE
30 % oTBETOB — HEMHOTIO
HENIpUSITHBIE
KakoBpr Bamwu  omyujeHus
OXJIaKJ€HUH MaJIbI[eB HOI' ?
18 % orBeTOB —
HENpUSITHBIE
39 % OTBETOB - HENPUSITHBIE
31 % oTBEeTOB — HEMHOTIO
HENpUSITHBIE
YyBCTBHTEJIBHOCTh K XOJIO[Y: MaJbIbI
PYK 0co00 4yBCTBHTEJBHBI K X007y ?
43 % TNOATBEPAUIN HMEHHO
TaKyl0 4yBCTBUTEIBLHOCTD
Haobuanocs M HOEPHOHIEKOE
MOKpacHeHHe HJIH MOCHHEHHe NaJbIeB

pyK ?

npu

O4YCHb

npu

O4YCHb

42 % yka3anu Ha NpOSIBIEHUE

TaKUX U3MEHEHUH
Ilpoucxopunn JH HEepHOJUIECKHE
HapyIleHHs] KpOBeoOpalljeHHs B JIafJOHIX
H\WJIH cTonax HOr Ha XOJIoge ?

52 % ykazanum Ha NpPOSIBICHUE

TaKuX HapylIeHUR
HosaBasrorcs am 0oan B HIEHHO-
IJIeY€BOM IIOSICE HJIH B BEPXHHX
KOHEYHOCTAX ?

22 % OTMETHUIIN

nposiBiaeHue 6onei
YMeHpmaeTcs i ciocOOHOCTh K
KOHLEeHTpaluu NpH MNOSABICHUHU
oujymeHus xouoga ?

49 % oTMeTunu nogoOHOE

YMEHBIIIEHUE
Ilpoucxopgur JIH  CHHUXEHHE
MOTHBANHH IIPH HOSABJICHHHU
oujymeHus xouoga ?

48 % yka3anu Ha CHUKEHHE

MOTHBAIWY .

Pe3ynbTaThl aHKETHPOBAHUS
MOATBEPXK/AIOT, YTO XOJIOJ OCTa-
eTcs 00J1aCThIO HEPEIIEHHbIX TPO0-
neM B pbiboobGpaGaTsiBaronieil
IIPOMBIINIEHHOCTU. B 3HaunTENB-
HOII Mepe 3TO 00yCIOBJIEHO Tpe-
60BaHHUSIMU K KadeCTBY IHIEBOI
npopyknuu. YToObl nNpegoTBpa-
TUTH YXyALLIEHUE KauecTBa PbIGHON
NPORYKINH, BCIO 0OpabOTKy He-
00XOIUMO BECTU IIPU AOCTATOUYHO
HU3KOH Temneparype. bonee Toro,
Ha 3aKJIOYUTENBHBIX CTauaX 00-
paboOTKU HPUXOAUTHLCS BPYUHYIO
OIepUPOBATh C TYUIKAMHU, TEM-
neparypa KOTOPBIX BCEro Ha He-
CKOJIBKO T'pajlyCoOB BbIIIE HOJIS.
Texnonorus o6paboTku TpeOyer,

YTOOBI pbIGa COXPAHsIA BIAKHOCTb, & 3TO
O3HAvaeT, UTO Ha pa3[eJIOYHON JTNHUU
MOCTOSIHHO NMPHUCYTCTBYET IMJIEHKA XO-
JIOTHOM BOJIBI.

OTBeTHI Ha BOIPOCHI aHKETHI MO~
TBEPJIN TaKKe, YTO pyUIHas 06paGoTKa
ppIOHOTO (ue co3gaeT MpOOIEeMBI C
nepeoxyakIeHueM KUCTed U MalbleB
PYK, B OCHOBHOM Y PEe3YHMKOB ¢uie,
KOHTPOJIEPOB, YNAaKOBIUKOB W YK-
JIaIYAKOB MOPO3MWJIIBHBIX YCTAaHOBOK. B
TO Xe BpeMsl BCEM 3THM KaTeropHsiM
paGoOTHUKOB HeOoOXOAMMa BBICOKAS
YYBCTBUTEJIBHOCTH MAalbIIeB JJIsT ObIC-
TPOTO U TOYHOTO BBIMOJIHEHHST PabOUnX
onepanyil. 3acThIBaHUE CTOIl HOT TOXE
YIIOMHUHAETCS] B KaYeCTBe JUCKOMQOPT-
HOro (pakTopa, OCOGEHHO I PaboIMX,
BBIMOJIHSIOMNX PaboOTy B CTATHIHON
mo3e TaM, IJle HOTH MOMOJITY COMpPHU-
KacaloTCs HEMOCPEJCTBEHHO C Iie-
MEHTHBIM IOJOM 3aBOJICKOrO IOMeE-
LIEHUS.

C y4eToM IOITyYeHHbBIX JJaHHbIX, Ha
BTOPOM 3Tarne paboT IO MPOEKTY GbLIO
NpPOBEICHO U3MEPEHUEe TeMIepaTyphl
KOXM Ha Pa3IMYHBIX yIacTKax Teja, B
YaCTHOCTH Ha CPEJHHX TaibliaX PyK U
HOor. MI3MepeHusT OCYyIIeCTBISIIINCh B
TeueHne Bcell pabodyell CMeHbI Ha TOM
KOHTHHTeHTe pabodymx, KOTOPbIE OT-
METHIIM B aHKETax 0coOble MPOGIIEMBI C
XOJIOOBBIM BO3J[ECTBUEM Ha paboyumx

A filet controller at her workstation.
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MecTax. OHOBPEMEHHO 3aMepbl TeM-
nepaTypbl BO3JlyXxa HOPOBOAUINCH B
pa3IUuYHBIX MeCTaX BJOJb BCeH IO-
TOYHOH JIMHUY IIPOU3BOJCTBA PbIGHOTO
(bune u GbLIN BBIABICHBI 3HAUUTENIbHBIE
BapHalluy TeMIepaTyp Ha pa3HOU Bbl-
core OT nojia. B 30He paGoThbI pe3UUKOB
(uite TemnepaTypa Bo3jlyxa Ha ypOBHE
roJjioBbI Kojebanack oT 23 go 25°C, a Ha
ypoBHe HOTr oHa Oblna 13-15°C, ecinu
pe34uK CTOSII Ha HeGOJBIIOM paboueM
nomocre BeicoToi B 30-40 cM, Torga Kaxk
TeMIepaTypa caMoro IIeMEHTHOro IoJja
6b110 Beero 8-10°C.

Pacnipenenienue TeMneparyp najb-
1[eB, I0Ka3aHHOE Ha pHC. 2, HOCTaTOYHO
TUIHUYHO JJIsl BCeX KaTeropuil paboT-
HHUKOB, 00pabaThIBAIOLIUX OXJIAXK[EHHOE
pbiOHOEe (une. OOBIYHO OXJIAXKEeHHUE
najblieB pyk o TemmnepaTypsl 10-12 °C
HaOJIIOflalIoCh B TeUeHHE IIOYTH Bceil
CMEHBI, IPEPBIBASCEH JHUIIb HEKOTOPBIM
OTOIPEBAaHUEM BO BpeMsl OT/bIXa B 6oliee
TerioM noMenienun. Ha puc. 2 noka3ansl
TaKXe pe3yJbTaThl U3MEPEHUN B IpyIIe
KOHTpPOJIEPOB, 4bUM paboume MecTa
3aMbIKAIOT MOTOYHYIO JIUHUIO IPOU3-
BojcTBa une. Ha atux cnenugudeckux
pabouux ydyacTKax HOTH paGOTHHKOB
HENOCPENCTBEHHO KOHTAKTUPOBAJU C
LEMEHTHBIM IOJIOM. DTO OTPa3UIOCh Ha
TpeHfie TeMIepaTyp, 3aperucTpUpPOBaH-
HOM JIJISl CTOIIbI, - OH UMEET SIBHO BbIpa-
KEHHYIO TEHJIEHIUIO K CHUXEHUIO B
TedueHue paboueil cMeHbl. Y pe3-
4UKOB (puile, CTOSIIUX HaA IO-
MOCTax B TOW Xe€ pa3fesIOuHON
JIUHUYU, NOf00HAasl TeHJEHIUS He
HabIrOIalach.

PesynpTaThl TEeMIepaTypHbIX
U3MEpEeHUll MOKa3bIBAIOT, YTO Ha
oIlpefieNIeHHbIX pabounX ydacTKax
3aMeHa MCIOJIb3yeMOH B HACTO-
smee BpeMs 00yBU Moria Obl
yIy4lInTh cuTyanuto. IlepBooue-
penHble Mephbl CllefoBallo Obl
IPUHATh B OTHOLIEHUHU pabouux,
BBINOJIHAIONIUX CTaTHYECKYIO pa-
60TY, CTOSI Ha IeMEHTHOM IOJIy I
JOCTATOYHO GJIU3KO CONPHKACASICh
¢ HuUM. 3fiech KeJlaTelIbHO UMETh
00yBb Ha 60JIee TOJICTON NOJOIIBE
1 GOJBIIEro pasMepa, 4To AacT
BO3MOXHOCTb  HCIIOJb30BaTh
yTeIUISIONINe CTENIbKU U He OyfeT
OrpaHUYUBATh KpPOBECHAOXeHUE
HOL 3aMeHa XJIOM4aTOOYMaKHBIX
HOCKOB ILIEPCTSHbIMU TaKXKe OyAeT
CIIOCOOCTBOBATH YIIYUIICHUIO TeIl-
aoBoro pexmuma. Obmee npen-
IOYTEeHUE PEe3MHOBBIM caloram
JTOBOJILHO OOBIYHO JIJIsl BCeH pbh16O-
oGpabaTpIBaromell TPOMBIIIJICH-
HOCTH U OOYCJIOBIEHO IOCTOSIH-
HBIM HaJIMYHEM BOJHBIX Pa3/IUBOB
Ha Bcex IpegnpusTusix. B To xe
BpeMsl, VISl psifla Y4acTKOB TaKue



pa3iuBbl HEXapaKTepHbI, IO3TOMY 37ECh
NIPOU3BOJICTBEHHbIE OIEPALlUUd MOKHO
OGbLIO GBI BBINOJHATH B KOXXKaHOU pabo-
yell 00yBH, KOTOpas 00JafjaeT B IEIOM
6oinee GIAarONPUATHBIMHU TEIIOBBIMU
CBOICTBaMH.

3aperucTpupoBaHHble TeMIepa-
TYpbl KHCTEH U HallbIieB PYK CBHJE-
TEJILCTBYIOT O TOM, YTO UX OXJaxJeHue
BBIXOJUT JOBOJILHO JaJIeKO 32 MPEeJellbl
o6nactu kompopTta. Paboune no 60msb-
el YacTH MCHOJIb30Bald TOJIBKO pe-
3MHOBBIE IEPUATKHU, HE 3alUIIAI0IIUe OT
xoyoja. JIumb HeMHOTHE NPUMEHSIN
NONOJIHUTENbHO TOHKHUE XJIONMYaTO-
6yMaxHble IepYaTKM, BCTAaBIECHHBIE
BHYTpb pe3uHOBbIX. ITocie Toro, Kak
npoGieMa HNepeoxIaxKAeHNs NajbleB Yy
pabOTHHKOB, 0OpabaThIBAIOIIMX OXJIAXK-
JEHHYIO pbIOY, ObliIa BepuUIUPOBaHA, B
paMKax IpoekTa Obljla OpraHU30BaHa
IpoBepka Ha IPaKTHKEe Pa3IMYHbIX
BApHAHTOB TOHKUX BHYTPEHHUX BCTaBOK
B PE3UHOBBIE IIepYaTKU ISl yIy4IIeHUs
TeIIoBOu n3ossiun. PaboTHUKM ppI60-
o6pabaThIBAIOLUX 3aBOJIOB, Y4acTBO-
BaBIIMUX B IPOEKTE, O CUX HOpP IPO-
JOJXKAIOT 9TU OIBITHL

COoTpyJHHYECTBO MEXY BCEMHU
OpraHu3alUsIMKU, BOBJIEUYEHHbIMH B
peanu3anuio NnpoekTa, ObIIO OYEHb
XOopolKM. AKTHBHO IOAJEpKUBAIU
NpOEKT PYKOBOJUTENIU OOOUX IpeJ-

npusituil. OcylecTBIeHHbIE B paMKax
IpoeKTa TeMIepaTypHble U3MEPEHUS
IpefoCcTaBUIU PYKOBOACTBY IpEANpPHU-
STHI O0bEKTUBHBIE NaHHbIE, HA OCHOBE
KOTOPBIX MOXHO IpeJIpUHUMATh IPO-
¢unakTuueckue Mepsl. B ganpHefimem
METOJ] TeMIIepaTypHOIO MOHUTOPDHUHIA
MOXKHO HCIOJIb30BaTh KaK CPeJCTBO IS
oneHKH 3(P(PEKTUBHOCTH JNIOOBIX MPO-
punakTHIEKUX MEPOIPUSITHIA IO 3aILUTe
paboTHUKOB pbI6006pabaThIBAOIINX
OpefNpUiaTHil OT XOJOJOBOLO BO3-
neiicrusi. Hanpumep, pekoMeHjaluu 1o
3aMeHe 00yBU ObLIIU pealn30BaHbl cpasy
Ke U Nocllefiylolue TeMIepaTypHble
U3MEpEeHus HOATBEPAUIIY, UTO 3TO Oblia
OYEHb YCIEIIHasl aKLUsl 10 YJIy4IlIeHHIO
YCJIOBHI TpyJia.

3aboTa O co3JaHUU IIPUEMIIEMOLO
TEIIOBOTO peXUMa Ha OTHAENbHBIX
pabounx MecTax sIBiIeTcs OOOIOHOMN, U
He TOJIbKO paGoTOfaTEeNN OTBETCTBEHHBI
3a 3TO, Kak II0JIaraloT, 0-BUAUMOMY,
MHOTHE HaeMHbIe paboTHUKH. Psy mpo6-
JIeM TEeIJIOBOTO pexXuMa MOXeT ObIThb
yperyjiupoBaHa NyTeM HajjlexKallero
IPUMEHEHHS BIIOJHE JOCTYIHOTO 3allUT-
HOT'O CHapSIKEHUS U COOTBECTBEHHBIM
noa60poM coOCTBEHHON paboyell ofieK-
nsl. B aToM acmekTe BIOJHE oIlpe-
JleJIeHHAs! OTBETCTBEHHOCTb BO3JIaraeTcst
Ha caMuX pabouux U paGOTHUII.

Hapnexamuii mog0op U UCHOJNb-
30BaHUE 3alIUTHON OfexXJbl TpebyeT
onpefeeHHbIX 3HAaHUI, KOTOpble He-
peNKo OKa3bIBAIOTCS Ae(PUIUTHBIMY UK
HeJloCTaTOYHbIMU. B Xofe BblIOIHEUS
IpoeKTa ObLIN HOArOTOBIEHbI UH(MOP-
MallMOHHble MaTepuallbl IO JAHHOU
npo6iieMaTUKe U OpraHu30BaHbl HH(MOP-
MAaIMOHHBIE CECCUH, B KOTOPBIX IPUSIU
yuacTue Bce pabOTHHUKU IPEIpUATHI,

yJacTBOBaBIIUX B IpoekTe. Ha Bpems
NPOBEEHHUSI CECCHUNl PYKOBONHUTEIHN
MPEeNNpUsITAR pa3periand OCTaHOBUTH
npousBofcTBo. Ocoboe 3aTpyRHEHNE B
npolecce pacnpocTpaHeHUsI HHPOP-
MaIiy BBI3BIBAJIO NyOIMpOBaHUE ee Ha
HOPBEKCKOM H (PHHCKOM $I3bIKaX, HO 3TO
HeOoOXOoMMO OBIIO CHeNaTh, MOCKOIBKY
B PUHHMAapKe NPOUEHT (PUHCKOSI3BITHBIX
paboTHUKOB cpeny prI6006PaBOTINKOB
TOCTAaTOYHO BBICOK.

HHTEepce K MPOEKTY CO CTOPOHBI
pabounx Bo3pacTan; Mo Mepe TOro, Kak
CTaHOBHWJIOCH OYEBHUJHBIM, YTO IElb
MPOEeKTa He CBOTHUTCS K OJHOMY IJIMIIb
akeTupoBaHuio. Korga 3a mepBoHa-
YaJIbHBIM aHKETHPOBAHHEM IMOCIENO-
BallM TeMIlepaTypHble M3MEpEeHHs, a
3aTeM OBLIN NMPEeRNpUHSITH NPOpUI-
aKTHUYECKe MephI C HeNPEeKPaIatoIiMCst
MPOIIECCOM HCIBITAHUSI albTepPHATHB-
HBIX CPEJICTB ISl YIIYUIIEHHs YCIOBHA
paboThl, 9HTY3Ma3M paboUYnx 3aMEeTHO
BO3pOC.

3aBepuieHne MpoOeKTa 3aljaHh-
poBano Ha koner Mast 2001 ropa, ogHaKo
y3Ke cefyac MOKHO 3aKJIIOYUTh, YTO OH
GBI YCIEIIHBIM W MONyYeHHbIE Pe3yIlb-
TaThl ¥ ONBIT MOTYT OBITH C IIOJIB30M IS
Iena MpUMEHEHBI Ha BCEeX MPEANPUSITHSX,
CTAIIKMBAOIIUXCS C aHAIOTHIHBIMH YITH
GIM3KUMHU TPOOIEeMaMH.
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Assessment and management of
cold risks In construction industry

Tanja Risikko, Tiina Makinen, Juhani Hassi

Construction industry as
a pilot industry

Cold conditions increase health and
safety risks at work. According to
an extensive survey made in Fin-
land, the construction workers are
a group that is the most exposed to
cold in their work (Hassi et al.
1998). There are a large number of
risk assessment methods as well as
occupational safety norms and rec-
ommendations for the construction
industry (Lappalainen et al. 1991).
In the existing regulations and practices,
cold is not, however, sufficiently taken
into consideration.

Development process

A development project was conducted in
order to improve the management of
cold-related health and safety risks in
construction industry. The Finnish Insti-
tute of Occupational Health in co-opera-
tion with YIT Rakennus Oy (YIT Con-
struction Ltd.) carried out the project in
the framework of its Cold Work Action
Program in 1998-2000. The practical
development work was done at two pilot
construction sites in Oulu, Finland.

The cold risks in house building
were assessed at a target site by means
of a questionnaire and ISO standardized
assessment methods. According to the
questionnaire, the workers had experi-
enced cold-related symptoms like diseas-
es, cold injuries, discomfort, decline in
working capacity, and reduced working
motivation. The most problematic ambi-
ent factors were found to be wind, cold
materials and wet conditions. The work-
place assessments showed a risk of ex-
tremity cooling in many work phases and
a risk of whole body cooling during the
cold season in tasks involving low heat
production.

Photos llpo Olkkonen

Construction work at the pilot work site.

On the basis of the risk assessment,
immediate improvements were made. As
a learning organization, the company
participated actively in developing its
organizational culture. At first, foremen
and key persons of the construction site
were trained to recognise and manage the
cold risks in construction work. The per-
sonnel training was then conducted in an
information campaign at the target site.
Further written learning and guidance
material was provided. Information was
given on the effects of cold on physical
performance and health, as well as cold

protection. Field trials of protective
clothing and equipment were an
important part of the training.

Immediate improvements

After the first winter period, the
feedback was collected from the
workers. The workers indicated
that they had received new infor-
mation on the effects of cold and
cold protection. The concept of
multilayer clothing helped in main-
taining the thermal comfort in
changing work situations and reduced
excess bulkiness of the clothing. Espe-
cially, the protection of the hands against
the cold was felt to be improved.

A systematic model for
managing cold risks

In this project, an action model was de-
veloped for assessing and managing the
cold-induced occupational health and
safety risks in construction industry. The
model may be integrated into the occu-
pational health and safety management

Table 1.The cold risk management model for workplaces

1. Management of the cold risks as a part of the company’s policy

1.1 Quality system

1.2 Occupational health and safety management systems
1.3 Evaluation of the influences and costs / benefits

2. Management of the cold risks at the workplace

2.0 Planning of the activities
2.1 Cold risk assessment

2.2 Organizational preventive measures against cold
2.3 Technical preventive measures against cold
2.4 Protective clothing, PPE (personal protective equipment) and other

equipment

2.5 Training and information, learning and guidance material

3. Occupational health service actions for cold work
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system and practices. The model contains
the parts shown in Table 1.

The cold risk management model
should be fully integrated into the occu-
pational health and safety (OH&S) man-
agement system and practices of the com-
pany in order to ensure the implementa-
tion and continuance of the activities.
This kind of system may be established
according to e.g. OHSAS 18001 Occu-
pational health and safety management
systems —Specification, which is compat-
ible with the ISO 9001 standard for qual-
ity management system and the ISO
14001 standard for environmental man-
agement system. The model is modified
and tested in other industries and will be
included in the ISOWD 15743 standard
Strategy for Risk Assessment, Manage-
ment and Work Practice in Cold Envi-
ronments. The draft standard is due to
final vote in 2001.

A practical tool for assessing
cold risks

A cold risk checklist for workplaces has
been developed in a European Union co-
operation project (Barents Interreg I1A-
program). This checklist is a simple ob-
servation method where systematic
checkpoints related to cold are listed. The
advantage of the method is that it does
not require comprehensive training or
knowledge in e.g. ergonomics. Further-
more, an employee, who is well aware of
the contents of the work, can easily make
the check in a short time. Therefore, it is
recommended that, for example, fore-
men, occupational safety delegates or
workers would conduct the cold check-
list. The cold risk check should be per-
formed whenever marked changes in the
work environment or work content oc-
cur. One possibility is to conduct it in
association with work safety inspection
rounds at the workplace.

By using the cold risk checklist, it
is possible to identify the main problems
related to the environmental conditions
(exposure to cold air, wetness, contact
with cold materials), clothing and work
content (variation in physical activity lev-
el or ambient conditions) and manage
those at the workplace.

The poster providing information
about protection against cold
[Mnakat — HarnagHoe nocobue no
MeTogaMm 3almTbl OT Xonoaa

COMETwwr From o Ul slnng ih

COLD

Construction Worker’s Guide
to the Cold
PykoBoactBo ctpouTtena ana paboThbl
Ha Xonoae

Learning and guidance
material

Guidance and supporting material was
prepared for the persons responsible for
the cold preventive measures at the con-
struction site. The construction worker s
guide to the cold and an information post-
er were published as training material and
distributed to each person working at
construction sites (pictures 2 and 3).

Good occupational health
service practices for cold
work
Working in cold environments is time-
consuming and determined by each work-

er’s individual limitations, which arise
especially during cold exposure. Today,

these limitations do not concern only cer-
tain cases or occupations but have to be
taken into account in all types of cold
environments.

Medical screening is needed to
identify each worker’s individual cold-
related limitations. For this purpose, a
three-step model was developed. Other
occupational health service activities fol-
low the screening depending always on
the individual worker and his cold expo-
sure. Good advice about working prac-
tices and cold protective clothing is com-
monly needed. New arrangements con-
cerning the workers’ work content or re-
habilitation are rarely necessary.

As aresult of the above-mentioned
practice, it is possible to improve the in-
dividual health situation and work per-
formance as well as the efficiency of the
construction business.

The cost and benefits of
managing cold risks

Concurrently with the development
project, a research was carried out to
evaluate the additional personnel costs
caused by cold and the financial effects
of cold risk management practices (Juop-
peri et al. 2000). Working in the cold is
estimated to increase personnel costs in
the construction industry annually by
FIM 300 million in the case where the
construction of a building is started in
November. This represents 3 % of the
annual personnel costs of the industry.
The research was carried out in
Oulu, at the sites of apartment blocks
being built by YIT-Rakennus Oy (YIT
Construction Ltd.), costs being monitored
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in 1999-2000 at one site where work was
started in the summer and two sites where
it was started in the winter. The amount
and nature of the work was similar at all
three sites. Major additional costs were
attributable to the longer working times
needed under cold conditions and the
decrease in work efficiency, assessed in
terms of the earnings of a bricklayer per
unit of effective working time, given the
cost of this work per square metre (in-
cluding preparatory work and finishing)
and the time taken per square metre. The
bricklayers’ wages, which are determined
by the number of square metres pro-
duced, were 4% lower in November—Jan-
uary than in summer, and 16% lower in
February—April, the cost of bricklaying,
including preparatory work and finishing,
being correspondingly 10% and 27%
higher in the two winter periods. Like-
wise, if the foundation of a building was
laid and the framework erected in win-
ter, this entailed a 20% increase in the
working time. It is possible, and finan-
cially profitable, to reduce these costs by
systematic planning of the cold preven-
tive measures at a construction site oper-
ating during the winter. This should be a
part of the site’s work safety plan and
should record all the measures, respon-
sibilities and timetables required for good
risk management practices under cold
conditions (Juopperi et al. 2000).

Testing and further developing
the methods

The developed cold risk assessment
methods and model have been tested sys-
tematically in the Nordic countries in the
framework of the European Union co-
operation project (Barents Interreg II-
program). The testing has taken place in
cold working conditions both indoors and
outdoors. The target workplaces in Fin-
land, Sweden and Norway have been in
construction work, maintenance of roads,
forest work and fish processing. Key per-
sons of the target enterprises have been

given identical instructions and training
to use the methods. When using the meth-
ods, the key persons provided feedback
on the usability. Based on the results, the
methods and models have been further
improved and completed in co-operation
with the scientific institutes participating
in the project. The purpose of this devel-
opment work has been to produce meth-
ods that are appropriate for all types of
cold working conditions.

The produced methods and mod-
els will be utilized when developing the
standard proposal ISOWD 15743 Strat-
egy for Risk Assessment, Management
and Work Practice in Cold Environ-
ments.
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[ lpOrHo3upoBaHMe 1 ynpaBfeHne
pUcKamu, CBA3aHHbIMU C BO3OENCTBUEM
X0noaa, B CTPOUTENLCTBE

TaHAa Pucukko, TuHa MakunHeH, KOxaHn Xaccu
¢oTo inno OkkoHeHa

CTponTensCcTBO Kak
obbekT onA
nccnenoBaHum

Benenne pa6oT Ha xosope mo-
BBIIIAET PUCK JJISL 300POBbS U
Ge3omacHocTd paboTHUKOB. Cor-
JlacHO OOMUPHBIM O0OCiIegoBa-
HUSIM, IPOBEJIEHHbIM B PUHIISH-
UM, CTPOUTENIbHbIE paboune Ipef-
CTaBJISAIOT cO6Oll rpynmy, Hau-
6ojee MOJABEPKEHHYIO BO3Jel-
crBuio xonona [Hassi et al. 1998].
CyliecTByeT MHOKECTBO METOIOB
IpOTHO3UPOBAHUS PUCKA B yC-
J0BUSIX pabOT Ha XOJOfe, U CTOJb XKe
60JIbIIIOE YHMCIIO HOPMATUBOB H PEKO-
MeHJaluil 00 OXpaHe Tpyja B CTPOU-
texbeTBe [Lappalainen et al. 1991]. Tem
HE MeHee, B IeUCTBYIOIUX HACTaBIICHUAX
U IIpaBUJIaX BIUSHUE XOJIOfa HE YUTEHO
B JIOJDKHOH Mepe.

OpraHusauma uccnenoBaHum
Mo NPoeKTy

[nst ynydmeHus: METOROB GOpbOBI C
XOJIOIOM IIpH CTPOUTENbCTBE PUHCKUM
HHCTUTYTOM IIPO(ECCUOHATIBHOTO 37Ipa-
BOXpaHEHUSI B KOONEPALMK CO CTPOH-
tenpHON KommaHuen «YIT Rakennus
Oy» B 1998-2000 r.r. 661511 OpraHU30BaHbI
LeJeHalpaBlIeHHble UCCIEOBaHUS B
paMkax mnporpaMmsl «PaGora Ha Xo-
none». B kadecTBe ONBITHOrO 06BEKTA
AJsl MU3ydyeHUs OblIM BbIOpaHBI [Ba
CTPOMUTEJbHBIX yyacTKa B Oyny, ®us-
JSHARS.

IIporao3upoBaHue pUCKOB, CBs-
3aHHBIX C XOJIOJJOBBIM BO3[€ICTBHEM IIPU
CTPOUTENBCTBE KMIBIX 3[AaHUM, NIPO-
BOJUJIOCH METOJOM AHKETHPOBAHUS U IO
CTaHJAPTHOH METOAMKe MeXnyHapon-
HOIl OpraHU3allii IO CTaHJapTU3aLUH
(ISO). B pe3ynbraTe aHKETHPOBAHHS
ObLIO YCTAHOBJIEHO, UTO Bce paboune
UCHBITAlU Ha ceOe TaKue CHUMIITOMBI
XOJIO[IOBOT'O BO3/IEMCTBUS, KaK IIPOCTY/a,
00MOpOXKEHNE, JUCKOMMOPT, CHUKEHUE
paboTOCIOCOOHOCTH U MOTHUBALUU K

Puc. 1. CtpouTenbHblie paboTbl HA NOAOMNBITHOM

yyacTke

Tpyny. B kadecTBe Hamboliee CHIIBHBIX
COIYTCTBYIOMUX HETaTHBHBIX (haKTOPOB
OTMeYeHBI BeTep, KOHTAKTHI C XOJION-
HbIMM MaTepuajaMi U cblpocTh. O6-
crefjoBaHne paboOvNX MecT MOKa3aJo, ITo
IpHU BBINOJIHEHNN MHOTHX ONepanuit
IMeeTcsl PUCK MepeoXyIaskAeHns KO-
HEYHOCTEH, a B 3UMHEEe BpeMs H PICK
o6Iero mepeoxyiaxgeHns OpraHn3Ma
IpY BEIIOTHEHUN paboT ¢ MaJlof Tel-
JloreHepanuei.

ITo mroraM NPOTHO3WPOBAHUS
ObLTH HEMETJIEHHO IPUHSATEI COOTBETC-
TBYIOIIIIEe TPO(PHIAKTHIECKIE MEPBL, IPA

9TOM CTPOUTENbHAsI KOMIIAHUA,
OyAyYW OHIOTHBIM OOBEKTOM,
aKTHUBHO Y4acTBOBaJa B Pa3BUTHH
KyJAbTypbl npousBojcTBa. s
Havalla MacTepa u mpopabnl o6onx
CTpoeK ObLIN O0yUYeHBI MEeTOomaM
BBISIBJICHUS W NPEOTBpaIleHUS
XOJIOJOBOTO BO3AEHCTBUSA HpH
MIPOBEJICHUN CTPOUTENBHBIX PabOT.
3arem Obli1a OpraHn3oBaHa HHQOP-
MaIlOHHasl KaMIIaHUs JIJIsl BCETO
IepcoHaNla MOROMBITHBIX CTPOU-
TEIBHBIX y4acTKoOB. [lamee Ob1nn
COCTaBJICHBI U pacledyaTaHbl HaM-
SITKA ¥ PYKOBOJICTBA, B KOTOPBIX
pPa3bsICHEHO BIMSIHHE XOJIOfa Ha
paboTOCIOCOGHOCTD U 3[10POBbE, a TAKXKE
PEKOMEHJOBaHbl MEpPbl 3alUTHl OT
XoJlofia. BakHBIM KOMIIOHEHTOM IIpaK-
THYECKOTO OOyYEeHHsI CTAJIO WUCIbITaHUE
B peajIbHbIX YCIOBHSAX 3AIIUTHON OfIEXK/IbI
U CHapSKEHUsl.

PesynbTaTtbl nepBoro atana

ITocne nmepBoro 3uMHero ce3oHa ObLIN
coOpaHbl OTKJIUKH paboOYNX O Pe3yib-
TaTUBHOCTH IIPEJIOKEHHbIX Mep. PaGoune
OTMETUIINA, YTO OHU MOJYUUJIN HOBYIO
nHMOPMALNHIO O AEHCTBUHU XOJOAa U

Tabnuy 1. YnpaBneHue puckamu, CBA3aHHbIMK C XONOA0BbIM BO3AENCTBMEM HA

pabounx mecTax.

1. YnpapieHue puckamMu Ha YpOBHE KOMIaHWUI

1.1 Cucrema oGecrnieueHust KauecTBa

1.2 Cucremsbl OXpaHbl Tpyfa U TEXHUKH 6€30MaCHOCTH
1.3 OmueHka 3(p(PeKTUBHOCTH 1 SKOHOMUYHOCTH (M3[IEP>KKM\IPUOBLLIH)

2. YupaBineHue puckamMu Ha paGodnx MecTax

2.0 I[InaHupoBaHuEe MEPONIPUSTUI

2.1 I1lporHo3upoBaHue PUCKOB, CBSI3aHHBIX C XOJIOAOM

2.2 OpraHu3anyoHHbIe MepPhI 3aIUThI OT XOJIOfa

2.3 TexHmueckue Mephbl 3aIIUTHI OT XOJIO0fa

2.4 BamurHas pabodast ofexkna, MC3 (MHIUBHIyaTbHBIE CPECTBA 3AIIUTHI

OT XOJIOia) W JAPYroe CHapsiKeHHUe

2.5 IlpakTrueckoe o0yuyeHrne u MH(OpMals, HACTABIEHNS U WHCTPYKIUK

3. Oxpana Tpyaa u npoduiakTuKa 3a60JeBaeMOCTH IpH paboTe Ha XOJIOfie
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METOJax 3alluThl OT Hero. KoHmenust
MHOTOCJIOWHON paGoueil ofgexX/bl Mo-
MOTJIa TOGUTHCS TEIIOBOTO KoM(opTa
MIPH U3MEHSTIOIIUXCST YCIIOBUSX PabOThI U
n36aBuila OT M3JIUIIHEN MACChl TEIUIBIX
oflessHUI. BMecTe ¢ TeM ollymanach
HEOOXOUMOCTD YIYUIIUTh 3alUTy PYK
OT X0JIOfIA.

CuctemHaa mopenb
ynpaBfeHnA puckamu,
CBA3aHHbIMU C XOSI00M.

B pamkax mpoekTa 6blTa paspaGoTaHa
pabodast MOJeNb JJIsI IPOTHO3UPOBAHHUS
7 IPO(PUITAKTAKA PHCKOB IS 3[OPOBBS
7 6e30MacCHOCTH TPYyHAa, CBSI3aHHBIX C
BO3JICHICTBHEM XOJIOA MPH CTPOUTENb-
cTBe. Mopielrb MOKeT ObITh CTIOTb30BaHa
KaK B CTPOHUTENBHBIX OPTaHU3AIMAX, TaK
7 B OpraHax Haj3opa 3a TUTHEHO! Tpyna
U TEXHUKOH 6e30MacCHOCTH B CTPOM-
nHAycTpun. CXeMaTHYeCKH MOJelb
npefcTaBieHa B Tabnuue 1.

YToG6BI TapaHTHPOBATH pealld-
3aIdI0 U TOCTOSTHCTBO ACHCTBUS TIpef-
JaraeMoil MOJIeNIH, ee CIeTOBalo ObI
MOJIHOCTHIO HHTETPHPOBATh B CHCTEMY
OXpaHbI TPya W TEXHUKH 6E30TMacHOCTH
(OtuTB) U BHEIPUTH B CTPOUTEIHHBIX
KoMmaHusX. TAKOTo pojja CHCTeMBI MOTYT
(popMIpPOBATECA B COOTBETCTBHH C MEXK-
nyHapopHbIM cragapToM OHSAS 18001
«CrcreMspI yIpaBieHAS OXpaHOH Tpyja
H TeXHHKOH 6e3omacHocTH - Crmenu-
¢pnkanmsg», COBMECTHMBIM CO CTaHAap-
tamu ISO 9001 «Cucrembl ynpaBiaeHUS
kadectBom» u 1SO 14001 «Cucrembr
ymopaBieHHS Ka9eCTBOM OKpYyKaroIlleH
cpensI». Mopens Obli1a MOFH(HUIIPOBaHA
7 UCTBITaHA TaXe B APYTHAX OTPACIAX
TIPOMBINIUIEHHOCTH, OXHUAAEeTCs, YTO B
2001 ropy oHa OyfeT BKIIOYEHA B CTaH-
papt u ISOWD 15743 «Ctparerus
NIPOTHO3APOBAHHS PHCKOB H OpTraHH-
3anus paboT Ha XOIOHE».

MpakTuyecknn cnocob
NPOrHO3MPOBAaHUA PUCKOB,
CBA3aHHbIX C XON0A40BbIM

BO34ENCTBUEM

TaGnuma 11 KOHTPOJIBHBIX MPOBEPOK
pabGoumx MecT B OTHOIIEHWHM PHCKa
XOJIOMOBOTO BO3/eHCTBUS Obliia pas-
paboTaHa B paMKax KOOIEPaTUBHOTO
npoekTa EBponerickoro Coro3a «bapenr
Hurepper-11». Ota Tabnmua, B KOTOpOn
B CHCTEMaTH3WPOBAHHOM BHJE Iepe-
YHCIIEHBI BCe MIPOBEpsieMble apaMeTpBhl,
CBSI3aHHBIE C XOJIOTOBBIM BO3JCHCTBHEM,
TIpefiCcTaBiIsIeT cOO0M MpocTerIee Cpen-
CTBO [JIs1 OOCIIeTOBaHUs YCIOBHN TPYyAa
Ha pabounx Mecrax. [IpemmymiecTBoM
TaHHOTO METOJA SIBIISIETCS TO, UYTO OH He

TpeOyeT crenuaabHOro OOyUeHUs WU
0COOBbIX IIO3HAHUH B 9pronomuke. bosuee
TOTO, paOOTHUKHU, XOPOILIO 3HAIOIIHE
CYTb CBOEH pabOTbI, MOTYT CaMU JIETKO U
ObICTPO 3aIMOJHUTh KOHTPOJIbHYIO Tal-
nuny. IToaToMy MOXKHO PeKOMEHJI0BATh,
HapuMep, 4TOObI KOHTPOJIBHYIO Tab-
JIALY «XOJIOJOBOrO PUCKa» BEJIX MacTepa
unu npopabbl, OOIIECTBEHHbIE HHC-
HEeKTOPbI 10 OXpaHe TPyAa Wiu pabodue.
ITpoBepka pucka XOJOLOBOTO BO3-
fefcTBUSL JOJIXKHA OCYIIECTBISTHCS
BCsIKUIl pa3, Korja U3MeHseTcs: paboyast
00cTaHOBKA WU XapaKTep pabGoThl, Ipu
9TOM [IeJIaTh 3TO MOXKHO OJHOBPEMEHHO
U B CBSI3U C IPOBEPKOU COONIOAEHUS
Tpe6GOBaHMUI TEXHUKU OGE30IaCHOCTH Ha
pabounx Mecrax.

Hcnonp3yss KOHTPONBHYIO Tab-
JIAIy PHCKa XOJIOJOBOr'O BO3[eHCTBUS
MOXKHO BBISIBUTb T'JIaBHbIC MPOGIEMBI,
CBSI3aHHBIE C MHKPOKIMMATOM (CKBO3-
HSIKH, CBIPOCTh, KOHTAKT C XOJOAHbIMU
MaTepHajlaMn), OfEKJ0N B XapaKTepoM
pa6oTel (Bapuanuu (puU3MIECKON Ha-
TPY3KH U CONYTCTBYIOIINE €i YCIOBUS),
U YIOpaBIlsATh UMH Ha paboueM MecTe.

HacTtaBneHuA n MHCTPYKUMK

JJst i1, OTBETCTBEHHBIX 32 MPODUII-
AKTHYECKHE MEPONPHUSITHSI 110 3aIIUTE OT
XOIlofla HA CTPOUTENBHBIX Y4YaCTKaX,
OBLIM TMOJATOTOBIEHBI MHCTPYKIUU H
BCIIOMOTATENbHBIE METOMUECKUE MaTe-
puanbl. Belan u3nausl «PyKOBOACTBO
CTpOHTEJISI IIsI pabGOThI HA XOIO[e» W
HATJISIHBIA TUIAKAT [0 METOJAM 3alUThI
OT XOJIO{a, KOTOPbIE ObLIH PO3JAHBI BCEM
paGoyYnM Ha MOJOMBITHBIX CTPONKAX (pHC.
2 u 3).

MpakTnyeckme
npounakTn4eckme npuembi
OXpaHbl 340POBbA NP
paboTe Ha xonone

PabGoTa Ha xos0f1€ pernaMeHTupyeTcs o
BPEMEHHU C YYEeTOM HHIMBUAYAIBHBIX
OrpaHMYEHUH I KaXKA0ro paGOTHHKA,
KOTOpBIE BO3paCTalOT II0 Mepe YCHIICHUS
XOJIOJ0BOro Bo3fencTBus. CerogHs 3T
OTrpaHMYEHHUs] HE PaCHpPOCTPaHSIIOTCS
TOJIBKO Ha OT/eJIbHbIE BUABI pabOT WU
npodeccuil, HO B I[€JIOM UX CIEeAyeT
[IPUHUMATh BO BHUMaHUE IIPH BCeX BUAX
XOJIOJIOBOT'O BO3JIEHCTBHUS.

Jlnst onpeneseHus] UHAUBUAYAIb-
HBIX OTpPaHWYEHUH [ paGoThl Ha
Xojlofle HeOoOXOAUMO MEJUIIMHCKOe
OCBHJIETEILCTBOBAHUE BCEX PAOOTHUKOB.
Jln1g ero mpoBefieHus MpeIoKeHa Tpex-
cryneHdaras cxema. ITocine ocBupereins-
CTBOBaHMS NPEANPUHUMAIOTCS MEPHI 11O
OoXpaHe TpyjAa, 3aBHCsSIUE Bcerja oT
UH[IUBUYAJbHBIX Ka4yecTB paOOTHUKOB
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U UX 9KCIO3uLuu K xoioay. OOGbIYHO
BO3HUKAET MOTPEOHOCTh B KOHCYJIb-
TaOusIX MO cnoco6aM BBINOJHEHUS
3afaHus M TMOROOPY 3alIUTHON ONEKNBI,
TOTa KaK peKOMEHJaIuy MO H3Me-
HEHMIO XapakTepa Tpy[Aa WJIM OTHAbIXa
TpeOYIOTCS PefKo.

B pesynbrare mpuMeHEHUs BbIIIe-
ONMCAaHHON METONWKH Ha NpaKTHUKeE
yIaeTcsl YKPennuTh 3[{0POBbe U MOBLICUTH
paborocmocoGHOCTEN CTpOUTENEeH, a
BMECTE C 3THM YBEJIUINTH U 3P Pek-
THBHOCTh CTOMTENLHOTO OW3Heca.

N3aepxku n npubsbiv ot
BHeApPEHMA ynpaBfeHuA

pycKkamun, CBA3aHHbLIMU C
XONoAoBbIM BO3AENCTBUEM

OJHOBpEMEHHO C HAIINMHU UCCIENO-
BaHUSIMU OBIJIO IPOBENEHO CIIEIUaIbHOE
u3ydyeHHe 3KOHOMHUYEcKON 3(pdexTus-
HOCTH OT BHEIPEHHS B IPAKTHUKY yII-
paBJIEeHUs puUCKaMHu U, B YaCTHOCTH,
OL€HCHBI NOMOJHUTCIBbHBIC U3ICPKKHN
Ha cojiep:KaHHUe MepcoHaya, 00yCcIoB-
JIieHHbIE BIUSHUEM XoJyiofia [Juopperi et
al., 2000]. BbLUTO YCTaHOBIIEHO, YTO B TEX
Cllydasix, KOTla CTPOUTEJIbCTBO 3[{aHUI
HaYMHAJIOCh B HOSOpe, MPOU3BOACTBO
paboT Ha XOJIOfie YBEJIMUINBAJIO TOAOBbIE
U3NEpKKU Ha cofiepsKaHHe MepcoHala B
CTPOMTEJILHON IPOMBIIIIIeHHOCTH Ha 300
MUJIJIMOHOB (PUHCKUX Mapok. DTO coc-
TaBieeT 3% TOfOBBIX 3aTpaT Ha COfiep-
SKaHUe MepcoHaa Beell (PMHCKON WHyC-
TPUH.

DKOHOMHUYECKUE UCCIeJOBAHUS
Ob11H ocyiecTBiIeHb] B Oyily Ha IpuMepe
CTPOHUTEIbCTBA CEPUU MHOTOKBAPTHUP-
HBIX TOMOB, BBIITOJJIHAIIECMCS KOMHaHHeﬁ
«YIT-Rakennus Oy». Yuer 3aTpatT npous-
Boguiicsa B 1999-2000 r.r. Ha OgHOM
y4acTKe, Ifie CTPOUTEIbHbIE PAaGOTHI
HayvyaJKuCh JIETOM, U Ha JABYX APYIHUX
y4yacTKax, Ijie paboThl OBIIM HayaThl
3uMoii. O6'beM U XapakTep paboT Ha BCeX
Tpex cTpoukax OblLI ofuHaKOB. OCHOB-
HBIC TONIOJIHUTEJIbHBIC U3IEPXKKH ObLIIN
CBA3aHbI C YBCJIMYCHUEM CPOKOB CTPOU-
TEJbCTBA B 3UMHEE BPEMSI U CHUKEHUEM
NIPOMU3BOJUTENIILHOCTH TPYJa, KOTOpas
KOJINUECTBEHHO OLICHUBAJIACh IO BEIU-
yyHe 3apaboTKa KaMEHIUKOB 3a HOp-
MaTUBHYIO elMHULY 3¢ (PEeKTUBHOTO
paboyero BpeMeHH, 110 yAEeIbHOU CTOH-
MOCTHU KJIafIKil Ha KBaJgpaTHBLIA MeTp
(BKITFOUAst MOATOTOBUTENBHBIC PAGOTHI U
OTJIENIKY) ¥ 1O 3aTpaTaM BpPeMeHH Ha
KBaJpaTHBII MeTp NMOCTPOECHHOMU IIJIO-
maau. 3apmniaaTa KaMEHIIMKOB, Ha-
qucisieMasi Mo KOJIMYECTBY YJIOXKCEHHBIX
KBaJ[paTHbIX METPOB KJaJKH, B HosAOpe-
stHBape Ob1i1a Ha 4% , a B peBpase-anpee
— Ha 15% HMXKe, 4yeM JIETOM; CTOUMOCThb
pabot (¢ y4eTOM MOATOTOBUTEILHBIX U



OTAENOYHBIX ONepanuil) 6bIIa COOT-
BeTcBeHHO Ha 10 m 27% Bbllle Ha ABYX
3UMHUX CTpO#KaX. AHAJIOTHYHO IpU-
MepHO Ha 20% Bo3pacTaiio Bpemsi CTpOu-
TEJbCTBA B TEX CllyyasiX, KOrfa yKiajka
¢yHmaMeHTa U BO3BeJleHHE KapKaca
3[laHKsl IPOU3BOAUINCEH 3uMOil. Bronue
BO3MOXHO, I 9KHOMHUUYECKHU BBITOJHO
YMEHBIIUTH BbIINIEYKA3aHHbIE U3AEPKKU
3a CYET CHCTeMaTHYeCKUX Ipodui-
aKTHYEKUX Mep IO 3alllUTe OT XOJIO0fa Ha
TeX CTPOUTEJIbHBIX YUaCTKaX, IJje pabOThI
Npou3BOJsATCS B 3uMHee BpeMs. Ha
KaxJ[OM y4acTKe 3allUTy OT XOJofa
cllefioBasio Obl BKIIIOYATh B IUIAH MEpPO-
NIpUSTUI 110 06eCIeYeHUIO 6e30I1aCHOCTI
paboT, B KOTOpPOM JOJXKHBI OBITH
NIpOINUCAaHbl BCe HEOOXOAUMbIE MEPBI,
OIlpefieNIeHb] JIUIA, OTBETCTBEHHBIE 3a UX
peanu3anuio, HaMeueH rpauK BBINOJ-
HeHMs1, 00eCleYNBAIOIIMN ONTUMAIbHOE
yIpaBJIeHUE pUCKAMU IpHU paboTax B
XOIlOfHBI Tepuof [Juopperi et al.,2000].

Anpobauua 1 ganbHeuwee
pasBuTUE METOAOB

Bce pa3pabarbiBaeMble METOfIBI IIPOT-
HO3UPOBAaHUSI PUCKOB, CBSI3aHHBIX C XO-
JIOJIOM, ¥ MOJEJIU YIpaBJIECHUS PUCKAMU
NOABEPrajliCh CUCTEMATUUYECKUM HCIIbI-
TaHusIM B CeBEpHBIX CTpaHa B XOfie
ocymecTBieHuss nporpammel  EC
«bapenny MuTtpeper-1I». Anpo6anus
NIpOBOJUIACH NIpU PabOTE B XOJIOJHBIX
YCIIOBUSIX KaK BHYTPU OMEIIECHUH, TaK U
Ha OTKpBITOM Bo3nyxe. McnbiTaHud B
$unnaapuu, lIsennn n Hopsernn npo-
BOJMJIACH IPUMEHUTEIBHO K CTPOUTENb-
CTBY, JOPOXHBIM U JIECHBIM paboTaM,
pp160oo6paboTke. Beaymum UCHoaHU-
TEJSIM Ha IOJONBITHBIX NPEAIPUATHSIIX
JaBaJUCh UNECHTUYHbIE HHCTPYKLIUU U
HACTAaBIIEHHs] 10 IPUMEHEHHIO METOJOB.
ITo uroraM HCHBITAHUS METOJOB BCE
BEAYLIME UCIOJHUTENHN NpEeNCTaBUIN
OT3bIBBI O UX N10JIe3HOCTU. C yUETOM 9TUX
OT3bIBOB METO/bl U MOJIENIN COBEpPIICH-
CTBOBaJUCh U J[opabaThIBalUCh B

KooIlpealud C Hay4YHO-UCCIIeOBaTENb-
CKUMH HHCTUTYTaMU, IPUHUMAaBIIUMU
yuyacTue B mpoekrte. OOmed Ielbio
IpoeKTa ObLIO CO3JlaHUE METOJOB, IpH-
TOJIHBIX JUIs1 BceX BUOB pabOT Ha XOJIOJE.
Pa3zpaboTanHble TakuM 00pa3oM
METOJbL U MOJieI OyIyT UCIONb30BAHBI
IpH MOATOTOBKE IEePEeUHs HOPMATUBOB
ning craupapra ISOWD 15743 «Crpa-
Terus NPOTrHO3HPOBAHUS PHCKOB H
opraHu3anus paboT Ha XOJOHeE».

Tanst Pucukko, Tnana MskunHeH,
IOxanm Xaccu

PernonanbHbBIN MHCTHTYT
npogeccnoHaTbHOTO
3ppaBooxpanenust, Oyiy
ITporpamma «Pa6ora Ha x0omome»

n the Editorial of the issue 3/2000 of

the Barents Newsletter of Occupa

tional Health and Safety, we told that
it was time to evaluate the three-year his-
tory of the newsletter and decide, on the
basis of the feedback, whether it would
still be useful to continue the publish-
ing. Since you are holding in your hands
the issue 1/2001, it is quite obvious that
the Editors have decided to carry on. First
of all, we want to thank both the Read-
ers and the Members of the Editorial
Board for their valuable comments and
draw the attention to some aspects that
came up in the responses.
It appeared that there have been some
problems in the distribution of the news-
letter. To improve the availability, we
have added an electronic subscription
form to our web-pages http://www.
occuphealth.fi/e/info/barents/. On the
same web-pages, you can read the Bar-
ents Newsletter on Occupational Health
and Safety in pdf-format. We also ask
you to kindly inform us on changes in
your address and distribution problems,
so that we can keep our mailing list up-
to-date and be in your service in the best
possible way.
The Barents Newsletter on Occupation-
al Health and Safety will also continue
to publish articles in English and Rus-
sian. Thus, we want to lower language
barriers from our part and encourage ex-
perts and other interested people from
all the countries in the Barents Region
to contribute to the newsletter. Thanks
to you, we have got many good ideas con-
cerning the future themes and topics that
we try to take into consideration in the
forthcoming issues. It was also suggest-
ed that the newsletter should be more like
a common forum for exchange of opin-
ions about problems and good solutions,
and different actors should be brought
into a closer co-operation. In this regard,
we can only invite our Readers and peo-
ple at the workplace level to actively par-
ticipate in the development of the news-
letter and send us articles, comments and
short news.
Naturally, an evaluation should be a con-
tinuous process and therefore, comments
and suggestions for improvements are
more than welcomed also in the future.
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International comparison
of occupational Iinjuries among

commercial fishers of selected northern
countries and regions

Peter P. Abraham

Photos NIOSH/ Alaska Field Station

Purse seining in Sitka Sound

Introduction

Commercial fishing represents the old-
est and one of the most important econo-
mies in countries with northern fishing
grounds, along with a high occupational
safety and health risk for those involved
init. Indicators of this risk were surveyed
and analysed in earlier studies in Alaska
and northern countries. ¢'¥ Fishing-re-
lated occupational fatalities in Alaska al-
ways were higher due to specific, and rap-
idly changing weather conditions, the far
and isolated fishing grounds, and many
other circumstances. Earlier studies ob-
served a fatality rate 0f414.6 per 100,000
workers for Alaskan fishermen in 1980—
84. @ As a result of prevention-oriented
regulations and interagency safety collab-
oration, rates have dropped significantly
from 200/100,000/year for 1991-1992
compared to 116/100,000/year from
1991-1998 @. High rates of fatal trau-
matic injuries have been observed among

commercial fishermen of other countries
too. (Norway 1961-75: 150/100,000 %,
Sweden 1975-86: 110/100,000 "V; Den-
mark 1989-96: 140/100,000 @2, Iceland
1966—86: 89/100,000 ®) Our study has
focused on international comparison of
the recent occupational safety and health
status during the 1990s and fishing safe-
ty activities in countries with northern
fishing grounds, including Canada, Den-
mark, the Faroe Islands, Greenland, Ice-
land, Ireland, Norway, Sweden, Russia,
the United Kingdom and the USA.

Methods

Data on fishing vessel casualties and fish-
ing-related occupational injuries and fa-
talities from Alaskan, US, international
and other national data sources were col-
lected, compared and analysed for the
1990s. This included different variables,
such as frequencies and fatality rates,
death causes and circumstances, nature,
type and causes of casualties. Alaskan
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data were derived from the Alaska Oc-
cupational Injury Surveillance System
(AOISS), which is maintained by the
NIOSH/Division of Safety Research/
Alaska Field Station. Access to informa-
tion of such type in other countries is
somewhat limited. Statistical informa-
tion, reports and descriptions were ob-
tained from appropriate foreign agencies:
the Search & Rescue Branch of the Ca-
nadian Coast Guard; the Transportation
Safety Board of Canada, the Icelandic
Maritime Authority, the UK Marine Ac-
cident Investigation Branch (MAIB), the
Health and Safety Authority of Ireland,
the Maritime Authorities (Denmark,
Sweden) and fisheries safety research
institutions of Scandinavian countries
(Sintef/Marintek in Norway) and Russia
(Kaliningrad State University). Fishing
death rates were obtained either from
existing country reports for comparison
or were calculated based on the number
of registered fishermen. Circumstances
and major causes of fishing casualties and
fatalities were also compared and ana-
lysed as available data permitted. In ad-
dition, fishing vessel safety materials,
policy reports and relevant regulations
were studied to identify the countries’ ca-
pability and preparedness to prevent in-
juries and fatalities in the commercial
fishing industry.

Results

Occupational safety and health records

concerning the fishing industry and fish-

ermen’s injuries and fatalities vary from

country to country. The main results are

summarized as follows:

1. National and international data show
fishing as one of the most dangerous
jobs in most countries based on vari-



ous sources of fatality frequencies
among fishermen. "2 (Table 1)
Fishing-related fatal occupational in-
jury rates range from 41 per 100,000
@9 to 192 per 100,000 ¥ between
1994-98 in countries with northern
fishing grounds. (Graph 1) About
half of the countries, analysed for
1994-98 had rates higher than the
world average: 80/100,000 estimat-
ed by the ILO . During the 1990s,
fishing fatality rates were substantial-
ly higher compared to the national
average occupational fatality rates in
all observed nations. (Graph 2)
Foundering, capsizings, and ground-
ing were the 3 most frequent, lead-

ing. @ (Graph 3) Fatal incidents are
more likely to have involved small
vessels in every country. For exam-
ple, analysis found that about 80% of
fatal occupational injuries among
British fishers in 1992-97 @Y, 80% in
Canada in 1993-98 @ and 50% in
Iceland in 1993-98 @® occurred on
vessels under 24m/80ft.

Casualty indicators taken by selected
countries demonstrate that vessel-re-
lated causes are the predominant caus-
es of occupational fatalities in more
than or around half of the cases in
many countries. Of the vessel-related
events, capsizing is usually the lead-
ing cause for fishermen’s death. Non-
vessel related causes are dominated

of fatalities.

Drowning, presumed drowned and
hypothermia are the predominant
death causes for fishers (e.g. 91% in
Canada @, 88% in Alaska ®, and 78%
in Ireland ®?).

Human factors have a substantial im-
pact on the occurrence and outcome
of casualties and injuries (e.g. Nor-
dic countries: ~46% ©V; USA: ~80%
),

Limitations exist for cross-country
data comparison due to differences in
casualty and injury reporting systems
and definitions

Discussion

ing risk factors for fishermen’s deaths
according to international casualty
statistics for 17 countries, including
in part northern ones as well. @9

talities were associated with medium
size and small vessels under 24m/
80ft due to capsizing and founder-

250 === === e
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Sources:

1. Alaska: CDC/NIOSH/DSR/Alaska Field Station: AOISS database for numerators (n = 17,400
FTE fishers)

2. United States: US Coast Guard data (Spitzer: Fishing Vessel Casualty Task Force Report
1999). For 1994: n/a

3. Canada: ILO Statictical Yearbook 1998 (fishing inlcudes the whole sector as defined by ISIC
3). Data N/A for 1994-98.

4. Iceland: Icelandic Marine Accident Investigation Committee and Maritime Administration for
numerators; Statistics Iceland and

the Icelandic Maritime Administration for denominators (full time and part time fishers)

5. Denmark: Institute of Maritime Medicine and the Danish Maritime Administration for rates
including Greenland and the Faroe Islands (full-time and part time fishers).

6. Sweden: The Swedish Maritime Administration (numerators and denominators).

7. Norway: MARINTEK/SINTEF — The Norwegian Marine Technology Research Institute,
Division of Fisheries and Aquaculture, Trondheim, Norway for numerators and Statistics
Norway for full-time and part-time fishermen.

United Kingdom: UK Dept. of Transport, Marine Accident Investigation Board (MAIB) for
numerators and MAFF (registered total fishermen). For 1998: n/a

9. Ireland: Health and Safety Authority for numerators; Central Statistics Office for the number
of total fishermen

10. Russia: Kaliningrad State Technical University, Fisheries Safety Research Project
(separate data N/A for 1994-98)

Graph 1. Occupational fatality rates in the fishing industry
Pwuc. 1. lhgekc npon3BoaCcTBEHHON CMEPTHOCTMN B
NPOMBILLAIEHHOM PbI6ONOBCTBE

by man-over-board events according
to various casualty sources 28222419
from the analysed countries. (Table 2)
4. Eighty percent of vessel-related fa- 6. Some fishing technologies, especial-
ly crabbing, lobster fishing, are the
most dangerous types of fishing, re-
sponsible for about 18% ©% to 40% @

Our ability to make meaningful interna-
tional comparison of occupational inju-
ry statistics is limited, because of the dif-
ferences in national guidelines, registra-
tion and surveillance standards, in the
ways countries collect information, the
use of definitions, the coding practice,

26 |- == === m e e

average yearly rate/ 100,000 workers

Sources:

Alaska: State of Alaska Epid. Bulletin N8/1999, USA: CFOI 1994

Canada: Human Resources Development, Canada, Labor Branch, OS&H and Fire Prevention
Division, Occup. Inj. Stats. 2000

Iceland: ILO Statistical Yearbook 1998 (occup. injuries and fatalities) and Statistical Yearbook of
Iceland 1999 (labor force); 1998:n/a

Denmark: Danish National Occupational Injury Registry + various sources for the number of
labor force. 1998: n/a

Sweden: ILO Statistical Yearbook of 1998 for 1994-96; The Swedish Natinal Board of Occupa-
tional Safety and Health for 1997-98

Norway: Statistical Yearbook of Norway 1997 - 1998 - 1999 (industrial fatalities and employed
persons)

United Kingdom: UK Health and Safety Commission & Executive: Revitalising Health & Safety,
Consultation Document, July 1999

Ireland: Health and Safety Authority, Annual reports 1997-99 (fatalities); Central Statistical Of-
fice, Labor Force Survey 199

Russia: Ministry of Labor and Social Development, Dept. of Occupational Safety and Health,
Annual Report 1999

Graph 2. Occupational fatality rates in selected countries
vs. the US and Alaska

Puc. 2. CpaBHeHME MHOEKCOB MPON3BOACTBEHHOMN
CMEpPTHOCTX B MPOMBILLIIEHHOM PbI6GONOBCTBE
nccnenoBaHHbIX CTpaH B CONMOCTaBIeHUU C AnfAckon n
CLA
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Lives lost due to total fishing vessel losses by nature of casualty and
vessel length in 17 fishing countries, 1994-97
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Source: International Maritime Organization, London, UK: Casualty Statistics and Investigations FSI/7/6/2 Jan 1999
Source includes 6 countries with fishing grounds at northern seas, such as Canada, Denmark, Iceland, Norway, Sweden,
United Kingdom, but no separate breakdown available for these countries by primary nature of casualties.

Other countries: Brazil, Cuba, Germany, France, Hong Kong, Morocco, Netherlands, Slovenia, Spain, Poland, Vanuatu

Graph 3. Risk factors in fishing

Puc. 3. ®akTopbl pucka B pbi6ONOBCTBE: MO BEPTMKANN — YACNO CMEePTENbHbIX
cny4aes, MO rOPU3OHTaNM — NMPUYNHBI aBapuii CyaoB (3aTonneHune-
OMnpoKMAbIBaHMe-nocagka Ha Menb-noXap-CToNKHOBEHWe-60opToBaHme-
HEBbIACHEHHbIE), MO MONepeYyHon ocu — AnuHa cynos (bonee 24 m — 12-24 m —
MeHee 12 M). YuTeHbl cTaTucTM4eckme gaHHole no 17 ctpaHam 3a 1994-97 rr.

and many other factors. The number of
reported fatalities varies from country to
country depending on the size of the pop-
ulation and the work force involved in
fishing. This study attempted to recon-
cile numerator data derived from differ-
ent sources, because more often country
statistics on the number of fishing deaths
included not only fishing operations and
technologies, but also other activities
with regard to the entire industry as de-
fined in the sector definition as a whole.
Some sources included even traffic and
leisure time accidents in fishermen’s in-
jury statistics. Denominator definitions
may also differ within one country: Alas-
ka uses full-time equivalent number of
fishers to express the rates. Overall US
estimates on the number of fishermen are
based on annual average estimates of to-
tal number of workers employed in fish-
ing occupations; Sweden provided data
for fishermen as they are registered by
the Swedish Fishermen’s Federation,
Norway describes full-time and part-time
fishermen in statistical yearbooks, Icelan-
dic data may include both full-time and
part-time fishers, Denmark showed full-
time and part-time workers, also full-time
equivalent indicator for fishers in the
1990s was found. Different approaches
by countries in identifying and catego-
rizing occupations in the fishing indus-
try should influence the final rate results,
thus comparison and conclusions should
be interpreted cautiously. Similar meth-

odological problems in investigating data
on traumatic injuries were found in oth-
er international studies on comparability
of general injury statistics as well, which
demonstrates the different experience by
countries, and the problem of quality and
reliability of international statistics. %

Developing fishing vessel
safety programmes
By the 1990s, many major fishing coun-

tries established their basic regulations
for fishing safety. Different government

agencies and organizations were assigned
to take the primary lead for fishing ves-
sel safety. Fishermen’s associations also
started to focus on safety and health is-
sues associated with their work. Despite
these increasing efforts in prevention, the
fishermen’s job still represents one of the
most dangerous occupations. In recent
years interagency actions were activated
in response to major casualties and in-
creased fatalities in different countries
(e.g. the US Coast Guard Fishing Vessel
Casualty Task Force of 1999 ¢4, the UK
Safe Fishing Campaign 1998 ¢, devel-
opment of a joint casualty database (the
Nordic Dama) by Iceland and Scandina-
vian countries; operating the United Na-
tions University Fisheries Training Cent-
er in Iceland, focusing on fishermen’s
safety education and coordinating mini-
mum inter-Nordic requirements for safety
training ©9, introducing compulsory ba-
sic safety training for fishermen associ-
ated to license certification in Norway ©7,
monitoring the fishing industry by differ-
ent government bodies and providing
special occupational safety courses, fol-
lowed by yearly examinations in Russia
29, On the international level, the ILO
Sectoral Activities Program is one of the
most important stakeholders for facilitat-
ing fishing industry safety in close col-
laboration with the IMO, FAO, and
WHO, who issue different codes and
guidelines for the industry. @ Table 3
gives a brief summary of the most im-
portant steps and activities by countries.
(Table 3)

Table 1. Number of fatal occupational injuries among commercial fishermen in

Alaska and by country, 1994-98

Tabnuua 1. Konm4ecTBO HeCHaCTHbIX Clly4aeB CO CMePTErbHbIM UCXOA0M Cpeau
pbI6aKOB-NPOMbICITIOBUKOB ANACKU U CeBepHbIX cTpaH B 1994-98 r.r.

« United
Year Alaska USA | Canada | Iceland Denmark Norway Sweden Kingdom Ireland
1994 13 75 32 3 19 14 26 1
1995 19 64 17 1 9 7 19 19
1996 25 83 17 9 8 10 4* 20 8
1997 4 62 16 2 8 15 3 29 5
1998 13 73 18 1 7 15 6 26 6
Total 74 357 100 16 51 61 13 120 39
Al ask_a E;?qngz?;;\ Selsnstie';al . Swedish Marine
source: OCC‘I"’.E‘“W"' CUS | Boarg, Cod"es”"” hg’a."t!sh MARINTEK  Mariime ~ Accident Hgafm: &
ource: s "IJ‘TITY Goasd Marine G ence& A a:'; ime ISINTEF Administra  Investigation A ﬁje yt
urveillance uar Occurence roup ¢ uthority tion Board uthority
System Statistics University
of Iceland

Note: * Denmark data include the Faroes and Greenland

** 4 cases occurred between 1994-96; no separate data per year available
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Table 2. Leading causes and circumstances of fishing fatalities in selected countries in the 1990s
Ta6m/|ua 2.0CcHOBHble NPUYUHDbI N obcToATenbCcTBA CMepTesibHbIX Clly4aeB B pbl60ﬂ0BCTBe B 90-e rogbl B

pAane nccnegoBaHHbIX CTpaH

By nature of casualty: (% as a proportion of all vessel-related and non-vessel related causes)
prnnbl CJIy4aeB — CBA3aHHbIC C aBapHusIMU CYJJOB U HE CBA3aHHbBIEC C aBpUAMHU, IIPDOLEHTHAas JOJIA I'PYIIIbI
BBIYHCJIECHA II0O OTHOILIEHUK K O6H[€My YHUCIy HECYACTHBIX CIy4aeB CO CMEPTE/IbHbIM HCXOQOM

USA ICELAND IRELAND DENMARK NORWAY
CIOTA Wcnanpus Wpnanpus Janus Hopserus
Leading vessel- 49% 25% 33% 40% 26%
related cause capsize/sink foundering capsize capsize capsize
ITprnunnb! 3aromieHue OmnpoxkuasiBa 3aromieHue 3aTomnneHne 3aromieHue
aBapuu HUE
Cy/10B
Man-over board 25% 33% 20% 30% 27%
ITagenue 3a 6opt
Source: USCG, Icelandic Marit. Health & Safety Inst. Marit. Norw.Marin.Technol.
Wcrounuk; 1994-98 Adm. 1996-98 Authority 1994-98  Medicine 1990-98 Research Inst.

Table 3. Developing fishing vessel safety
Tabnvua3. MNoBbiweHne 6e30MacHOCTU NPOMBILIEHHOMO Pbi6ONOBCTBA

Country

Canada

Denmark,
Islands,
Greenland

Iceland

Ireland

Norway
Directorate,

Russia

Sweden

United
Kingdom

USA

Major agencies

Canadian Coast Guard
Transport Canada Marine
Canada Shipping Act;
Safety Branch;

Workers” Comp. Board

Danish Maritime Authority;
Fishing Safety Councils;
Maritime Authority of the
Faroes; Greenland Fisheries
Licence Control (GFLC)

Icelandic Maritime
Administration; National
Lifesaving Association;
Ministry & Directorate
of Fisheries

Health and Safety Authority;
Department of the Marine

Norwegian Maritime
advanced safety course for fishers
Tromso Maritime School

Federal Inspectorate of
Labor; Fishing Fleet Academy

Swedish Maritime
Administration; National

Board of Fisheries

Maritime and Coast
Guard Agency; Sea Fisheries
Inspectorate; MAIB

US Coast Guard

1990-97

Preventive programs, activities

Coordination for safety, annual marine emergency workshops for fishers,
Officeof Boating Safety;safetycheck list for small vessels, etc. Regulations:
Canada Labor Code, Marine OS&H Regulations; Fishing Vessel Inspection
Regulations, etc.

Activities for implementation of the Danish Safety at Sea Act and its Techni- Faroe

cal Regulations for protection of the crew and working environment, safety
courses at fishing schools, etc.

Vessel stability projects, Weather and sea state information system; vessel
renewal programs, Inter-Nordic fishing vessel safety education program.
Regulations: Ship Survey Act of 1993; Icelandic Maritime Administration
Act 1996, etc.

Fishing vessel safety survey in the 1990s; recommendations for new
comprehensive safety regulations and requirements for fishing safety,
e.g. mandatory EPIRBs, Programs for improving safety culture, etc

Control of seaworthiness, certification for skippers, mandatory basic and

Monitoring safety & health in fishing; safety course during vocational
training; regular safety instructions for the crew

Implementation of the Swedish Maritime Code, registration, licensing,
safety training; maintains national (“SOS”) and international (Nordic Dama)
casualty data system, etc.

Safe Fishing Campaign 1998; Developing Code of Safe Practice for smaller
vessels; other joint initiatives with the Fishing Industry Safety Group

Fishing vessel safety task force of 1999; PTP - Prevention Through People
(human factor); Commercial Fishing Industry Vessel Safety Act of 1988
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Conclusions

Results from this international compar-
ison of northern countries and regions
confirm that fishing-related workplace
death is a major occupational safety and
health problem in many northern nations.
There are similar causes and circum-
stances responsible for fishermen’s oc-
cupational traumatic injuries in each
country, but close comparison is not al-
ways possible because categories may
be different for each countries (ie. cap-
size vs. foundering vs. sinking). Results,
however, may indicate the major prob-
lem area and should be useful in estab-
lishing safety priorities. Industry-orient-
ed inter-agency safety programmes can de-
crease fishing fatalities (e.g. Alaska ©®,
Norway ¢”). Both national and interna-
tional fishing safety data require more
coordination and improvement in each
country. Also there is a need for more
international collaboration, detailed data
exchange and further in-depth studies to
better understand etiology, determinants
and prevention of fishing injuries and to
learn more from each other’s safety ex-
perience.

Acknowledgments

This work was performed while the au-
thor held a National Research Council -
CDC/NIOSH/DSR/AFS Research Asso-
ciateship. The author thanks Dr. George
Conway, Chief of NIOSH Safety Re-
search, Alaska Field Station and Jennif-
er Lincoln, Occupational Safety &
Health Specialist at the NIOSH Alaska
Field Station for professional advise and
supervision during research. All contri-
butions from collaborators in foreign
countries are appreciated very much.

Peter P. Abraham M.D., M.P.H
National Research Council Research
Fellow (1998-2000)
CDC/NIOSH/Division of Safety
Research, Alaska Field Station,
4230 University Dr. #310,
Anchorage, Alaska 99508

Tel: +1-907-271-2382

Fax: +1-907-271-2390

E-mail: peter.abraham@usa.net
Tel: +1-604-594-4108

28

—_

N

W

W

[=)}

~

oo

NeJ

References

. Commercial fishing fatalities -Alaska, 1991—

92; Morbidity and Mortality Weekly Report,
May 1993, Vol 42, Nol8.

. Lincoln JM, Conway GA. Preventing commer-

cial fishing deaths in Alaska. Occup Environ
Med 1999;56: 691-5.

. Schnitzer PG, et al. Occupational injury deaths

in Alaska’s fishing industry, 1980 through
1988. Am J Public Health 1993 May;83(5):
685-8.

. Kennedy RD, Lincoln JM. Epidemiology of

fatal injury in the U.S. commercial fishing
industry. In Safety and Health in Agriculture,
Forestry, and Fisheries, by Langley RL et. al
1997, ch 34.

. NIOSH: Commercial fishing in Alaska, Risk

factors and prevention strategies, NIOSH
Current Intelligence Bulletin 58, Sep 1997.

. Preventing drownings of commercial fishermen,

NIOSH Alert April 1994.

. Hasselback P, et al. Risk for commercial fish-

ing deaths in Canadian Atlantic provinces. Br
J Ind Med 1990 Jul;47(7):498-501.

. Rafnsson V, et al. Fatal accidents among Ice-

landic seamen: 1966—86. Br J Ind Med 1992
Oct;49(10):694-9.

. Reilly MS. Mortality from occupational acci-

dents to United Kingdom fishermen 1961—
80. Br J Ind Med 1985 Dec;42(12):806—-14.

. Hopper, D. Safety engineering and equipment
for vessels under 20m: results of trials on two
vessels — Mandalia and Silverline; Sea Fish
Industry Authority, UK, p278-289.

. Torner et al. Analysis of serious occupational
accidents in Swedish fishery. Safety Science
21;1995;93—-111.

12. Jensen OC, et al. Occupational injuries among

Danish fishermen. Bull Inst Marit Trop Med
Gdynia 1996;47(14):118.

. Aasjord H. Occupational safety in fishery.
FTFI-nytt, 6 June, Institute for Fishery Tech-
nology Research, Trondheim, Norway, 1980.

14. NIOSH/DSR/AFS — Alaska Occupational In-

jury Surveillance System data.

. USCG Fishing Vessel Task Force Casualty
Analysis —Highlights, 16721/15 November
1999, www. uscg.mil/d11/msosf/dprtmnts/
fishboat/9498casfollowrpt.doc.

16. Transportation Safety Board Canada, Marine

Occurrence Statistics, Annual Report 1998.

17. IMO/Intersessional Correspondence Group on

Fishing Vessel Safety, Casualty data for
Iceland, 1996-98 www. sigling.is/imo/
imofishing.htm.

18. Danish Maritime Authority, Fishing vessel

casualty statistics report 1998.

19. Asjord H. Registration and statistics of acci-

dents in the Norwegian fishing fleet, e-mail
consultation paper, Febr. 2000, The Norwe-
gian Marine Technology Research Institute
(MARINTEK/SINTEF) in Trondheim, Nor-
way.

20. Summary of reported marine casualties and

21.

incidents and accidents to persons — Swedish
merchant and fishing vessels 1997 and 1998.
The Swedish Maritime Administration, Ma-
rine Casualty Investigation Staff, Norkopping,
Sweden.

UK Department of Transport, Marine Acci-
dent Investigation Branch (MAIB) Annual
Reports 1996-1998.

22. Health and Safety Authority, Ireland, Annual

23.

Reports 1994-98.
ILO Statistical Yearbook 1998, Occupational

Barents Newsletter on Occup Health and Safety 2001;4:23-28

24.

25.

26.

27.

28.

29.

30.

3

—

32.

33.

34.

35.

36.

37.

38.

Fatalities in the Fishing Industry, Canada.
F/V Casualty Statistics database of the Insti-
tute of Maritime Medicine and the Danish
Maritime Administration, Denmark, 1990—
98.

ILO Report for the discussion at the Tripartite
Meeting on safety and health in the fishing
industry; ILO Geneva 1999.

IMO casualty statistics and investigations:
Collection and analysis of casualty statistics
of fishing vessels and fishermen; FSI 7/6/2,
Jan 29, 1999.

IMO/Intersessional Correspondence Group on
Fishing Vessel Safety, Casualty data for
Canada, 1993-98 www. sigling.is/imo/
imofishing.htm.

Icelandic Marine Accident Investigation Com-
mittee, fishing vessel casualty data 1993-98
(www. sigling.is/skipamal.html) and Icelan-
dic Maritime Administration report to the
ISCG, 1996-98.

Analysis of Fishing Vessel Casualties 1994-
98; Office of Investigation and Analysis,
Marine Safety and Environmental Protection
Directorate, USCG HQ, October 1999.

F/V SAR Statistics, Search and Rescue Branch
of The Canadian Coast Guard, 1990-98.

. Swedish Maritime Administration, Nordic

Marine Casualty Reports for 1995 “The Nor-
dic Dama”.

Summary of the meeting of the Commercial
Fishing Industry Vessel Advisory Committee
(CFIVAC) 1996, Seattle, Washington www.u
scg.mil/hq/g-m/advisory/cfivac/
min0496.htm.

Proceedings of the International Collabo-
rative Effort (ICE) on Injury Statistics,
CDC National Center for Health Statis-
tics, First Symposium of the ICE, May
1994.

Spitzer J. Dying to fish — Living to fish, Fish-
ing Vessel Casualty Task Force Report 1999;
by US Coast Guard (www .uscg.mil/hq/g-m/
moa/docs/fishing.htm).

The UK Maritime and Coast Guard Agency:
Annual report and accounts 1998-99, (www.
mcagency.org.uk/annualreport).

Pettursdotir G. The University of Iceland, Fish-
eries Research Institute, Reykjavik, e-mail
consultation, June 1999.

Aasjord H. SINTEF/MARINTEK — The Nor-
wegian Marine Technology Research Insti-
tute, Trondheim, Norway, e-mail consultation,
March 2000.

Conway, et al. Alaska’s Model Program for
Surveillance and Prevention of Occupational
Injury Deaths; Public Health Reports, Nov/
Dec 1999;114;550-8.



CpaBHUTENbHbIW aHaNu3 TpaBmMaTu3ma
cpeau paboTHUKOB PbIOONOBHbIX
NMPOMbICSIOB CeBepHbIX CTPaH U

BBeneHune

ITpoMBICIIOBBI JIOB PHIOBI IPEACTABISIET
co0ol1 cTapednil ¥ OflUH U3 BaXKHEHIITNX
XO3SICTBEHHBIX CEKTOPOB B TEX CTPaHaXx,
9KOHOMUKA KOTOPBIX 0a3zupyeTcs Ha
CEBEPHOM PbIOOJIOBCTBE, HO BMECTE C TEM
C 9THM BHJ[OM AESTEIbHOCTH CBSI3aH
MIOBBIIICHHBIN PUCK Il 6€30IacCHOCTH U
3J0POBbs BCEX, KTO B HErO BOBJICYEH.
WHpukaTOphl 3TOr0 pUcKa ObLIH BbISIB-
JeHbl U IPOaHaJIU3UPOBAHBI B psifie
GoJlee paHHUX pa0boOT Ha npuMepe AJISICKI
7 ceBepHBIX cTpaH [3-13]. MHAekc mpous-
BOJICTBEHHOU CMEPTHOCTH Ha pbIGO-
JIOBHBIX IIPOMBICTIaX AJISICKU BCETA ObLI
OTHOCHUTEJIbHO BBICOKHMM BCIEJCTBUE
OGBICTPOIl CMEHBI NMOTOAHBIX YCIOBUII,
YAAJIEHHOCTH U M30JINPOBAaHHOCTH IIPO-
MBICJIOBBIX 30H U YrOfiuil, a Takxke u3-3a
MHOKEeCTBa APYrUX OOCTOSITEeNILCTB. B
HanOoJiee paHHUX ucciaegoBaHusix 1980—
84 . cpeiHeroj0BOM HHIEKC CMEPTHOCTH
cpenu pbI6aKOB AJISICKU OLIEHUBAJICS KaK
414,6 HecyacTHBIX CIy4aeB CO CMep-
TenbHbIM ucxonoM Ha 100 000 pabGo-
Taromux [3]. B pe3yabrare yKecToueHus
npaBUid  BeleHUs paboOT U MexX-
BEJJOMCTBEHHOI'O COTpPYJHHYECTBA B
cepe obGecneueHus 6e30IMaCHOCTU Ha
PBIOHBIX IPOMBICIIAX YKa3aHHbBIN MHJEKC
3HAYUTEIbHO HOHU3MUIICS, OyCTUBIINCH B
1991-1992 rr. 1o 200 [1], 2 8 1991-1998 k.
1o 116 cmeprenbHbIX ciaydaes Ha 100 000
paboraromux B ropg [2]. B apyrux ce-
BEPHBIX CTpaHaX ObLI TakKe BBISBIEH
BBICOKHI YPOBEHb TPaBMaTU3Ma CO CMEP-
TeJIbHBIM UCXOJJOM B PbIOOIIPOMBICIIOBOM
cektope (Hopgserusi, 1961-75 : 150 [13];
IIserms, 1975-86: 110 [11]; Tanust, 1989—
96 : 140 [12]; Ucnaupus, 1966-86 : 89 Ha
100 000 paGoraromux B rop [8]). Ham
MIPOEKT ObLI C(POKYCHPOBAH HA CPAaBHU-
TEJIbHOM aHalli3e MOJOXEHUs Jel C
obecredeHreM IPOU3BOJICTBEHHON 6e3-
OIAaCHOCTU M OXPAHOU 370POBBS PbI-
0akoB, ciaoxusmemcsa B 90-e roasl B
CTpaHaX, 95KOHOMUKM KOTOPBIX OIH-
paloTcsd Ha ceBepHOe PLIGOJIOBCTBO !

PEerMoHoB

Mutep M. Abpaxam

Kanapa, Janus, ®apepckue ocTtposa,
I'pennannusa, Ucnananguga, Upnanpus,
Hopserus, lIsenust, Poccust, AHrnus n
CLIA.

MeTonabl

B pamkax mpoekTa O6blnu cOOpaHBI,
006001IeHbI, COTIOCTABIEHBI U TPOaHa-
JIN3UPOBaHbl CTATUCTUYECKUE JaHHbIE U3
pasnuYHBIX (HAMOHAJBHBIX M MHTEP-
HaI[IOHAJIbHBIX, MECTHBIX AJISICKUHCKUX U
o0leaMepUKAaHCKUX) UCTOYHUKOB 00
aBapusiX pbIGONPOMBICIOBBIX CY/IOB U O
CBSI3aHHOM C pbIOOJIOBCTBOM IpPOM3-
BOJICTBEHHBIM TPaBMaTU3MOM M CMEpPT-
HocThi0o B 90-e ropasl. Ilpu ananuse
HCIOJIB30BANINCh pa3JIMyHbIe IMOKa-
3aTeNd, TaKue KakK 4acToTa M MHAEKC
CMEPTHOCTH, IPUYMHBI U 0OCTOSITEILCTBA
ruben Jofiel, XapaKTep 1 MPEANOChUIKA
aBapuWIHOCTH Cyf0B. [laHHbBIE IO AJsicKe
ObIIIM 3aMMCTBOBAHBI M3 AJSICKHHCKON
CHCTEMBI pacclileflOBaHusl HECUYACTHBIX
cayuaeB Ha mpousBojcTee (AOISS),
MOAJleP>KUBAEMOH CIENMAIbHBIM MOJ-
pa3felieHneM HAIMOHAIBHON CIYKOBI
oxpanbl Tpyaa (NIOSH) - Ornenom
n3y4deHus: mpobiiem 6e3omacHocTH AJrsic-
KWHCKOW TOJIeBOW cTaHiuu. JocTyn K
aHAJOTHIHON WH(OPMAIUK B APYTUX
cTpaHax OBl B HEKOTOPOW CTENEeHHU
orpannyeH. CTaTucTHYEKHE JJaHHBIE,
OTYETHl ¥ CBOAKM OBLIN MOJYYEHBI U3
CIIEeYIOIIX NHOCTPAHHbIX OpraHU3aIHil:
OTpaen MOWCKOBO-CIIacaTeNbHBIX paboT
Kanapnckoit 6eperoBoit oxpaHbl; Y-
paBiieHne TPAHCIOPTHOHW 6e30MacHOCTH
Kanaperi; Micnanpckoe YnpasineHue Mopc-
KOro cyfoxopicTBa; OTnes paccieoBaHus
MPOWNCIIECTBU Ha Mope AHIINU
(MAIB), YnpaBnenue 3qpaBOOXpaHEHHS
Wpnanpuu, YnpaBiieHHuS MOPCKOTO
cygoxopcrBa HJanuu u llIBenyun, a Takxke
UCcIeOBaTeIbCKUE HHCTUTYThI, 3aHUMAa-
omuecss npobieMaMu 6€30MacCHOCTH
pei6osoBcTBa B CkaupuHaBuu (CuH-
tep\Mapunrek B Hopserun) u Poccun

(KanmHIHTpagCcKUl TOCyapCTBEHHBIN
YHEBEPCUTET). YPOBEHb CMEPTHOCTH
cpefu pbl0aKkoB ompepensics aubo 1no
AOCTYIHBIM O(UIUANBHBIM OTYETAM,
100 BBIYHUCISIICS Ha OCHOBE [aHHBIX,
3aperucTpupoBaHHbIX pbibakamu. Ha-
CKOJIBKO 3TO OBLIO BO3MOXHO IO JOC-
TYIHBIM JAHHBIM, OCYLLIECTBIISLIICS aHAJIU3
00CTOSITEILCTB U IPUYMH TPaBMaTH3Ma
u rubenn priOakoB. B pomonHeHune Ko
BCEMY 3TOMY ObLIM U3y4YEHbl MaTEpHAIIbI
no obecrneyeHuo 6€300aCHOCTH Pbl-
GOIPOMBICIOBBIX CYHOB, NOJIULEHCKHE
CBOJIKH U COOTBETCTBYIOIUE IIpaBUIIa U
UHCTPYKIMHU, YTOObI MOXKHO OBLIO Olie-
HUTb CIIOCOOHOCTH U FOTOBHOCTb pa3-
JIMYHBIX CTPAH K OCYLIECTBIIEHUIO IIPO-
(punakTUYECKUX MEPONPUSITUHA IS
CHIDKEHUS TPaBMaTH3Ma U CMEPTHOCTU B
IIPOMBIIIIEHHOM PbIOOJIOBCTBE.

Pesynbtathl

JlokyMeHTanus o0 BONMPOCAM OXpPaHBI

Tpyfa B pbIOGHON MPOMBIMIICHHOCTH 1

yJeTa TpaBMaTH3Ma 1 CMEPTHOCTH CPeln

PBIOAKOB OTIIMYAETCSI OT CTPaHBI K CTpa-

He. OCHOBHBIE Pe3ybTaThl €€ N3yUeHHUS

MOHO CYMMHPOBATh CIEAYIOMIM 00-

pasom.

1. HecMoTpst Ha pa3nuune NCTOYHUKOB
WH(POPMAIIHN O YaCTOTe THOENH pPbI-
6akoB [14-22], Bce HAIMOHAJBHBIC U
WHTEpHAIMOHAJbHbIE JJaHHbIE CBU-
HeTeJbCTBYIOT O TOM, UTO PBIOO-
JIOBCTBO B OOJIBIIMHCTBE CTPaH SIBJI-
sIeTCsl OTHUM U3 HamboJjiee OMACHBIX
BHUOB MPOM3BOJACTBEHHON NS TEINb-
woctu (Taoum. 1).

2. B cTpaHax, 9KOHOMHKHN KOTOPBIX
ONMPAIOTCS HA CeBEpHOE PHIOOIIOB-
CTBO, MHJIEKC IPOU3BOJCTBEHHOTO
TpaBMaTH3Ma CO CMEPTEIBHBIM HCXO-
TIOM, MCUHCIeHHBIN 3a mepuop 1994-
98 rr, BapeupyeT oT 41 cirygas Ha 100
000 pa6oTaromux B rof [23] mo 192 [24]
(puc. 1). Bonee MOJOBUHBI U3 3THX
CTpaH B [aHHBIN MEePHON MMENH WH-
IeKC CMEPTHOCTH BBIIIE CPEeTHEMHU-
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poBoro, kotopslii mo oneHke MOT
6b11 paBeH 80 [25]. B teuenune 90-x
TOJIOB BO BCeX OOCIEOBaHHBIX CTpa-
HaX HHAEKC CMEPTHOCTH B PBIOO-
JIOBCTBE NMOCTOSIHHO OBLI BBIIIE, YEM
YCpEeHEHHBIN MHAEKC MPOM3BONCT-
BEHHOHN CMEPTHOCTH B NMPOMBIIIIEH-
HOCTH B 1iesioM (puc. 2).

3. CormacHO MeXAyHApOAHOW CTAaTHC-
TuKe Katactpod mo 17 crpaHawm,
BKJIIOYAsl YaCTh CEBEPHBIX, 3aTOILIe-
HHe, ONPOKUAbIBaHAE W MOCajKa Ha
MeJb CyJOB ObLIN Tpems Hamboiee
pacnpocTpaHeHHBIMU (aKTOpaMu
pHCKa, KOTOpPbIe IPUBOYIIN K THOSIH
pbi6GakoB [26].

4. 80% cMmepTenbHBIX CIydaeB, CBSI3aH-
HBIX C aBapUSIMH CYAOB, IPUXOJSITCS HA
MaJIOMEpHBIE Cyfa MINHOIO MeHee 24
M (80 ¢dyTOB), 3aTOHYBIINE WK OII-
pokunytsie [26] (puc. 3). ITo-Bu-
IIIMOMY, BO BCEX CTpaHax BEPOSITHOCTh
HECYaCTHBIX CIIYIaeB CO CMEPTEILHBIM
MCXOfjaM Ha MaJIOMEPHBIX Cyax 6oiee
BbIcOKa. Kak moka3zai Hamr aHanms, Ha
cynax meHee 24 M mpowuzonuio 80%
HeCYaCTHBIX CITyIaeB CO CMEPTEINLHBIM
MCXOJIOM Cpefin OpPUTAHCKUX PHIGAKOB
B 1992-97 rr. [21], 80% B Kanane B
1993-98 rr. [27], 50% B Wcnauanu B
1993-98 rr. [28].

5. Cratuctuka Katactpod B obcie-
JIOBaHHBIX CTpaHAaX SICHO MMOKAa3bIBAET,
YTO CMEPTHOCTH B CBSI3M C aBapHsIMA
CYJIOB, IOMIHAPYET CPEAH BCEX BUIOB
IPON3BOACTBEHHON CMEPTHOCTH, TIPH-
YyeM BO MHOTHX CTpaHax OHa COcC-
TaBJSET OKOJIO NMOJOBHHBI HIIH He-
CKOJIBKO OoJiee OT 4Ymcia BceX He-
CYACTHBIX CIy4aeB CO CMEPTEIbHBIM
MCXOfOM. B rpymme HecdacTHBIX CIy-
YyaeB, CBSI3aHHBIX C aBapHsSIMHU CYHOB,
npeo6aagaonieil MpuInHON rubenn
ppI06aKOB OGBIYHO SIBISIETCSI OIPO-
KUJbIBaHNE MPOMBICIOBEIX CyNOB. B
TpyIIle CMEPTENbHBIX CIIydyaeB, He
CBSI3aHHBIX C aBapHSIMH CYAOB, IO
JMaHHBIM M3 Pa3IMYHBIX NCTOYHHKOB
[29, 28, 22, 24, 19] Bo Bcex obGcie-
NOBAHHBIX CTpaHaX IpeobiajgaeT
nasienne 3a 6opt (Tabmu.2).

6. HekoTopble BUABI MPOMBIILICHHBIX
TEXHOJOTHH , B YACTHOCTH JIOBJIS
KpaGoB W oMapoB, 06JIagalOT MO-
BBIIIIEHHON ONACHOCTHIO M Ha HHUX
MPUXOAMTCS, IO Pa3HbIM OLEHKaM, OT
18 [30] mo 40% [2] cMepTenbHBIX
cllyyaeB Ha MOPCKHX IPOMBICTIAX.

7 YTomeHme, copee BCEro B COUCTaHUA
C THIOTEPMHUEN, SIBISIETCS] PE3KO TIpe-
o6namaromieil TpUINHON TuGeNn phbI-
6akoB (k mpuMepy, 91% B Kanane [27],
88% na Amsicke [2], 78% B Upnauaun
(22]).

8. CymiecTBeHHOE BIINMSIHUE HA aBapwHil-
HOCTH W TpPaBMaTU3M HMeEET Yelo-
Beueckuil pakTop (B crpanax Cesep-

Horo Coro3a ero Bkiag ~46% [31],a B
CHIA ~80% [32]).

9. Paznnuust B cUCTEMax yJeTa U KJIacCH-
(pukanuy aBapuil ¥ HECUYACTHBIX CITY-
YaeB B ONpPEJCNICHHON Mepe OrpaHu-
YHBAIOT BO3MOKHOCTH JJIsSI CPABHU-
TENBHOrO aHalln3a JlaHHbIX U3 pas-
JIMYHBIX CTPaH.

O6cyxaeHne pesynbTaToB

B coBpeMeHHBIX YCIOBUSIX Hallll BO3-
MOZKHOCTHU BBINNIOJITHUTH HAa MEXKIAYHa-
POHOM YpOBHE IIOJIHOBECHBIH CpaBHU-
TELHBIA aHAlN3 CTATUCTHYECKUX naH-
HBIX IO IMPOU3BOJACTBECHHOMY TpaBMa-
TH3MY OTPaHWYEHBI M3-32 Pa3JUYUi B
Ha].[PIOHaJII;HOﬁ IMOJIUTUKE, B MpaBUJIax
pacciiefloBaHusl U perucTpaniy HecyacT-
HBIX clly4aeB Ha IPOM3BOJCTBE, B pas-
JIMYUU c1oco60B cOopa U HAKOIIEHUs
uHpopManuu, B TEPMHUHOJOIUH U
KJaccuukanuy, u T.1, 1 T.. Konudyectso
3apETUCTPUPOBAHHBIX CMEPTEIBHBIX
cllydaeB BapbUpPYyeT OT CTPaHbl K CTpaHe
B 3aBHCUMOCTH OT YUCJIEHHOCTH €€ Hace-
JIEHUSI U TPYAOBBIX PECYPCOB, BOBJIE-
YEeHHBIX B PBIOHBII IpoMbIcel. B pamMkax
BBINIOJIHEHHOT O MpoeKTa Oblila mpef-
NpUHSTA MONBITKA COrIacoBaTh HU(-
POBBIC MaHHBIC, MOJYUYCHHBIC U3 pas3-
JINYHBIX UCTOYHUKOB, IIOTOMY YTO T'OCy-
TapCTBCHHasA CTaTUCTUKA CMEPTHOCTH B
PpbIOOIPOMBICIIOBOM CEKTOpE 3a4acTyio
BKJIIOYAJIa HE TOJBKO T€ Ciydau, 4TO
CBA3aHbI C JItelCTBI/ISIMI/I " TEXHOJIOTUAMU
PBIOHO JIOBJIM B IPSIMOM CMBICIIE CIIOBA,
HO NMPUCOBOKYIIJIAJIa K HUM BCE HE-
CYacTHbIE Cllyyal B OTPAaCid B IIEJIOM,
CBs3aHHBIE COBCEM C IPYruMu BUAaAMU
AesiITeNbHOCTH. B HEKOTpBIX cilydasix B
CTaTUCTUYICCKUE NaHHBIC 11O TPaBMaTU3My
PppIOAKOB BKIIIOYANNCH 1asKe TOPOKHBIE
IIPOUCHICCTBUS UJIA HECYACTHBIC Cllydau
C HUMH Ha OTJBbIXC. HOJIXOJI K CTaTUCTHUKEC
MO2KET OTJIUYATHCA HE TOJIBKO B Pa3HbIX
CTpaHax, HO ! BHYTPH OfHOM CcTpaHsbl. Tak,
Ha AJsicKe IIPpU BBIYUCICHUU YOEIJIBHBIX
KO3 (PHUIUEHTOB UCHONb3YyEeTCA yC-
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JIOBHAsl YUCIEHHOCTh PHIOAKOB, IKBH-
BaJICHTHAsI YICICHHOCTH paboTaoOINX B
MOJTHYIO CMEHY B TeUeHHE PacueTHOrO
nepuopa, rorga kak B CIIIA B nemxom
OIleHKa YHMCIEHHOCTH PHIOAKOB OCHO-
BhIBAaeTCS HA CPEHETONOBON oO6Ien
YUCIEHHOCTH pabovnX, 3aHATBIX B PbI-
G6ankux npodeccusx; B llIBenun vnc-
JIEHHOCTDH PHIOAKOB MPUHATO CINUTATH II0
KOJIMYECTBY 3apErHCTPUPOBAHHBIX WiIe-
HoB lIBenckoit Penepanuu Pri6akos;
Hopsernsi yka3bIBaeT B CTATUCTUYECKAX
€XXETOTHUKAX KOJUYECTBO 3aHSTHIX B
PBIGHOM OTpPAcCIH MOCTOSIHHO W CE30H-
HUKOB; VcinaHackasi CTaTHCTHKA MOXKET
BKJIIOYATH KaK TeX, TaK U APYyrux; [Tanus
NpPHUBOJMIIA paHee pa3fielIbHbIC NaHHbIE
O MOCTOSIHHBIX U BPEMEHHBIX paboT-
HUKAaX, HO B Marepuanax 3a 90-e rogsl
OBLTM BCTPEYECHBI M pacyeTHbIE MOKa-
3aTejId YHCIEHHOCTHU, 9KBUBAJIEHTHOI
3aHATBHIM MOJHBIA cpoK. HecoBnageHme
HOMEHKJIaTypbl npodeccuii B ppi6o-
NPOMBICIOBBIX OTPACIAX pa3IAIHBIX
CTpaH MOXET MOBJUATH B KOHETHOM
ATOre Ha pacyeT COOTBETCTBYIOIINX
WHIEKCOB, MO3TOMY CpaBHEHHE JJAHHBIX
IO pa3HbIM CTPaHAM W WHTENPETAIHIO
pe3yIbTaTOB CIEAyeT IPOU3BOAUTH
JTOCTaTOYHO OCTOPOKHO. CXOHBIE METO-
TOJIOTHYECKNE NMPOOIEeMbl ¢ HEOJHO-
PONHOCTBIO HAHHBIX IO TPAaBMATHU3MY
OBLTM BBISIBICHBI M TPH BHITIOJTHEHUN
MEXKIyHapOMHBIX HCCIENOBAHHHA MO
COIOCTAaBUMOCTH CTATUCTHKH HECYACT-
HBIX cllydaeB. Bce 3TO meMOHCTpHpYeT,
YTO Kaxjasi CTpaHa MAET CBOWM IIyTEM,
YTO MOPOKAAET MPOOIeMy KayecTBa U
TOCTOBEPHOCTH MHTEpPHAIMOHAIbHBIX
CTaTHCTHYECKHUX JaHHBIX [33].

npOFpaMMbl noBbIilWeHnA
6e3onacHocTun
pr6OI'IpOMbICJ'IOBbIX cynoos
Ha ncxopme 90-x 6G0NBIIMHCTBO BEAYIIUX

PbIOOJIOBHBIX CTPaH NPUHSIIU €JUHbIE
6a30Bble MpaBuiIa 6€300aCHOCTH PbIOO-



J0BCTBa. PYKOBOJCTBO MEpONPUATHSIMA
1o obecneyeHuIo 06e30MacHOCTH PbIOO-
IIPOMBICIIOBBIX CYJIOB OBITIO BO3JIOKEHO
Ha pa3lInuHbIe FOCYIapCTBEHHBIE yUpeXk-
NeHHus W OpTaHW3anuu. ACCONHMAIHH
PBIGAKOB TaKKe CTATH YHCISATH OOJIbIIe
BHUMaHHs HpobieMaM 6e30MacHOCTH
TpyAa W OXpaHBl 3JOPOBBS B CBOEH
oTpacnu. HecMOTpst Ha 3TOT BCIIECK
npoUIAKTUIECKUX MEP, phIOALKUI
TPYJ BCe eIlle OCTAeTCs OHIM U3 CaMbIX
PHCKOBaHHBIX U ONACHBIX. B mocnenHue
TOf(bI B OTBET HA KPYIHbIC KaTacTPO(bI
Ha MOpE U BO3POCIIYIO B CBSI3U C 3THM
CMEpPTHOCTh B psifie CTpaH OBbLIO aKTH-
BU3UPOBAHO IpPOBEJCHHE MeEXBe-
JTOMCTBEHHBIX MEPONPUITHI (OpraHu3a-
nust B 1999 r. B cocraBe Beperosoi
oxpanbl CHIA cnenumanbHbIX Mojpas-
JEJICHWI 110 CHACCHUIO aBapUITHBIX PBIOO-
IIPOMBICIIOBBIX CYAOB [34]; mpoBeeHue B
1998 r. kamnanuy no 6e30nacHOMy pb160-
JOBCTBY B AHIIHN [35]; co3panue eguHOM
0a3nl maHHbIX Mcnanguu u CkaHgu-
HaBCKHX CTPaH IO aBapusM Ha Mope;
opraHm3anus B VclnaHAWM y4eGHOTO
nenTpa OOH pnsa peibakos, HalleJIeH-
HOTO Ha O0yYeHHE pbIGAKOB METOfaM
obecreueHnst 6€30MaCHOCTH H KOOPHH-
Hupyomero B pamkax Coro3a CeBepHbIX
CTpaH pa3paboTKy HOPMATUBHBIX Tpe6o-
BaHMI 10 3HAHUIO METOOB GE30MaCHOTO
BeneHus: pa6ot [36]; BBemenue Hop-
BEeTHE! JOMOIHUTEIBHBIX TpeOOBaHH
10 MPAaKTHYECKOMY OBJIQJICHUIO METO-
namu obecredeHHss 6€30MACHOCTH HpPH
MOJIyYeHUN JINIECHINOHHBIX CepTU(DH-
kaToB [37]; opraumsanus B Poccum
Haj30pa 3a PbIGOIPOMBICIOBBIMHI Opra-
HHU3AaUWSIMH CO CTOPOHBI Pa3lIMYHBIX
TOCYAapCTBEHHBIX CTPYKTYp U BBEJICHHE
CIEIWaTBbHOTO OOyYEeHNS MO TeXHUKE
6e30IacCHOCTH U OXpaHe TPyAa C exe-
romgHoll mpoBepkon 3Hauuit [25]). Ha
MEXKIyHapOJTHOM YPOBHE OJHIM U3 BaXK-
HEeWIINX MEXaHN3MOB IOBBIIICHHUS 6e3-
OINACHOCTH PBIGOJTIOBCTBA ciyskuT IIpor-
paMma oTpacieBbIX mAeficTBUU Mex-
nyHapopgHoli Opranusanuu Tpyna
(MOT), ocymecTBisieMast B TECHOH KOO-
nepanuu ¢ MexpyHapogHoit Mopckoit
Opranmanueir (MMO), Oprann3anuei
OOH no BonpocaMm NpoOROBOJIBLCTBHS U
cenbckoro xossiictea (PAO), Beemup-
Hoil OpraHm3anueil 3gpaBoXpaHeHUs
(BO3), xoTopble H3RAIOT pa3INIHBIC
KOJIEKChI H PYKOBOJICTBA IS IPOMBIII-
nenHoctu [25]. B tabGaune 3 KpaTko
CYMMHpPOBaHbI HamboJIee BaskKHbIE IIaru
7 [eHCTBUS, MPEAINPHUHATHIC Pa3HBIMH
CTpaHaMH.

BbiBOAbI

Pe3ynbTaThl BBINOIHEHHOIO CPaBHU-
TeJILHOI'O aHaJIM3a TPEHJ0B TPaBMaTU3Ma
B PHIOOIPOMBICIIOBBIX CEKTOPaX CeBep-
HBIX CTpaH U PETHOHOB MOATBEPXKAAIOT,
YTO PUCK CMEpPTU Ha pabouyeM MecTe
SIBJISIETCsI TJIaBHOM NPOOGJIEMOH B OXpaHe
TpyAa pbpIOaKoOB y OOJBIIMHCTBA Ce-
BEpHbIX HapojloB. Bo Bcex cTpaHax ecTh
cXofHble (paKTOPbl U OOCTOSTENBCTBA,
obycnapinuBalonye NpodeccuoHaNbHbIN
TpaBMaTU3M pbI6AaKOB, OfjHaKO Gojee
fleTalbHOE CpaBHEHHE HE BCErJla BO3-
MOXHO, IOTOMY YTO KOHKDETHbIE IIPH-
YUHBI HECUACTHBIX CIy4aeB B pa3HbIX
CTpaHaX MOLYT HECKOJIbKO pa3iIndaThCst
(HampuMep, 3aTOINICHHE MIH OIPO-
KHJ[bIBAHHE WU IIOCAJIKA HA MEJIb CY/IOB).
B nenom xe mo pesyiabTaTaM HcCle-
NOBAaHUH MOKHO JJOCTATOYHO YETKO
OKOHTYPHUTH TIIaBHYIO NIPOOGIEMHYIO
006y1acTh, 4TO OyAeT cIOCOOCTBOBATH
BbIOOPY NPUOPUTETOB B chepe obec-
neuyeHus 0e30MaCHOCTH PbIOOIOBCTBA.
OpueHTHpOBaHHbIE Ha IPOMBIILIEH-
HOCTb MEXBEJOMCTBEHHbIE IIPOrPAMMBI
MEpONpUSITUIl IO IOBBIIIEHUIO Oe3-
OIIACHOCTU MOTYT IIOHU3UTb YPOBEHb
IPOU3BOACTBEHHO CMEPTHOCTH B Pbl-
60J10BCcTBEe (IIPUMEPOM MOTYT CIYKUTh
Ausicka [38], Hopeerus [37]). Bo Bcex
CTpaHaX HEOOXOUMO CKOOPJUHUPOBATh
U YyIy4IIUTh OOpallleHue ¢ Haluo-
HaJIbHBIMHU M MHTEPHALMOHAIbHBIMU
MaTepuajaMy IO 6€30MacCHOCTH pbI6O-
noBcTBa. I KOHEUHO Xe, moTpedyeTcs
6ojee MIUPOKOE MEXKAYHAPOJHOE CO-
TpyJHUYECTBO, O0jee IOJNHbIH 0OMEH
NaHHBIMU U JallbHellllee yriyGiaeHue
ucciaefoBaHU KaK AJs TOTO, YTOOBI
Jy4llle HOHSITh 9TUOJOTHUIO, ONpee-
srolue (hakKTOpbl X BO3MOXKHBIE METOMIbI
IpeJoTBpallleHNs] HeCUACTHBIX CIIydaeB
Ha pPHIOGHOM IIPOMBICIIE, TaK U YTOOBI
y3HaTh GOJblIe OT BCEX U KaXJOro O
HO3UTHBHOM OIIbITE OoOecrnedeHus 6e3-
OIIaCHOCTU PbIGAKOB.

BnarogapHocTu

OTOT NMpOeKT Oblila BHINOJIHEH B TOT
nepuof, Korga aprop padoran B Hanmo-
HanbHOM HMccnegoBarensckom CoseTte.
ABtop 6marogapen Hp-y Ixopaxy
Kongeto, pykosoputento Otpena nsyye-
Husl Ipo6seM 6e3onacHocTu AJISICKUHC-
KO# moJieBou cranmmu HanmonainbHOI
cyXkO0bI OXpaHbl Tpyaa, u [xxenudep
JINHKOJIBH, CIlelMalUuCcTy IO OXpaHe
Tpyja 3TOH K€ CTaHLUM, 3a Ipodeccuo-
HaJIbHbIE COBETHI M PYKOBOJSIINE yKa-
3aHUS B XOfie BBINOJHEHHUS HPOEKTA.
Bkuag 3apy06eskHBIX MapTHEPOB ObLI
NPHUHAT aBTOPOM C TIAyOOKOW HpHU3-
HaTeJIbHOCTHIO.

JIutepaTypa (cM. aHIVIMACKYIO BEepCHIO Ha
c. 28).
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Occupational safety and
Industrial safety

n a large industrial enterprise, the

issues of occupational safety of

the workers and industrial safety
of the enterprise are handled separately.
On the federal level, these problems fall
within the competence of various depart-
ments and are regulated by different leg-
islative units. In the Russian federal sys-
tem, the Ministry of Labour is concerned
with labour protection (accidents in the
work site), the Federal Mining and In-
dustrial Control deals with failures (with-
in the limits of the enterprise), and the
Ministry of Civil Defence and Emergen-
cies focuses on emergencies (major ac-
cidents). This is a long-standing practice.
However, it can be questioned whether
it is quite correct? Obviously, the same
worker can be injured in an accident with-
in the limits of a work site, or as a result
of major industrial accident which has
arisen (at the same enterprise) outside his/
her own workplace, shop, department.
With reference to the former literature
[1-12], this article offers an approach
allowing us to consider the specified la-
bour safety components within the frame-
work of a unified conception.

Basic definitions

The science of danger [13] is rather
young, roughly developing field of
knowledge, in which the unified, gener-
ally accepted, terminology has not yet
been established despite a large number
of the publications. Under these condi-
tions, it would be very important to es-
tablish a consecutive, non-contradictory
system of concepts, which would cover
all stages of safety system creation and
could be applied in all these stages. We
could also take the basic definitions from
the federal laws and other acts. Howev-
er, these definitions “work poorly”. They
are verbose, similar to each other, and
... not clear! Therefore, in practice, func-
tional simplified definitions — short and

S.Yu.Yakovlev, Russia

approximately appropriate for canons —
are entered. The following are the defi-
nitions, basically agreed with [14, 15],
accepted in the references [1-12] and in
the present article.

Danger (hazard) is a property of
something (somebody) to damage (harm)
somebody (something). Thus danger is a
qualitative concept. When speaking

about danger, it is necessary to specify
both danger source and target of danger.
Only in this case, the concept has a con-
crete sense.

Emergency, failure, accident are
displays, realizations of the danger.

Risk is a quantitative measure of
danger. The risk can be permissible (ac-
ceptable) and prohibitive (unacceptable).

— property of something (somebody)
to damage (harm) somebody (something)
OnacHocTh - CBOMCTBO 4€ro(Koro)-iuoo NpuYuHiATh KoMy (4emy)-1n6o

yuepd
Source of danger Object under influence
Hcrounuk onmacHOCTH Damage OOBEKT BO3ACHCTBHS
Ymep6

Realizations of dangers
IPOSIBJIEHUS ONIACHOCTEN

Probability (potential danger)or
frequency (displayed danger)

Permissible (acceptable)
HomycTumblIil (pUEMIIEMBbIi)

Risk — quantitative measure of danger
Puck - KonHYecTBeHHAas Mepa ONacHOCTH

Damage
BeposTHOCTh (MOTEHNMANBHAS < o
Ymep6
ONACHOCTH) MM 9aCTOTA .
(MpOsIBJIEHHAs ONACHOCTH) Risk
Puck

Prohibitive (unacceptable)
Hepnonyctumblil (HempreMIiIeMblil)

Levels of safety
YpoBHE Ge30macHOCTH

Safety — absence of prohibitive risk
Be3onacnocts — OTCYTCTBHE HEOMYCTHMOrO PHCKa

Risk-indicators
Economical factors
Social factors
Puck-nokaszarenu
DKoHOMHYECKUE (PAKTOPDI
Coumanbable (PaKTOPBI

Safety control (management) — choosing an adequate level of safety in a certain situation
Yupagienue 6e30nacHOCTBIO — BBIOOpP afeKBaTHOTO CHTYalUH
YpOBHSI 6€30IaCHOCTH

Fig. 1. Semantics of concepts “danger” — “safety”

Puc. 1. CemaHTKa noHATUI
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Safety is an absence of prohibitive
risk. There are safety levels determined
by risk-indicators, economic and social
factors.

Safety control (management) is a
choice of a level of safety, adequate in a
certain situation.

Fig. 1 presents a hierarchical se-
mantic scheme corresponding to the giv-
en system of definitions.

Structure of dangers of the
enterprise

Let’s consider next the following basic
levels of management hierarchy: enter-
prise, division (shop, department), work
site. There are higher levels: city (area),
region (subject of federation), federation.
On each of these levels, the problem of
safety management has its specificity
(normative basis, structure of safety man-
agement, space - time frameworks). It
should be noticed that the safety estima-
tion of any level is not reduced to safety
estimation of lower levels. In particular,
the safety of an enterprise (production
unit) does not follow from safety of its
work sites.

The dangers, according to the nor-
mative documents, are classified by their
source, significance of consequences,
character of damage, etc. Each kind of
emergency (failure, accident), risk, safe-
ty, as a general rule, corresponds to the
same kind of danger. The industrial (tech-
nogenic) safety is a basic area of research
in the present work, the natural, social,
economic spheres are only mentioned.

The emergencies (failures, acci-
dents) can be initiated by technogenic,
natural and social factors (and also their
combinations) and can cause damage to
technosphere, nature, and man. It forces
us to analyse not only a dangerous enter-
prise, but also the natural and social en-
vironment, in a word, industrial — natu-
ral — social system. Such a sequence of
definitions in the name of the system is
not casual. In fact, the large industrial
enterprises were first formed as industri-
al entities, and only later the natural and
social factors were taken into considera-
tion. Natural-social environment of the
industrial object has spatial borders de-
termined by possible (dangerous) influ-
ence of the industrial object. Structural-
ly environment consists of the following
elements: the population constantly (re-
siding) or temporarily (job, public plac-
es) taking place in the given territory;

actually natural environment (ground,
water, air resources, plants, animals);
material objects created by man (build-
ings, facilities, transport). The industrial
object is also tied up with a certain dis-
trict. From this object, we shall isolate
dangerous objects (production units, stor-
age, other sources of potential dangers),
personnel, material and natural-social
environment. In Fig. 2, the elements that
are important to safety in the system “in-
dustrial object - environment” are high-
lighted.

Technogenic, natural, social dan-
ger components are analysed. On the lev-
el of the enterprise, divisions, workplac-
es the main sources and objects of possi-
ble influence (“targets” [16], “receivers”
of various kind of dangers are elicited.
The links between sources and objects
are described, the analysis of dangers and
risks is done. In order to characterize the
structure of potential dangers, the table
(matrix) “sources of dangers versus ob-
jects of influence of dangers” is taken into
consideration. The elements of the table
(called hereinafter by squares) can be, de-
pending on the purposes of research
(management), analysed further, and gen-
erally, in turn, form also tables (Fig. 3).
Each square of the table varies in the na-
ture of interaction (elements of pairs
“source - object”) and in risk-parameters.
The failure of an object or in a produc-
tion within the structure of the enter-

Technosphere \ Personnel” corresponds
to occupational safety of workers. De-
pending on the level of hierarchy under
study, it is possible to consider the per-
sonnel of the enterprise as a whole, per-
sonnel of a division, a group of work-
places, or a separate workplace. All iden-
tified dangers of various geneses will be
specified in the row appropriate to the
level.

On this basis, the mathematical
model of complex safety of the enterprise
is formed.

Mathematical description of
dangers

To describe quantitatively a danger
source with respect to an object (of a pair
“source of danger - object under the in-
fluence”, i.e. of a certain square of the
table), we shall take into consideration a
random variable — a possible damage X
from failures (accidents) for any period
of time, for example, for one year. (We
shall put aside, for time being, the ques-
tion of the dimension and the one about
the factors influencing the distribution
of'a variable X). This variable can be dis-
crete and continuous. For example, in a
discrete version a series of distribution
the settling characteristic of X is:

prise encompasses some set of
squares of the table. The degree A
of detail depends on a hierar- Lithosphere f(//‘
chical level of safety man- Turocpepa )
agement. This is the way Eemporary Atmosphere J{;}
the hierarchical relational PEMCHHOE ATMocepa %
structure describing / &  Constant Hydrosphere  p
safety of the enterprise /&  BpemenHoe Tuppociepa %
is constructed. The [& Biosphere =/
PPN (@) . . Buocdepa o)
table row “Objects [ @ Industrial object B
under the influence \ L Dangerous objects and production units %_
g Personnel and population )
. = Undangerous objects and production units o)
Fig. 2. Elements % Natural resources and elements of systems (%
|mp0rtant_ for safety | o MpombiwneHHbI 06beKT EB'
elements in the o OnacHble 06'bKTbI U IPOU3BOJICTBA <
o Ilepconan u HaceneHue T

system “Industrial
object -
environment”
Sources of
Technogenic Natural
Social Combined
Puc. 2. BaxHble onsa
6e3onacHoCTH
3M1IEMEHTbl CUCTEMbI
“NPOMBILWNEHHbIA 0OBEKT
- OKpy>atowana cpepa”

Housing

HeomnacHble 06'b€KTHI 1 TPOU3BOJCTBA
TIpuponHbIie pecypebl 1
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N\

Objects of economic activity {SQ

OOBEKTHI XO3IMCTBEHHON ,\OQ’
MEATENLHOCTH Ob
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Infrastructure
Mudpacrpykrypa
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Sources of dangers Technogenic Natural Social Combined
L (S TexHnorennsie ITpuponnsie | Conmanbable | CMmelIaHHbIe
OO6BEKTHI omnacHocrteit | Explosion and Chemical Hydraulic
BO3JICHCTBUS danger of fire dangers
Objects under the influen B aema P o hathme | rexnitote
Technosphere 82’: ;LSTM
Texnocdepa Personnel
ITepconan
Population
Hacenenue
Nature
ITpupopa
Lithosphere
Natural Jlrocdepa
systems Atmosphere
IMpuponssie ATtMocgepa
CUCTEMbI Hydrosphere
Tugpocepa
Biosphere
Buocdepa
Population
Hacenenue
Sociosphere Housing
Conmocdepa 2Kuoit onp
Mcrounnkn Hcrounuku
Objects Sources Objects Sources
OO6BEKTHI OG6BeKThI
Hcrounnku TIcTouHNKH
Objects Source: Objects Source:
OO6BeKTHI OOBEKTBI

Fig. 3. Structure of safety as an object of management
Puc. 3. CTpykTypa 6e3onacHOCTV Kak 06beKTa ynpaBneHns

X X, X, X, X,

2 5 P, p, p,

where x, x, X,, ..., x — possible values of
a random variable X, and it is accepted,
thatx,=0and x,<x <x,<...<x;p .,
D> D, ---» P, - probabilities of indicated
values, ie. p,=PX=1x), ..,
p,=PX=x),andp,*p,+p,+..+p,
=1

Thus the value x, corresponds to
the maximal failure, the value x, corre-
sponds to absence of failures, and events
X=x, X=x,..,X=x_ form a full
group. As a rule for really dangerous ob-
jects smaller probability corresponds to
greater damage, i.e. the expression

p,>Pp,> ... > p, holds true.

It is possible to use the numerical
characteristics of distribution as indica-
tors of danger (for the given square). The
consideration of damage X as a random
function of co-ordinates and time X =
X(x, y, z, ) is a natural generalization. It
allows us to carry out the analysis of dan-
gers for spatial and dynamic systems,
which, as a rule, are real natural-indus-
trial systems. The opportunity to mathe-
matically express the numerous risk-pa-
rameters, used in practice (e.g. number
of injured persons, material damage,
measures of impact zone, etc.), describ-
ing various kinds of dangers and various
level systems, in the uniform terms of the
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appropriate random damage functions is
another important theoretical advantage
of such generalisation.

Further, this solves the problem of
development of a common indicator for
a group of table squares (pairs). It results
in constructing a unified mathematical
description of safety for the whole of the
subject domain (Fig. 4).

Safety control

On the basis of the described model, the
safety assessment of each table square is
carried out. As a result, each square has
to be “painted” in green (safe state), yel-
low (threat) or red (danger). (Fig. 3). Red




Danger — property of something (somebody) to damage somebody (something)
OnacHOCTh - CBOHCTBO 4ero(Koro)-1uéo NpHINHATH KoMy(4eMy)-1H0o ymepo

Danger displaying process: Unified quantitative measure of danger:
X-random variable of possible damage from failures

(accidents) for fixed time unit

Source of danger Object under

W CTOYHNK influence Enunas Koan4yecTBeHHasi Mepa ONacHOCTH:
—_— — - o
ONACHOCTH Yiep6 OﬁT:eKT X - ciyyaiiHasi BeJIMYMHA BO 3MOXKHOIO yiepoa
BOSJICUCTBUSL OT aBapuil 3a (pUKCUPOBAHHBIIA NEPUOJ BPEMEHNI
Scenario 0 Scenario 1 Scenario i Scenario n
(absence of  (minimal (failure i) (maximal
failures) failure) failure)
Cuenapuit 0 Cuenapwmii 1 CueHnapwuii i CueHapuii n
(oTcyTcTBHe (MHHUMAIbHAS (aBapust i)  (MakcHMalbHas
aBapun) aBapusi) aBapmsi)
X | X, | X, | | X | | X | Distribution series Psiji pacipefieneHus
L n ] o o
- random variable X CIIy4allHO BENTMYHUHBI X
p po pl pi o pn (discrete version) (IMCKpETHBIN BapHaHT)

Indicators of danger:
Iloka3aTenun omacHocTH:

1. Expectation of X: M(X) =Zy‘: XD, M(X) =Tx f(x)dx , M(X) =J?OX dF(x)
i=0 —00 —o0

1. MatemaTnueckoe oxunanune X:

2. Damage probability is below the given value: % >

2. BeposiTHocTh yiep6a Hwke 3anannoro: P (X <X)=F(X)= > x.p;, P(X <X) =.[ f(x)dx, P(X<X) =-[ dF(x)

X< X

3. Damage probability is not below the given value: P (X *x ~)=1-P (X< x ~)=1-F (x ~).
3. BeposTHOCTh yiiep0a He HUXKeE 3a[JaHHOTO:

4. Using the risk matrix:
4. Vcionp30BaHMe MAaTPHUIBI TPUEMIIEMOCTH PHUCKOB:

Expected Oxupgaemast Damage Yirepo

frequency (1/year) wacrora (1/ropm) Catastrophic Critical Uncritical =~ Small
Karactpod. Kpurnueckuit Hexpurny. Maibii

Frequently >1

Yacto

Probably 1-1072

BepositHo

Possibly 10%-10+

BosmoxHo

Rarely 104-10-¢

Penko

Practically improbably <10

[IpakTuyeckn HEBEPOATHO

5. Moments of distribution of random variable X: v, = M(X k), B, = M[(X-M(X)) A.
5. MOMEHTBI pachpefielieHust CIyJ4alHOl BeJW4YnHbl X:

Fig. 4. The unified mathematical description of safety of a typical natural-industrial system
Puc. 4. YHucuumpoBaHHoe maTtemaTtmyeckoe onucaHne 6e30nacHOCTV TMNOBOW NPUPOAHO-MPOMBILLIIEHHOW CUCTEMbI
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(and yellow) squares require making de-
cisions. For this purpose, a beforehand
prepared list of feasible measures with
their cost and efficiency is given out. The
opportunity of playing-out of various
designs (scenarios) of the situation de-
velopment is provided. That is the gen-
eral scheme.

The complete industrial safety con-
trol system of a large enterprise is a com-
plex hierarchical system including a sub-
system of danger monitoring, heteroge-
neous databases and knowledge bases,
models of dangerous situations develop-
ment and decision making tables. This
system is constructed on the basis of GIT,
it can (completely or partially) operate
as expert. It is clear, that such system
should be created stage by stage, in view
of available backlog and of financial op-
portunities. The interface (or the gradual
replacement) with existing enterprise
computer-aided and organizational sys-
tems, bearing a relationship to the indus-
trial — ecological safety, should be pro-
vided.

Discussion

First, the concept of damage should be
formalised. This is one of the key con-
cepts for the theory construction. Dam-
age is understood as a quantitative char-
acteristic of condition aggravation (loss,
harm) of an object (social, technical, nat-
ural) under influence of the affect fac-
tors of a failure (emergency, accident).
Thus, a “thermometer” (scale, ruler) of
conditions is necessary for each object.

Secondly, the description of rare
events. How to describe the events, which
have never occurred (but, theoretically,
can take place) and which are extremely
improbable? Is the theory of probabili-
ties applicable here in principle or is
something else necessary?

Thirdly, a universal unit of meas-
urement for dangers is needed. On the
level of even a small enterprise, it is nec-
essary to deal with a heterogeneous com-
plex of potential dangers and to manage
it somehow. So this problem has also an
especially practical aspect. Is the crea-
tion of such a unit possible in principle?
What it will be related to: energy, econo-
my, or something else?

Numerous subject-oriented meth-
ods and models (techniques) reflecting
physico-chemical laws of danger displays

have been accumulated. These tech-
niques allow us to calculate fields of the
affecting factors for heterogeneous ob-
jects: chemicals, explosives, fire danger,
hydraulic engineering objects etc. The
problem lies in verification of these mod-
els, in determination of their accuracy and
the area of applicability, as well as in their
generalization and unification (as far as
it is possible).

The various methods of identifica-
tion of dangers and estimation of their
frequencies are applied. Where is the
guarantee, that all or, at any rate, the
greatest dangers are revealed? What is
the reliability (even relative) of quanti-
tative assessments?

Fourthly, problems of the safety
management need to be solved. How to
control a heterogeneous complex of dan-
gers, when there is no general theory (and
possibly will not be)? How much money
and time is it expedient to spend on the
research and safety measures — on the
scales of a country, a branch, a region, a
city forming enterprise, a shop?

Finally remains the problem of the
research framework. To what extent is it
possible to take into account those nu-
merous social, natural, economic factors
accompanying any research in industrial
safety and how that should be done?

These questions have theoretical
and applied importance in the field of
technogenic-natural safety. Some of them
can seem rhetorical but, in the opinion
of the author, it is necessary to discuss
them. The purpose of such discussions is
to reveal and to define the most impor-
tant and urgent problems.
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be3onacHOCTb Tpyaa u
npombiwfieHHaAa 6e30nacHOCTb

acCMOTpUM KpyIHOE

IPOMBIIIJIEHHOE IpeAIpUsiTHE.

Bonpocs! 6e3omacHocT TpyAa
paGOTHUKOB U IMPOMBIILIEHHOH 6e3-
ONIACHOCTU NPEANPUSITHUS pEeLIAITCs
pasaenbHo. CylecTBYeT OTHeNl OXpaHbl
Tpy[ia U TEXHUKU Oe30I1aCHOCTH, CIyK6a
NIPOMBIIIIEHHO-9KOJIOITYE€CKOTO KOHT-
pousi, oTfea IpakAaHCKOUd 0OOpOHbI U
ype3BbIUailHBIX cuTyanui. Ha depne-
pajJbHOM YpOBHE 3TH 3ajlaul TakxXe
BXOJST B KOMIETEHIUIO Pa3IUYHBIX
BEJOMCTB U PEryJlUpPYIOTCS pa3HbIMU
3aKOHOflaTeIbHbIMU GioKaMu. OxpaHOi
TpyAa (HeCYaCTHBIMH CIydYasMH B pa-
6ouel 30He) 3aHUMaeTcss MUHTpyna
Poccun, aBapusiMu (B Ipefeiax mpep-
npusitust) — Tocroprexnansop Poccun,
Ype3BBIYAMHBIMA CUTyalusIMu (Kpym-
HbIME aBapusimi) — MU C Poccnn. TakoBa
MHOTOJIETHsIS TpaKTrKa. OJJHAKO BIIOJIHE
11 3TO NpaBuibHO? Benb ofuH u TOT Ke
pabOTHHK MOXET MOCTpajaTh U B pe-
3yJbTaTe HECUACTHOTO cillydasl B Ipe-
menax paboueil 30HbI, U B pe3yibTaTe
KPYIHOH IIPOMBIIIIEHHO! aBapuH, BO3-
HUKIIEH (Ha 3TOM 3Ke MpeqmpHusTHH)
Jalleko 3a IpefiejlaMu pabouyero Mecra,
yudacTka, 1exa. B craTee mpepiaraercs
NIOAXOI, TO3BOJISIOIINUI, HA OCHOBE NIPEX-
Hux pabot [1-12], paccMOTpeTh yKa-
3aHHBIE COCTaBJIsIOIIME OE€30MaCHOCTU
TpyZla B paMKaX eJUHOH KOHIIECTIHUH.

OcHoBHble onpeaenexHuna

Hayka 06 omacHoctsx [13] — oTHO-
CUTENIBHO MoOJojasi, OypHO pa3BHUBa-
fomiasicss o6acTh 3HAHMUH, B KOTOPOH,
HECMOTpsl Ha 0O0JIbLIOE YKUCIO MyOsH-
Kaluil, ele He CIIOXKUIOCh €JUHOU
OOLIENPUHATON TEPMUHONOIHK. B aTHX
yCIOBUSAX OYEHb BaXKHA IOCIEAOBAa-
TeJbHAas HENPOTHUBOPEYHUBas CUCTEMa
MOHSATHH, OXBAThIBAIOIASl BCE 3TAIlbI
CO3[laHUs cCUCTeM O€30IacCHOCTH U pea-
Iu3yeMasl B XOJl€ BBINOJHEHUS 3THUX
aTanoB. MoOXHO ObLIO O6bI IPUBECTH
OCHOBHbBIE olpefielieHus: u3 degepaib-
HBIX 3aKOHOB U UHBIX aKTOB. OIHAKO 3TH
ompepeneHus “mioxo paboraior” OHHU
MHOT'OCJIOBHBI, IIOXOXH JIPYT Ha Jpyra, u

. HenoHsATHBI! [ToaTOMy Ha IpaKTHKE

C.IO. Akosnes, Poccua

BBOJSITCSl paboune, YIpOIeHHbIe OIpe-
leJieHns] — KOPOTKUE W IPUMEPHO COOT-
BeTCTByMOIIne KaHoHaM. [IpuBeneM om-
pernesieHns, B OCHOBHOM COTJIacyIOIecs
¢ [14, 15], npunsiteie B [1-12] u Hac-
TosImeN paGoTe.

OnacHOCTb - 3TO CBOHCTBO 4E€To
(koro)-nmubo MPUUYUHATH KOMY (UeMy)-
nubo ymep6 (Bpen). Takum oGpazom,
ONaCHOCTD - MOHSITHE KaueCTBEHHOE.
ToBops 06 omacHOCcTH, HEOOXOAUMO
YKa3bIBaTh KaK UCTOYHUK, TaK U OOBEKT
BO3/IeNCTBUST onacHOCTH. TOIBKO B 9TOM
ciydae HaHHOE NMOHSTHE MMeeT KOH-
KPETHBI CMBICI.

UpesBbIvaiiHasi CHTYaIysl, aBapus,
HECUYACTHBIN CIly4Yall - 3TO MPOSBIEHUS,
peanu3anuy ONacHOCTH.

Puck - KonmuecTBeHHAsT Mepa
omacHOCTH. Puck mMoxeT OBITH fomyc-
TAMBIH (IPUEMIIEMBIN) U HEOMYCTUMBIN
(HempueMIIeMblii ).

Be3onacHOCTh - OTCyTCTBHE He-
NONyCTHMOTO pHUCKa. BrIgensioTcs
VPOBHH 0€30MacCHOCTH, ONpefiessieMble
PHUCK-TIOKa3aTeNsIMA, 9KOHOMUYECKIMHA
U COIMATBHBIME (PaKTOPaAMI.

YnpaBinenue 0€30MaCHOCTBHIO -
BBIGOP af[eKBATHOTO CHUTYaluNl YPOBHS
6e30MacHOCTH.

Ha puc. 1 npepcraBiena uepap-
XHYecKasi CeMaHTHIEeCKasi CXeMa, COOT-
BETCTBYIOIIasi IPUBECHHON CHCTEMe
ompefeeHH.

CTpykTypa onacHocTeu
npeanpuATUA

Bypgem paccmarpuBaTh cleayionue
OCHOBHbLIE YPOBHU ME€PAPXUU YIIPABJICHUS:
HpenpusTie, noApasiesicHue (y4acTok,
1ex), pabodyee MecTO. BhIlecTosSIMMI
YPOBHSIMU SIBIISIFOTCSI: TOpOf (paiion),
peruoHn (cyOobekT emepanun), defe-
panusi. Ha kKaxxpgoMm u3 3THX ypOBHel
npo6ieMa ynpaBieHuss 6€30IMacHOCTBHIO
MUMeeT CBOIO creluuky (HopMaTHBHAs
6a3za, CTpyKTypa ynpasieHus: 6e3omnac-
HOCTBIO, IPOCTPAHCTBEHHO-BPEMEHHbIE
paMKu). 3aMeTHM, YTO OIleHKa Ge3-
ONAaCHOCTU KaKOro-aiubo YpOBHS He
CBOJIUTCS K OIeHKe 0€30MaCHOCTH HILKe-
cTOSINMX ypoOBHe#d. B wyactHOCTH,

6e301MacHOCTh MPEANPHUSITUS, IPOU3-
BOJICTBA HE BBITEKaeT U3 G€30MacCHOCTH
ero pabounmx MecT.

OnacHOCTH, B COOTBETCTBUHU C
HOPMAaTHBHBIMH TOKYMEHTaMH, KJIacCH-
(puOupyOTCS MO UCTOYHHUKY BO3HH-
KHOBEHHS, MaclITabaM HOCIEICTBUN,
xapakrepy ymep6a u T.o. Kaskgomy Buny
OTNaCHOCTH, KaK MPaBWIIO, KOPPECIOH-
AUpyeT OAHOMMEHHBIA BHJ UpPE3BBI-
YaiHOW cUTyaluu (aBapuu, HECYACTHOTO
cinyudast), pucka, 6ezomacHoctu. Oc-
HOBHOHM 00JacCThI0O HUCCIEJOBAaHUN B
HacTOsIIel paboTe SBISIETCS MPOMBIIII-
neHHast (TeXHOTeHHas1) 0e30MacHOCTb,
IIPU 3TOM 3aTParuBalOTCsl MPUPOAHAS,
colanbHasi, 9KOHOMIUIecKasi cepsl.

UpesBpryaiiHble cUTyanuu (aBa-
pUH, HECUACTHBIE CIly4al) MOTYT MHH-
OUUPOBATHCS TEXHOTC€HHBIMH, HIPUPOX-
HBIMHU U COIMANBHBIMH (pakTOpamu (a
TakXe HX COUYETaHUsIMHU), yuepo oT
aBapuil MOXET OBITH MPUUYUHEH TEX-
HOc(epe, mpupope, YeJ0BeKy. ITO 3a-
CTaBIISIET B KauecTBe OOBbEKTa aHAIN3a
BhIOpaTh HE TOJBKO OMAacHOE Mpef-
TIpHSTHE, HO U OKPYKAIOUIYIO IPUPOIHO-
COLMANbHYIO CpEeNy, OAHHM CIOBOM,
MIPOMBIIIIEHHO-TIPUPOXHO-COIIMAIBHY IO
cuctemy. Takast mociaeoBaTelIbHOCTH
OoNpefelIeHnl B Ha3BaHUU CHCTEMBI HE
ciy4aiiHa. [Iesno B TOM, YTO KpYyNHbBIE
NPEeANPUSATHS NCTOPUIECKN HAYNHAIA
¢opMupoBaThCa Hmpexkae BCero Kak
NPOMBIIIEHHBIE 00BEKTHI, C MOAUN-
HEHHBIM 3HaUeHUEM IPUPOAHBIX U CO-
nuaidbpHBIX (pakTopoB. OKpyKaromas
TMIPOMBIIIIEHHBIN 00BEKT TIPUPOTHO-
conuaibHas cpefja UMeeT NMPOCTpaH-
CTBEHHble I'paHUIBI, ONpefesieMble
BO3MOKHBIM (OIMAaCHBIM) BO3JICHCTBUEM
MIPOMBIIIIIEHHOTO 00bekTa. B cocrase
OKpysKaromel cpefbl BhIEISIOTCS: Ha-
CeJIeHHe, OCTOSIHHO (MTPOSKUBAHUE) WMITH
BpeMeHHO (paboTa, OOUIeCTBEHHBIE
MecTa) HaxofsIeecsl Ha JJaHHOH Tep-
pUTOpHH; COOCTBEHHO NMPUPOAHAs cpefa
(3emMenbHBIE, BOTHBIE, BO3AYIIHBIE pe-
CYpCHI, pacTeHHus, )XUBOTHHIE); MaTe-
puanbHble 00 BEKTHI, CO3TAaHHBIE Ue-
JIOBEKOM (3[aHUsI, COOPYKEHHUs, TPaH-
criopT). [TpOMBIIIIIEHHBIN OO'BEKT TaKXKe
nMeeT NMPUBS3KY K MECTHOCTHU. B pamkax
3TOT0 00 beKTa 000COOUM: ONaCHBIE
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00 BeKTHI (IIPOM3BONCTBA, XPAHMUIHIIA,
Apyrue UCTOYHUKHU MOTEHIHANBHBIX
OIIACHOCTE), IIEPCOHA, MaTePUAIBLHYIO
U NpUPOAHO-cOLMalbHYyIO cpeay. Ha
puc. 2 BbIlEIeHbl BaKHbIEe AJsT Oe€3-
OIACHOCTHU 3JIEMEHTBHI CUCTEMBI “IIPO-
MBIIIJIEHHBIN 00BEKT - OKpYyKalolas
cpepa’”

BrimonusieTcs: aHAIU3 TEXHOILEH-
HOJl, IPUPOJHON M COLMANIBHBIX COC-
TaBJIAIONUX OoNacHOCTU. g ypoBHei
IpeANpusThs, IofpasfeleHull, pabodux
MECT BBISIBJISIIOTCSL OCHOBHBIE HCTOYHUKHI
1 06bEKThl BO3MOXKHOTO BO3/EHCTBUS
“mumienn” [16], “npueMHHuKH”) omac-
HOCTel pa3nu4yHoro Bufa. OnuchIBaloTCs
CBA3M MEXY UCTOUHUKAMH U OOBbEK-
TaMU, BBINOJIHSICTCS aHAJIU3 ONACHOCTER
U PUCKOB. JIJIs1 XapaKTEepUCTUKU CTPYK-
TYpbl HPOSIBIEHUS NOTEHIHAIBHBIX
OIIaCHOCTEH BBOJUTCSI B PACCMOTpEHHE
Tabnuna (MaTpuna) “MCTOYHHKH OTac-
HOCTell - 00'beKThl BO3/IEHICTBUS OIac-
HOCTe#” DIeMeHTHl TabiauIbl (Ha3bl-
BaeMbIe B JaJIbHEMIIEeM KIISTKaMI) MOTYT
ObITh, B 3aBUCUMOCTHU OT IleJIel uccie-
RoBaHus (yHpaBJIEHUS), HOJABEPIHYTHI
JajbHENIeMy aHAIN3Y, U TAKXKe, B O0IIEM
cilyyae, IPeJCTaBISIIOT COO0M TabINIbI
(puc. 3). Kaxpas kieTka TabIuIbl OTIIU-
yaeTcs CBOUM XapakKTepOM B3aHMO-
RercTBUS (3IEMEHTOB Hap “MCTOYHUK-
00BEKT”) M CBOUMH PUCK-TIOKA3aTEIISIMH.
ABapusi Ha KaKOM-IN00 O00BbEKTE UIH
NIPOMU3BOJICTBE B COCTaBe HpPEJIpHUSITUS
3aTparuBaeT HEKOTOPYIO COBOKYIHOCTb
KIJIeTOK Tabnuupl. CTeneHb feTaau3alui
3aBUCHT OT YPOBHSI MepapXuH yIpas-
JeHns Oe3omacHoOCThIO. TakuM oGpasom,
CTPOUTCS UepapxuuecKasl pejsiuoHHast
CTPYKTypa, XxapakTepusylomas 6e3-
OIlacHOCTb Npepnpusitust. be3onacHoctu
Tpyfia paGOTHUKOB COOTBETCTBYET CTPO-
kKa Tabnunel “O6GBEKT BO3JEH-
creusi \ Texnocdepa \ Ilepconan’ B 3aBu-
CHMOCTHU OT HCCIIEYyEMOrO YpPOBHS Hep-
apXHu MOXHO paccMaTpUBaTh HEPCOHAI
NpEeANpUsATUS. B L[EJIOM, IIepCOHAN IOA-
pasfelenusi, rpynny pabo4ux MecT UIn
oTAenbHOE pabouee mecTo. B cooT-
BETCTBYIOIIEH YyPOBHIO CTPOKE OyAyT
yKa3aHbl BCe HJEHTH(UIUPOBAHHbIE
OIIACHOCTH Pa3JIMYHOrO IeHe3uUca.

Ha stoit ocHOBe dopmupyeTcs
MaTeMaTuyeckas Mofiellb KOMIIJIEKCHOR
6€30I1aCHOCTH IPEANPUSITHS.

MaTtemaTunyeckoe onucaHue
ornacHocTewn

IJIst KOTMYeCcTBEHHOH XapaKTEePUCTUKA
OMaCHOCTH MCTOYHHUKA II0 OTHOIIEHUIO
K KaKOMy-In0o 00'BbEeKTy (XapaKTepwuc-
TUKH TMapbl “MCTOYHUK OMACHOCTH -
00'BbEKT BO3/IEHCTBUS; T.€. ONIPEIETICHHON
KJIETKH TaGJHIIbI) BBElEM B PacCMOT-
peHue ciaydyafiHyIO BEIHYMHY - BO3-

MOXHBIN yiiep6a X ot aBapuit (He-
CYACTHBIX CJIy4YaeB) 3a KaKOW-JIubO
nepuoJ BpeMeHH, HallpuMep, 3a TOf.
(Ot1noxxuM Ha BpeMsi BOIpPOC O pas-
MEpHOCTH, a TaKXe 0 (paKTOpax, BIH-
SIFOINUX Ha pacrpesesieHne BeTMIIHbI X).
OTa BenmunHA MOKET OBITh TUCKPETHON
1 HempepbIBHOW. B AucKpeTHOM Bapu-
aHTe HCUYepIbIBaIOIeldl XapaKTepuc-
THKON X SIBIseTCS, HApUMep, Psf
pacnpefeneHust:

X X, X, X, X
p P, P, p, p,
rne X,, X, X,, ..., X, - BO3MOXHBIE

3HAYEHUS CIYYalHOW BEIUIUHBI X,
npuyeM IpuHATO, uYTOo X, =0 1
X, <X <X,<..<X}
Py P> Pys ---» P, - BEPOSATHOCTH
yKa3aHHBIX 3HaYeHUI, T.€.
p,= P(X=x,),...,p,= P(X=x), npu
oTOM p,+ p,+ p,+...+p, =1

Takum  oOpasoMm, 3Ha4YeHHE X,
COOTBETCTBYET MaKCHMAalIbHON aBapuH,
3HAa4Y€HUE X, COOTBETCTBYET OTCYTCTBUIO
aBapum, a coOBITHUST X =Xx,,
X =X, ..., X =x, 00pa3yoT MNOJHYIO
rpynny. Kak mpaBmiio, miisi peajlbHBIX
OIACHBIX 0O6'BEKTOB OOIBIIEMY YIIEpOy
COOTBETCTBYET MEHbIIAask BEPOSTHOCTb,
T.e.  CIPaBeJJIMBO COOTHOIIEHHE
p,>p,>...>p,

B kauecTBe mokasaTelen omac-
HOCTH (71l JAaHHOW KJIETKH) BO3MOXKHO
MCHOJb30BaHNE YMCIEHHBIX XapakTe-
pUCTHK pacnpefieieHns. EcrecTBeHHbIM
0000IIeHneM SIBISIETCSI PACCMOTpPEHIE
ymep6a X Kak ciydyaiHOW (PYHKIIAHN
koopnuHaT u BpeMenn: X = X(x, y, z, t).
3TO MO3BOJSET NMPOBOAHUTH aHAIM3
OmacHOCTeH JJIsl MPOCTPAHCTBEHHBIX U
AMHAMHYECKHUX CHCTEM, KaKMMH, KaK
IpaBHJIO, U SIBISIIOTCS peajibHbIe IPH-
POAHO-TIPOMBIIIITIEHHbIE CHCTEeMEI. [Ipy-
roe BaXXHOe TEOPETHUECKOE TOCTOMHCTBO
TaKOTO 00OOIIEHNSI - BO3MOXKHOCTH
MaTeMaTHIeCKN BBIPA3UTh MHOTOYHC-
JIeHHbIE WCIOJb3yeMble Ha MpaKTUKe
pHCK-TIOKa3aTenu (YHCIO MOCTpafaB-
IUX, MaTepUaIbHBIN ymepO, pazMep
30HBI NOpaxXeHus W T.l.), XapakTe-
PpU3YIOIINe pa3imJHble BUbI ONaCHOCTEH
Y CHCTEMBI Pa3IMIHOTO YPOBHSI, B €IMHBIX
TEPMHUHAX COOTBETCTBYIOIUX CITyIaHHBIX
¢yHKIHA yimepoba.

Hanee pemraercst 3ajjada BbIpa-
6OTKH OOIIETO MOKa3aTels sl TPYIIIbI
KJIeToK (map) Tabmunbl. B pesynabrare
CTPOUTCS YHU(PUIHPOBAHHOE MaTeMa-
THYEeCKOe ONHCcaHne O0e30MacHOCTH BCel
npenMeTHON obsactu (puc. 4).

YnpaBneHne 6e30nNacHOCTbIO

Ha ocHOBe ommcaHHOW MOJEN MPOU3-
BOJUTCST OI[eHKa 0e30MacHOCTH KaXKIou
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KJeTKu Tabaunsl. B urore, ycioBHo
roBOp4, Kaxasi KJIeTKa “oKpammBaercs”
B 3eJIeHBIN (6e30macHOe COCTOSHHE),
SKeJThIN (Yyrpo3a) WM KpacHbIH (omac-
HocTb) 1uBeT (puc. 3). Kpacusie (1 xein-
ThIE) KJIETKU TPeOYIOT MPUHSATHS yII-
paBlleHUYecKHUX pelreHuit. [Ins aToro
BbIJlaeTCs 3apaHee IOJTOTOBIEHHBIN
nepeyeHb BO3MOXKHBIX MEPOIPUATHH ¢
yKa3aHUeM HUX CTOUMOCTHU U 3ddek-
TuBHOCTU. ObGecneynBaeTcsi BO3ZMOXK-
HOCTb IIPOUTPHIBAHUS PA3JIUYHBIX Ba-
pPUAHTOB (CIEHApPHEB) Pa3BUTHUS CHUTY-
anui. TakoBa oO1as cxema.

ITonHomeHHas cucreMa ynpas-
JIEHUSI IPOMBIIIJIEHHON 0€3011aCHOCTBIO
KPYIHOTO IPEANpPUSITUS - 3TO CIIOXKHAS
uepapxuyeckasl CUCTeMa, BKIIOYalomiast
B ce0s MOJicUCTeMY MOHHUTOPHHIA Omac-
HOCTell, pa3HOPOJIHbIEe Ga3bl JAHHBIX U
3HAHUN, MOJlEJIN Pa3BUTHUS ONMACHBIX
cuTyanuil U TaGIUIbl OPUHSTUS pe-
LIeHUH. DTa CUCTEMa CTPOUTCS. Ha OCHOBE
reonH(MOPMalUOHHBIX TEXHOJIOIHH, OHA
MOXET (IOJHOCTBIO MIIM YaCTHYHO)
(YHKIMOHUPOBATh KaK 3KCIEepTHAs.
SIcHO, 4TO Takas cUcTeMa JOJIKHA CO3-
faBaTbCsl MO3TANHO, C YyUeTOM HMe-
1olerocs 3ajena u (pUHAHCOBBIX BO3-
MO3KHOCTe!. [IOJIKHO ObITH 0OecreueHo
conpsiKeHHe (MM MOCTEeNeHHAs 3aMeHa)
C CyLIEeCTBYIOUIUMHU Ha HpeANpUSTUU
aBTOMATH3UPOBAHHBIMYU U OpTaHU3a-
UOHHBIMH CHCTEMaMH, UMEIOIHUMU
OTHOIIEHNE K IPOMBIIIICHHO-3KOJIOIH-
yecKoll 6e30MacHOCTH.

O6cyxaeHne

IIpennoxXeHHbIN TOAXO0R HOCUT OOILIUI
xapakTep. Ha aToM IIyTH BO3HUKAET psif
IPUHIUNNAIBHBIX BOIPOCOB. OTMETUM
HEKOTOPBIE U3 HUX.

dopmannzanus DOHATHA yHjepoa.
OTO OHO U3 KIIOYEBBIX IOHATHH AJISI
noctpoeHus teopuu. Iloxg ymep6om
IOHUMAETCsl KOJIUYECTBEHHAsl XapaKTe-
pHCTHKA YXyAUIeHHS (IOTEpH, BPen)
cocTosiHUsA 00BeKTa (COIMalbHOTO,
TEXHHYECKOT0, MPUPOHOTO) MOJ BO3-
AefcTBHEM MopaxKaoiux ¢pakTOpOB
aBapuu (Ype3BHIYAMHON CHUTYalHH,
HecyacTHOTO ciydvasi). Takum oGpasom,
ISl KaXAoro o6beKTa HyXeH “rpa-
nycHuK” (IIKaja, JMHEHKa) COCTOSHHI.

Onucanne pejkux coopitui. Kax
OIKCBIBATh COOBITHUSI, KOTOPBIE €llle HU
pasy He IPONCXOAMIHN (HO, TEOpPETHIECKN,
MOTYT HPOH30HUTH) U SIBISIOTCS 4pe3-
BblYallHO ManoBeposaTHbIMU? ITpume-
HUMa 1M 3[eCh B IPUHIUIE TEOPHUS
BEPOSITHOCTEN, UM HYXKHO 4TO-TO APY-
roe?

YHuBepcaipHas ¢IHHHIA H3ME-
peHus onacHocred. Ha ypoBHe pnaxe
HEeOOJIBUIOr0 NMPENIPUATHS IPUXONUTCS
UMETBD JIENI0 C KOMILIEKCOM Pa3HOPOJHBIX



MOTEHIUAJIbHBIX OMACHOCTEN M KaK-TO
UM yIpaBJsATh. Tak 4TO aTa 3aa4a ©MeeT
" cyry60 mpakTHIEeCKUN acmekT. Bos-
MOXHO JI B NIPUHIUIE CO3[]aHHE TaKOu
enqumHnnbl? Kakoit ona 6ymer - aHep-
TETUYECKON, 5KOHOMHUYECKON U UHOU?

HakonneHo 60Ib1I0€ KOJINYECTBO
NIPeIMETHO-OPHUEHTHPOBAHHBIX METOJOB
" Mofiesieln (MeTOJIUK), OTPaXkarolnx
(pu3uKO-XUMUYECKHEe 3aKOHOMEPHOCTH
TIPOSIBIIEHUS] OIIACHOCTEN. DTU METONKHI
MO3BOJSIOT PacCYUTHIBATH IOJS IO-
pakammux (pakTOpoOB pa3HOPOAHBIX
00'bEKTOB: XUMIUYECKHU OIACHbIX, B3PbI-
BOOIIACHBIX, OXKApOOMACHBIX, THAPO-
TEXHUYECKUX COOPYKEeHUH u T.1. 3ajaya
3aKkyovyaeTcss B BepU(PUKALHUN ITUX
MoOfieNell, ONpefesIeHu! UX TOYHOCTH U
TpaHul] IPUMEHUMOCTH, a TaKXe B
00001IeHNN 1 yHU(UKAIUN (HACKOJIBKO
3TO BO3MOKHO).

I[IpumeHsIOTCS pa3iudHble Me-
TOABI MAEHTH(UKALIMHE ONMACHOCTEH U
OIICHKM MX YacTOThl. Ijie rapaHTusi, 4To
BBISIBJIEHBI BCE WIIN XOTS1 ObI HAMOOIBIIINE
onacHoctu? KakoBa JOCTOBEpHOCTH
(XoTs1 GBI OTHOCHTEJbHAS) KOJIMNYECT-
BEHHBIX OLIEHOK?

Ilpo6remsr ynpapiennss 6e3omac-
HocTho. Kak B Hacrosinjee Bpems yI-
pPaBIATh Pa3HOPOJHBIM KOMIIJIIEKCOM
OMacHOCTEN, KOrja oOIIell TeOpuu HeT
(BO3MOXHO, 1 He OyzieT)? CKOJIBKO JiIeHeT
¥ BpPEMEHH Iiejiecoo0pa3Ho TPaTUTh Ha
HCCIIeIOBaHNUs M MEpONpHUATHS 1o 6e3-
OIACHOCTH - B MacmTabax cTpaHbl, OT-
pacau, permoHa, rpagoo6pasyiomero
npeanpusiTus, nexa?

Ilpo6iema paMOK HCCI€JOBaHHUA.
B kakoii Mepe 1 Kak CllefyeT YYUThIBATh
MHOTOYHCIICHHbIE COLIMAJIbHbIE, IPUPOJ-
Hble, 9KOHOMHUYECKHUe (PaKTOpbl, COMYTC-
TByloIue JOOMY HCCIENOBAHUIO
TIPOMBITIIEHHON 6e30macHoCT?

OTH BONPOCHI UMEIOT TEOpPETH-
Yyeckoe M NPUKIAJHOE 3HAa4YeHUe B
06JIacTH TEXHOTEHHO-PUPOTHON 6e3-
onacHocTu. HekoTopble U3 HUX MOTYT
NOKa3aThcsl PATOPHYECKUMHU, HO OOCYXK-
naTh UX, IO MHEHUIO aBTOpa, HEOOXO-
mumo. Llems Takux 06CYKAEeHUN - BBISB-
JIEHHe W MOCTaHOBKa HamboJjee BasKHBIX
¥ aKTyaJbHbBIX 3ajjay.

JlutepaTtypa

1.

10.

11.

SlkosneB C.10. Be3omacHocTs mpupon-
HO-TIPOMBINIUIEHHBIX cucTeM. OCHOBHBIE
MOHSITHS W METONbI aHanm3a // Ympas-
JeHne 6e30MaCHOCTHIO MPHPOTHO-TIPO-
MBIIIJIEHHBIX CHCTEM. - AmaTuThl, 1998. -
Bem. 1. - C. 6-13.

Yakovlev S Yu. Safety Control of the Sys-
tem “Underground Nuclear Power Plant
- Environment” // In: Extended abstracts
volume 2 - from The AMAP International
Symposium on Environmental Pollution
of the Arctic and The Third International
Conference on Environmental Radioac-
tivity in the Arctic, Tromso, Norway June
1-5, 1997 - Article 8.39 - P. 271.
Slkosaes C.10., I'punbepr U.H.,
Pxesckuit 6.H. [exnapupoBaHue
6€301aCHOCTH IPOMBIIIITIEHHBIX 00'BEKTOB
MypmaHckoit obnactu // Be3zonacHOCTh
TPyAa B IPOMBIIIIEHHOCTH. - 1998. - Ne 6. -
C. 35-36.

SlkoneB C.I0. Ommncanue rpagoobpa-
syromero npegnpusitusi Cesepa Poccun
C TOYKM 3pEHHs ymnpaBlieHus ero 6e3-
onacHocThio // IIpo6memsl ympaBieHusS
6€30MaCHOCTBIO CIOXHBIX cucTeM: Tes.
TOKJI. 6-011 Mexn. KoHd., MockBa, 3 MmapTa
1999 . - M.: ITTY PAH, CII6T'Y, 1999. - C.
130-132.

SlkosneB C.}0. MHpopmMannmoHHast Tex-
HOJIOTHs aHalmu3a 6e30MacHOCTH IIPO-
N3BOJCTBEHHBIX 00 beKTOB // MHDOP-
MalUOHHbIE TEXHOJOTHH B PEruo-
HallbHOM pa3BUTHN: Te3. OKJI. pernoH.
KOH}., . AnatuTsl, 30-31 mapra 1999 1. -
Amnarutel: M3n-Bo K& Iletpl'Vy, 1999. -
C. 16-17

SAxosnes C.I0., cakesnu H.B. Konren-
TyajapHass MOjenb 6e30MacHOCTH
rpagoo6pasyomero npegnpusitus //
MNMuTannoHHOE MOJEIUpPOBAaHHE B
nccllefOBaHMUSIX MpoOIeM pernoHaib-
HOro pasButus. - Anatutel: UMMM
KHII PAH, 1999. - C. 35-41.

Axosnes C.1I0., B.H. Boratukos.
Be3onacHOCTh TOPHOXHMMIYECKIX KOMII-
nexkcoB CeBepo-3amama Poccum //
MOHHUTOPUHT ¥ TPOTHO3WPOBaHUE
Ype3BbIYANHBIX CHUTyanuu: Te3. JOKI.
Hayu.-texs. koH®., CI16,24-25 HO516. 1999
L. - CIT6: M3p-Bo CIIGI'TRY JIDTU, 1999.
- C. 39-40.

Axosnes C.J0. bezomacHOCTh PUPOTHO-
IPOMBIIIJIEHHBIX CHCTeM. MaTemarn-
yeckoe ommcanme // YmpaBieHue 6e3-
OMACHOCTBIO TPUPORXHO-IPOMBIIIIIEHHBIX
cucteM - Anatutsl: U3a-so K® Iletply,
1999. - Bemm. 2. - C. 43-51.

slkoBneB C.1I0. BeposiTHOCTHast MOfieb
6€30IacHOCTH IPHUPOAHO-IPOMBIIIEHHOM
cucremsl // IIpobieMs! ynpaBiieHus 6e3-
OMaCHOCTHIO CIOXHBIX cucteM: Tp. VII
Mesxn. kKoH. MockBa, 20 rex. 1999 . - M.:
PITY, 1999. - C. 189-190.

S. Yakovlev. Russian experience on attes-
tation of workplaces according to their
working conditions. / Barents Newsletter
on Occupational Health and Safety. - Hel-
sinki, 1999. - Vol. 2, No. 1: 10-13.

OmnsiT pa3paboTKu feKiIapanuu Oe3-
OMACHOCTH HPOMBIIIIEHHBIX 00 BEKTOB /
C.10. dkoBues, B.H. Borarukos,
M.A. Jleramos u fip. // TopHBI XypHaI.
-1999. - Ne 7 - C. 77-78.

12. dIkosnes C.10., Pxesckuit 5.H. O Tep-
MHUHOJIOTHH B 00JIaCTH l'[pOMbILLU'IeHHOﬁ
6e3omacHocTH // TopHsIil KypHait. - 2000.
- Ne 2. - C. 55-56.

13. Kervern G-Y.“CINDINICS: The science of
danger” // The International Emergency
Management and Engineering Confer-
ence (TIEMEC 1996), 28-31 May 1996.
- Montreal, Canada. - P. 19-32.

14. Benos I1.I" CemaHTHKa MOHATHI “6e3-
onacHocTs” u “puck” // be3zomacHocTb
TpyAa B HPOMBIINIEHHOCTH. - 1998. - Ne
2. -C. 63-64.

15. ABTOMaTH3UpPOBAHHOE NPOEKTUPOBAHHIE
cucreM obecrneuyeHus: 6E30MaCHOCTH
6onbpmux ropopos / E.M. Anexusn,
H.H. Bpyuuuackui, 10.1. Konomuen u
ap. // TIpo6nembl 6€30MaCHOCTH IpH
ype3BbluailHbIX cutyanusix. BUHUTH.
- 1997 - Ne 7. - C. 40-57.

16. Parosun A.JI. OOGuue NOJTOXKEHUS
OLIEHKM ¥ YNPaBJIEHUSI NPUPOJHBIM
puckoM // Teoakomorus. - 1999. - Ne 5. -
C. 417-429.

Cepreii SIkoBieB

KaHAuAaT TEXHUYECKUX HayK,

3aB. JabopaTopuell yIpaBIeHHs
0€30IacCHOCTBIO
MIPUPOJIHO-IPOMBIIIVIEHHBIX CHCTEM,
MucrutyT nHpOpMaTUKH 1
MaTeMaTHYeCKOro MOJIEJIMPOBAHUS
TEXHOJIOTUYECKUX IPOIIECCOB,
Kombckuit HayuHBIA TIEHTD,
Poccuiickast akajemMusi Hayk
Amnatnter 184200, yin. depcmana, 24a
Tel. +7 81555 79691
yakovlev@iimm.kolasc.net.ru

Barents Newsletter on Occup Health and Safety 2001;4:37-39 39



Valeri Chashchine, Prof., Kola Research Laboratory of Occupational Health, Russia

Gennady Kalabin, Prof., Kola Science Centre, Russia

Juri Lupandin, Prof., Petrozavodsk State University, Russia

Anatoly Tkachev, Prof., Institute of Physiology, Russian Academy of Sciences, Archangelsk, Russia
Anatoly Vinogradov, Ph.D, Secretary General, Kola Science Centre, Russia

Tore Sund, Head of Dept. of Environment Technology, Molab as, Norway

Ingvar Holmer, Prof., National Institute for Working Life, Sweden

Randi Eidsmo Reinertsen, Prof., Sintef Unimed, Norway

Juhani Hassi, Prof., Oulu Regional Institute of Occupational Health, Finland

Finnish Institute of Occupational Health

Institute of Sanitary-Epidemiologic Research, Petrozavodsk
Institute of Physiology, Russian Academy of Sciences, Archangelsk
Kola Science Centre, Russian Academy of Sciences

Kola Research Laboratory of Occupational Health

National Institute of Occupational Health, Oslo, Norway
National Institute of Working Life, Sweden

North-West Public Health Centre, St. Petersburg

St. Petersburg Scientific Research Institute of Labour and Occupational Diseases
State University of Petrozavodsk

Sintef Unimed, Norway

Trondheim University, Norway




