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An indicator is a device which indicates some quality, change, etc., of a situation
or system, and draws attention or gives warning.

PERFORMANCE INDICATORS

ACTION
Z ACTION STATE
> OF
PROGRAMME OH&S
ACTION }_’
ACTION

INDICATORS FOR IMPACT EVALUATION

<O0O—rov

woo-HrO—0=Z—

Figure 2. Use of indicators in policy making and implementation

Ref. http://www.ttl.fi/en/publications/Electronic_publications/Documents/Work_and_health_countryprofiles2001.pdf
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(Occupational Health Surveillance)
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Ref.VIOSH Australia at the University of Ballarat. International review of surveillance and control of workplace exposures : NOHSAC Technical Report5:Wellington, 2006
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46 HAYBANNARS 2021 FFYWL KAYANA AESY 2N Y ARIRY 3 atmospheric measurements and material AN [aves g drdd S | Aesave
3 analyses. These data provide information
6 HIEZAMARLE 2007 AMX|H ZAKA 2N on

45 MY LAMNASE 2013E FRAU QU ZANH 2FEM_sH Histogram of alveolar dust
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43 HYYZANNARE  2013VE FRA U ZANA ASEIN_Y

4 HAHZAMASE 2007 XA HQt ZEA K| DA [Data pool at the end of 2022] N [Data pool at the end of 2022]
42 NYHBNMAZE  2013WE LA U ZAKIA HFEDA () Q Number of data records: 3.76 million from over 1.21 million samples ~ Q Number of data records: ?
O Number of analysed substances: > FH: 50| AFRAZ/HE * 23| /EH* 1071 Al 2/3]*20E
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1 A EERIE] 3 ZAH ZAMHARE 2007 XM A ZAINA EDM « 930 hazardous chemicals =289} (S MEGA2) 5H 0] &)
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Ref. https://www.dguv.de/ifa/gestis/expositionsdatenbank-mega/index-2.jsp
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Data Mining = KDD(knowledge-discovery in databases)
ggu::::ﬁf;;;:?m ;';;.;'%‘",,’::;,‘;’f,:’,‘,::",’; £ F(Classification) > #&3}Clustering) >
I I A 2Hd (Association) > %4 (Sequencing) >
0% (Forecasting)
Data
\/ (ona  mt
GIOIE 0101 | /
7 Iil Leader + Decision Mlkenl)ln Scientist E% ‘ / | | ny
Ref: http://dm.snu.ac.kr/ko/
(g2 | " ol e
ol wJ
N2y
K8 oy
QIOIEi
Ref: https://needjarvis.tistory.com/24
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Checking
(cleaning)
Standardization
Merging
Actions
Incomplete LIRS | Research
data data base
Data release
(©)]
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Iz I3 & ok, 07|, Uek o=, & Lte AREo, M =0 oS0 82
2, O[oig ), otol, B, U84, of27kx|, &I, JIElSs, 2o, mmanw, spae, oz
3 02, 9 Yelgh, o 8HBH, 9 DeE, 09 29 08, Uik, HAE, 34, B,
% qu =@ Az, 4o N 2 8 Wee, JuED e 2 248
vl Lcp, Bataels, i, Bl B A, AE, 24, A A
(23 =4, SES, A, se 3, 85, AMAE, €5, M, 42, 49,
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m
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o
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5% 34 Molof 5% 71 Molof
86, TR =8| BIIZ OfE8e, A 83, JIEIBS, BoIS, 8IS
8, H7l2, |, HHALZ, FEalL HUI2, HE, 3S8HE, 27058, AR, 2%
vz, RES DIAR, 12, DFTRIISE, SIIUZ, 262802, BIES, ofA%i0, o3z, B4,
NEISE 8, NI, Ho|7i0L B, 7leg sz

i ]
Y
3 A49lof

83, 1712, WALZ, 782, nFutg =83, 8912, OIS, B8, 7IEtSsl, 83E, B2, nx
T2, i, 2, 35842, Y2058, T8, ALESH, U8, JIAE, 12, DFHTISE, Bt

L2, EE}EI%OHE, HEZ, olasio} ol3z, 8ME, MRS ERs, NELSEM7, M7\t B2, J|et
2ol =

24

HER M 7|(Standardized Code Finder) 7H'&

+ R-Shiny (Cisty &l A BE 5 W 2AF=

£ 0|83t 7HY: https://kscfshinyapps.io/scf_app/

A (interactive web app)= R package)
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U Ho
Hl

A
7t =2 =Mtz #5838 1 E

Standardized Code Finder (SCF)

'BEIC ZA|(SCR)'E AUBAAH, KLAUPTIC, Aol AAlo B1310] EEZY W BESAF 2C ¥R0| S2& 57| s 2 YYojole] YX|SO) WE 20| ESIACHE M| F= Z2IY0|0f, oY
HASCA Fag H?—ki@ﬁ(Jot»Exposum Matrix} #I8 HOIE! EZ () KON I8 HWSINE.

o 22 A7 MY 12, j il.com) & BF It 3, m)
« Last modification: 2022-11-29

SCF 4% EESASS® | scF

EEZY AMEn
B33 X AS 2 HYOi(keywords) Ei= RAHE B8] HESH
€l A= (code)l HOIFE B4 p: 5

EF33Y oY URSHE

373 keywords F& 2AH
SPC010 83 Yol & BUER A Y2 s MY 83371 15

w8y
2 BEDHO HYSX| Bt WXL B NE 4 A Y

47|
SPC036 TR o) xte) 2%

| 1
Z|E keywords F& 2AH
SPCO14 ca 5% x| Bi0] CIE BER 7 8] B 2o YFRCiH §

A SN, ISR ZEU gapioice 2% | 05
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- Z2 GlojEe| AM

5¥-5E4 dE A Hej 7L (3H)
e | — 9%—%!-%?:1 SAl 2= 2026
= Atz | 859,782 809,786
FoAR}E 4 | 239 | 234
SdIAE(5-digit) Y| | 155,995 (18.1%) 41,710 (5.2%)
SJIE(2-digit) L=| 232,301 (28.2%) 108,129 (13.4%)
7|EH(5-digit)"’ £4:197,136 (22.9%) =22:31,450 (3.9%)
SHALE U4 E2:547,232 (63.6%) E2:527,746 (65.2%)
oy Sy ~2019'4 K2B 20203 K2B~
A8 oy £4/E4 24 (K2BO|& 7|2h)
SHIBE(5-digit) & 1,3907| 2,80774
SPRE(2-digit) = 3574 3674
=48 40| e RE £ » 35570 (25.5%) » 2,7707H (98.7%)

A%

oS-

x~ %7:1 Ic-;E olgq Al

+ 20149 - 2016'd £, EH Xt 5 ¥YE
HIZE, 13-FECA, 7tES, 67t3F, A=lof™
|

Z(Group 1) 205 (H|4, Of2 A, AH, il
EEUMBIE, S 24 DjHEe Y

LIZ, 24 el g4 ES22R0 2, gobld, 888 SET)

’

I
q?.!
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o
o
[T

U Mef Bt (WF)

e T AIRl 22
e 0jz & S5 A|AH 04z & S5 A|1A
= = A Sat2|2HIAC: 18,163,
A= 26,264 2212 24T 27,873
- iy . 274 18,163/244,055 (7.4%),
2HICS (5-digit) LA NA =71 18'163/136.429 513.33/1)
. = =, 4 0,
SEm Sl S5 NA S e e 05
7|EH5-digit)’ NA S2t2|2HIC: 3,078/18,136 (17%),
23 9 2212 2HIE 3.405/27.873 (12.2%)
ARABE (5-digit) Y| 30,247 (53%) NA
MATCS (3-digit) D2 | 37,107 (66%) NA

*NA: not available

(X35 2 ME| - ST EZE YL (KSCO) 5AH2]
- ST W52 ZAIThY ofd, 202041 K2BAIAEIO| U3 Jhs Ol BECHE)
. EZ:AE ZAHA, 2020 £ E T2 92 > J|EL B[ S0|H HFH|E 1/30|4

Fu
oy [
jLal
Ob¥

[ 2020 EAHXL
= ALE 17,2317

2 49| ¥IE 105 ]

(KSCO 5digit) i34 dx H| 2 (%)
93009 2] M e the SARY 22,1909 27
89909 09 7|1A == 48,885 6 ]» 38%
79999 09| 7 o BA 38,115 5
75105 Arsit =% g 29,050 4
85432 Myt Rl 21,19 3
74309 e 88¥ 20,779 3
14139 1o ME Ak 2 EER 17,911 2
31241 A abzte| R 16,490 2
84219 19 =37 RE 16,317 2
84159 19| 2472 7|4 =&t 15,684 2




A EHFEXIE 2M - Temporal trend/JEM A3

o - e -

NERE HE: 5H7T YUWEE Y 2-digit YIS X YRS

« Matched 1: ' SEZ_7|2, TR A ALY FEE 2 digit-keywords®} H| L
. . 420214 K2B ZHMALE  » K2B AHE: WY £, =275
e Matched 2- _ 2 /D0 J7|3p 'CHO|RFOI RFA TH X m - 20024 538 = &,
Matched 2: 2 dlglt keywordsa ooo_7|TL|’, J‘I’Iﬂ HoXL o oigl' HlJ-l— - 49923774 sox AQIEE DExs HE [11 Temporal tmd
i = 5 = K2B+A|E2tAMAR A ME +
= 19944-20014: M 2224 A= B2, o1Ee HAHRo07E
Pl o ' EO|E &2 5 _Aimi ! =k
- o&7|t+(proc’), Matched 1(ROI= _ iﬁggt KZBO BME 23712 2§ T7H) F 440893 ZIEtE i 28
EHR[ A A E A (loc)' 2 ; e BEESEILQ . MEHAAQIH AME: AlQIEE * R package Imed/mitml
Matched 2(2ZE =8 - . 019k multi
key words Matched 2( ) key words HE Qe A A B 23634 = LODO| 2k multiple
aMac  ZMAc) Mo J|H CHo|EfoiEtA code? list imputation(52]) A 2|
19030 19 R EERS Key words 10| S| =28 y .« K2BAHE: EHZ S L Z0|E * Mixed effects model 0|
19030 19 CHEQt e WE b P Eol AbOl X ;ADO! * 2002'3-202143: k2B FEALR KaB XtE: S £, = E7IE
(W PR 125Y (SAY] tS& e Zolk| AtOIEE O A
19030 19 CHeiQreim s SIOHOi 1383 =058 =M8s| 100,135 AKX, HYRF, 22X HE
19030 19 CPIPS Hegees nxxe B cojsjA e 7] . 2 2tA AR Qe 4%, OIMTU A =
So FxrF2 FEMNFEZ AE = 19941420014 A=A we o7, VoW - [2] Industry-Process JEM
19032 19 8l30E 22Es 15010t wzkotot ol 7totol 93,904 -
19032 19 B(RER) Lt Ao o1 X = £ 2 AME 308 i . K2B XIE BB
19032 19 2(RED) 83 e i A . MERtAdtlR AHE: RS S o
chx w7tk chx —
19032 19 80 CCM gz 17;;; ?g%:* fi—:"* A5 Sl F2, ol M = * R package KoNLP, BE 3%
19032 19 80E CCM Te it Hsd e GG L AOI0| DBO} ERALE CHO|EF
19032 19 80 dlE =X = 1999 = olHIEE and OIRFA H M o] ol
19032 19 80E HhzE o 2184 = QY UYL, BN Froto| UX|
15003 15 aopole(eey, | = 2275 =g 23 = 20021-20214: K2B ZHALR = K2B At=: 5P £, =FIIF P M ynelse s
32088 3271712448 7171244 23xE =xxY LEAFEE = gx=a 5 3
32088 322393 3% 24%ﬁg| ;».k - o 1,159,407 SUX, HYER, 22X R EF3E s g
32088 ROERZES ez RS 2553 Fele3 3=2 = 199411-20014: Ml 2RIALY A P2, O1ET M (2004 = LODO| 2k Simple
32088 Epdu b P2 S i PR 26ERET SN EZ A&z HAME 7 2 = X H) = 1,048,584 | t (LOD/2
2o RojgEess dudebg 277|e ERA e W sy A e PGP e s o125
32088 RojYdeles Cluydss 28 K% %74 TAAHA =M A s AERAtgEANE: HERR | = Tebleau DesktopE 018301
29042 208%ES LS 29 A TYUHA =B B = dR A 2 7672H AlgEz 7H
30
A1 sl I_._x I- e 01' L} e
BESE8 EE-/IE AR 58 (|=|,20|5-20|6) &= — Temporal trend
A ==
[H% 2% 37 Ho|Ee| EEAC Hg
« BEEZYE MloE 0|8 & £tE(2015-2016)0] LB EEZH & Zat
. Lead measurement data
Standard process allocation _
(Total N=47,280) N
Case Reliability
Key index words | All index words N %
1 "R’ "A" 20,275 429 High
2 "A+B" "A+B" 3,570 7.6 Medium
3 A "A+B" 3,328 7.0 Medium
4 "A+B" "A 1,489 3.1 Medium
5 A "B" 373 0.8 Low
6 "A+C" "B" 177 0.4 Low
7 "A+B" "B+C" 1,052 2.2 Low
8 "A+B" NA 59 0.1 Low
9 NA "A" 1,114 24 Low &
VT ’ (a) Z5XHE(1994-2021) 0| : (b) S8 +EZX}HE(1988-2021) 0|8 :
10 NA A+B 371 0.8 Low
5 A A R =7 A A A AZH O 6% 24 HiE|2] XY A7 oF -12% L4
i .

Each single capital letter (A, B, C) represents distinct allocated standard processes;
N, the number of measurements; NA, not available
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Z X} E(2002-2021) 0| 8% AHY-Z JEM CHA| R E : HIH

L FHEIA(Job-Exp: Matrix): #iH(
*HEAIC IO HAE HPLBFH( & it CIOIE] HEshI" & ) HYE, HUSIAE.
COHAAE XA WY AAAH 2H(2002~20214) AE0| BEMLIN BERFO2 MULSI0! AE(LOD=2 ppb, LOD D2t At E{= LOD/2=1 ppb2 CHAIBI0] #41)
*EESHO et MR U8 HE: | Last modified: 2022-11-13

HIAEZNRIRR OIER
*ed - AEY 55 0| (Total N=93,904; <LOD=83,042; censoring rate=88.4%) (@) -
g 008 \
g 0.06 EU OEL =0.05 ppm
M 0.04 MNBR=0.02772 ppm ) .
® 002 -
g 06 18Y =§7|S = 0.5 ppm
<+ 04 ~
T o2 BHEROIIETIIE . ey
5 -~ 7 -
% oo — ()
§ 6
S 7
] HMB2=2,942 ppm ON D8Y & F7IE STEL=2.5 ppm
w2 | —— AN
2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2023
UIEFUAER R
*HEY-AE-ZHY 5K HIR (Total N=57,152; <LOD=50,146; censoring rate=87.7%) )
SpcName =
&8 01118 0.1400
o 0.0653 03583 UIBTUURR LER
mpne| 00579 03195 @ -
E=) 0.0512 0.2138
0,045 0.4800 UZETUARR MMER
[t 0.0450 0.3690 - =
e I 044 I 02260
|t 0.0410 00431
A 0.0397 0.2215 Sy s
2002 2021
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.0 0.1 0.2 0.3 0.4 X3 q D
B2 8hr-TWA, ppm & 95 #9/4: 8hr-TWA, ppm

Ht&2 7}7|: https:/public.tableau.com/app/profile/junilane/viz/Ben)EM_WEMD/BenJEM
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Ref. https://www.pablopicasso.org/

“I paint objects as I think them,
not as I see them. by Picasso”
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“We should be able to analyze OHS data

as we think them, not as We see them.

We need to collect OHS data as we think,

not inertial.

by Sangjun”
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Annals of Work Exposures and Health, 2021, 528-538

doi: 10.1093/2nnweh/wxaa3s K }s
Advance Access publication 2 February 2021 2,
e Chartered Socielyfor
orgnalavie ooy [,

SIRMRALAIX], H32H K1 £(2022) ISSN 2384-132X(Print) ISSN 2289-0564(Online) Original Article
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QOriginal Article

Development of Korean CARcinogen EXposure:
An Initiative of the Occupational Carcinogen
Surveillance System in Korea

Dong-Hee Koh'*, Ju-Hyun Park?, Sang-Gil Lee®, Hwan-Cheol Kim*,
Sangjun Choi®, Hyejung Jung’, Inah Kim® and Donguk Park’

RN, HE2H H3E(2022) ISSN 2384-132X(Print) ISSN 2289-0564(Online) Original Article
Journal of Korean Society of Occupational and Environmental Hygiene, 2022: 32(3): 231-241
https://doi.org/10.15269/JKSOEH. 2022 32.3.231
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VlSen SARAAY, VISYREeD SNYRHY, ‘SRR A, SRYsEAD,
SQIBICl, CEHYEAOM7 S RUE), VISR UfotR, CErRARIOMHE R MRIOIME AT

LRARAAIR, HIZH H15(2023) ISSN 2384-132X(Print) ISSN 2289-0564(Online) Original Article
Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(1): 78-90
https://doi.org/10.15269/JKSOEH.2023.33.1.78
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Safety and Health at Work 13 (2022) 493-499

Contents lists available at ScienceDirect

OSHRI" Safety and Health at Work

journal homepage: www.e-shaw.net

Original article
A Pilot Establishment of the Job-Exposure Matrix of Lead Using the
Standard Process Code of Nationwide Exposure Databases in Korea

Ju-Hyun Park, Sangjun Choi”", Dong-Hee Koh *, Dae Sung Lim “, Donguk Park”,
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lorean Occupational Safety & Health Assessment Data Bank
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junilane@gmail.com
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Adelaide Ross Smith(1928 9 ¥ e B o
LI =2 = ;
Hl Al SFA o ===
workplaces. The following excerpt from Adelaide Ross Smith’s 1928 account . . . ® © ﬂ = :5? 4N o5 NE
of the work conditions encountered by women workers exposed to benzene . 1 928 1‘/3 Oﬂ 75% S, COhOI‘t Stud]es 9 Meta (RegreSSIOH)'AnaIYSIS 25_ =
(termed “benzol™) in a small sanitary tin can factory in New York State is a | ] N Liver o -
ivid example: O 50O 5 AML, 250ppm (1990's . | e > B cemadiydc
vi p W A& 3531 ppm ( ) ‘ Rk < >
There was no direct ventilation of coated can covers. They emerged from the ] ‘i.’%- i 11 o T
hine i diately after without having been heated and smelling % XE] S x _g_ ‘6‘]_ 26}%_}‘ 11l o Jarn ,IMMM
directly of benzol. . . . The eight ing hi d 45 to 50 gal- = - 7&,@"‘“"’:"
lons daily of a p d ining 75 p of benzol. Adjoining the - [ Benzenctril corar
coating room and connected with it by a wid:-opcn doorway was another O:] }‘6] O] s OU] /1\_]_ ‘%‘ Cumustiv expoers(ppm yesrs Bone Marrow = T
room where paper gaskets were made. . . . [A twenty ~s|x-ycar-old \\oman] ‘ . }( , ‘ ‘ . v | el [ Xl
was employed for some months in the room adjoining the (__3_]_ 7-“ Q o1 l:]— :rLE Allleukemia, 40ppm (2000's) Allleukemia,10ppm (2010's) ]
She had always been well and was not bothered by the work until she became A% . ) e
pregnant. Then she suffered from severe nausea and vomiting. . . . Severe - o oW Progenitor erioheral
and prolonged bleeds were followed by bleeding from the gums and rec- i_\'j_] O/l % % g :‘1}, Exposure to benzene at work and the risk of Flexible Meta-Regression to Assess the Shape of the Benzene-Leukemia | N I A
tum and into the skin. She pped work and improved. . . . Ap e 2 leukemia: a systematic review and meta-analysis sty ooy - e e (O -9 A< T
child was born at seven months and three hours after dchvcr} lhe mother il B 7 U—] =) " S Pl Suad B i ot A S o e et et o ot e -
died following severe uterine hemorrhage. T O =2 AA . — — - — Tumore ‘|\ (pisc)
cukemia omparison o podicted s o seoniary T
Hazardous exposures in small factories remain a serious problem to this = = 2.0 =103 . o ) 3 poee
day, particularly in developing countries. Regrettably, significant health =y ] = L]: = O]' P —T"‘a Single tratum including tolel populetion 1.40(123-157) o
hazards are still often only detected after episodes of profound poisoning - - Dose response analysis po— RS
= OGS i 13.2.39) S6eme ey €
have occurred. Moreover, the health of women workers worldwide has be- 'é'/l\_]_' 3 A Z_]_' :?:' {4‘&..&.,.? (‘30 ‘Zri"l'ﬁ“o ,),’p,‘..'.‘;m, }%E{;L;;Z; Hemat beogression )
come an increasingly prominent f@s in occupational cpidcmio}ogy, as A Hh=10d High (100 - ppm-years) 2,62 (1.57-4.39) ¥ = :F’i{ >\. P
women have assumed a larger fraction of the labor force. Increasingly, as ]— o} o]— A T:]— No dose available 125 (1.09-1.44) |
A not appheatie mr::m: M(:.c‘s‘:;“ . ‘ Yumor oun ide

100 cadiatinn annnainind dantha nas uans

}7 LFE FE S A4,

£37] 4+& 3
:z Z] 1 =B 2= 322 =) gl ¢ o] 0l 1=
A]— a] Oﬂ ‘?‘ 01] All OO]: ‘] Oﬂ ‘?‘ i Rz @ (FE ST 4R EY)0 Long-term Radiation-Related Health Effects 'L] = - T'—; ]]— ‘] =TT o ‘14- t}a‘i ] A -
1 ' 1 - in a Unique Human Population: . 1= & olo i =|. o
BAHLE otk A5 Lessons Learned from the Atomic Bomb Survivors Lympho-haematopoietic Cancer ™ g_ 1 a O] “’]’7 1 l;—]-‘:]' IOBH O] 0]’.4
of Hiroshima and N and Exposure to Benzene R 1. 51 2~ o] .
e o in the Australian Petroleum Industry S _IF_Oﬂ /\'1 < HE /lg o T 9}\ E]——‘_—_- 9,] H
1 . 1 : Table 4. Benzene h istics of excess I e e
Ci and 4 ¢ M| | —letena | T Report and
risk based on different assumptions of study cohort and of ) ‘ i, pic 1o / i . . . B
Underlying the Quantitative Assessment of £74 %94 sampl = weo 2 ‘ Gty - A brief review of relationship between
Leukemia Risk from Benzene Exposure exposure parameters. (EAH 218 & sample sizest 1 3 # T N June 2001 . P
__ Qo = whe g7 WA uf 4R SR occupational benzene exposure and
by Steven H. Lamm,” Anthony S. Walters,’ Study parameters __Significant risk excess Table 48: LH Cancer by Proximity of Cumuiative Exposure
- ) ty pos! h
Richard Wilson,' Daniel M. Byrd,* and Hans Grunwald® Author  Cohort  Exposure Peak Cumulative AFEH(A 7Ho] B 238kt}) l 5 i Caae Nte i obe = 474 ematOpOIeth cancer
Environmental Health Perspectives Rinksy (5) Wet side Linear > 20 ppm(> 250 ppm-year Exposure ppm-years Odds Ratio’ P>lz| 95% Conf._Interval JinHa Yoon'?, Woo Seok Kwak’ and ¥ An”
280- Total ~ Linear > 40 ppm| > 250 ppm-year 0 - Within 10 f di i .
Vol. 82, pp. 289-297, Wet side Proportional > 250 ppm| > 250 ppm-year ) 1950 190 1970 1960 1950 2000 200 2020 2030 n (oy';'“ ‘“"‘:‘0; Conclusions
Crump (19) Total  Proportional > 250 ppm\> 450 ppm-year W2, 83 - — L 051 21 002 444 o Finally, it was concluded that benzene was associated
= 55 X 10 T o 7ol A = — 1.2 221 005 1.00 489 with all lymphohematic carcinogenesis. First, it is sup-
X) 25ppm years =250 ppm N Table 3. Estimated relative rates (and associated 2-4 147 041 059 364 ported by biological plausibility. Second, it is supported
dulA o s 959:(‘3:5) for leukemia "'O(N?]"N expresse)d asda "Ehﬂd 4-8 394 0006 148 1047 by meta-analysis although sing study did not show rela-
with benzene exposure (10 ppm-years) and within >8 6.83 0002 207 2251
AszANE Ao time windows defined by time since exposure. T —T— tionship due to lack of sample size or power. In relation
. - y ag between the cumul p of b and
Wt sA A 0w AR at 10 ppm-years (95% CI) <05 1.00 :
hematopoietic cancer, the relatively lower exposure level,
o0& 2k Cumulative exposure 1.05(1.02-1.08) 05-1 258 003 111 6.00 had 05-1 = il b ideri t risk level
S A= Time since exposue 1-2 01 0000 188 870 such as 0.5-1 ppm-year, will be considering at risk level.
<10 years prior 1.19(1.10-1.29) 2-4 226 009 089 572 However, more research needs to be done on dose-
10t0 < 20 years prior 1.05(0.97-1.13) 4-8 381 0.004 154 9.42 response analysis.
2 20 years prior 1.00(0.90-1.05) >8 634 0.000 235 17.09
Ti;}?'z’:ﬁf,e ogenety 131 Odds ratios are relative to cut-point <0.5 om-vears
pValue 0.001

B7 w0 mee a1a e avse sviee
P b o

Fiours 8 Beramed eationaip by pesk bersen el
o of iy o e 1003 A o

*LRT comparing a model with terms for three exposure
time windows to a model with one term for lifetime cumu-
lative exposure.
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Modified by YJH (Rosenstock, 839 page, figure 32.3)

Threshold of Clinical Diseases

Threshold of Subclinical Diseases

Rest

A g A&

e 1-79 8-28% 139 3% &3}

10% 20% 14 23% =
A% 3

of Severe of Mild of normal of sever long 25 F

disease disease working hours  working P

24.4 1245 6.5 24 0.2
237 1233 5.6 1.9 0.1
227 118.1 5.4 1.7 0.1
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Table 2. Standardized Mortality Ratio (SMR) of non-malignant disease (Reference: Korean men).
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Using the pooled exposure sesposse coefficeat from 10

SH Wsmau i vt cobort sudies grorted by Seenlad t . 1], we estimted
the e exes ko g anceratanage of M ears it

SR TN | S WSSSREUIN expoure t0 000, 0026, and 0,086 mg/x’ RCS, witha 15-
‘e gt These ik were 0.055%, 0.056%, and 0.068%

. for the 3 above-mentioned exposure levels, respectively. Fur-

= A Case Report f Lung CANCEr i emor, we i e eimeees e of heg e
aHorse Trainer Caused by Exposure to Respirable atan e of 4 e the geat wich o cuethse e
Crystaline Siica: An Exposure Assessment  was aguse, i 15 e g e, Theexcess e

4 i ks were 0.07%, 076% aad Q.090%, respectively. The
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Table 1. Eight-hour time weighted level" of dust during longeing in indoor arena (unit: mg/m)

Sample. Total dust RCS. Percent of RCS i total dust

Avea sample 1 0020 17

Personal sample 1 163 0026 16

Personal sample 2 5060 0086 >
The 1 ded on 13 a0 2012, 2was analyzed on 25 on
2006
‘Eight-hour . andwere

horses per

' 2 1 showing
that, '
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Model T model I Model TII Model IV
KIX} . . =1
ZIAL 5.33(1.34-20.62) 6.18(1.59-24.1) 652 (1.64-25.95) 10.07 (2.38-42.64) {—lg Ilq °JE=0'} X
gs
a3 111 (1.03-1.18) 1.10 (1.02-1.18) 1.13 (1.04-1.23) 2002
Fa 0.58 (0.16-2.19) 0.61(0.17-2.24) L2006 __
o3 124 (0.26-5.91) 1.26 (0.26-6.07)
2018
&% 0.85 (0.21-3.44) 092 (0.223.81)
Baseline cohort vs
pe
AFHBE pynanic cohort
7] 1.09 (0.96-1.24)
7Iztg SRl Calendar Year
X 1.03 (0.96-1.11)

50

Model (non smoker)

ZaAb 6.50 (1.17-36.01)
ik 1.11 (1.01-1.22)
5 1.74 (0.20-15.11)
&% 0.52/(0.10-2.70)
7] 1.12 (0.94-1.33)
E5A 1.06 (0.98-1.15)
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External Airborne-agent Exposure
Increase Risk of Digestive Tract

Cancer st
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= X L =
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Anus and anal canal (C21)

SHE =0t r 1.15 (0.97-1.29). [486/4]

Figure 1. Age-standardized incidence ratio (SIR) and 95% confidence intervals (95% Cls) «
neoplasm of digestive systems on external airborne agent exposure group.
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/ \ "’ Accident Search Results
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% 2' *r E1I Sort By: Date | Office Retun to Search ©
By Date Results 1180118

GetDetall  SelectAll | Reset
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Inspection Information - Office: &Nbsp;
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Union Status: NonUnion

Advanced Notice: N

Close Conference:  01/28/2008
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H Tl o =" SIC. 4225/General Warehousing and Storage
NAICS: 493110/General Warenousing and Storage
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safetyHeatth safety
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Initial Penalty 0 s0
Current Penalty 0 s0
FTA Amount 0 s0

# D Type Standard Issuance
1. 01001 Other  342A 01/30/2008

Close Case 01/12/2009
;) Safety
101803005

101803013
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Serious Willful Repeat Other Unclass Total

1 1

1 1
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$0 $1,500 $0 $1,500
50 S0 30 $0
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02/26/2008 $1.500 $5000 SO 02/13/2008 F - Formal Settiement

LastEvent

Health

o=

§ OSHAQ| sHZIsH M= 2K

» HEX(E HiE 5 HMEE DBSY

o TIshAJYAP A0 2t LA} AT DEA AR

MANHBHH(OSHA)Z 5 22XV Yot E 2 ANz AlYSh =

2ot 0|RE UA| 5 & Xﬂ%?:.‘ 42l Rivera Agri Inc.0l| %‘ﬁ% X

|. IO
== :L};-l SAAH}(}")\«i OI"'}, Al»ol [_|>E|.l_H:|> fe:} xl =20184 7€ ol

B2 SA7| @ wAr S T oj Z=0ag Pu o K8 23| An)
o M2t3l 2Iro = A0 Y SIktg BXIHI & 1164122/ #x3S
OSHA D13} X|ZT2 0| Hi32 20| =58 32x0/7) A2
UEE St LI 20| FUEHSLD T YT O TAIS HoHo FH
Lo

r_|

Zodg ZxgUcetn LR
HolA B=ohr| ffsh 2 4 A= d '
=

YA HEZ X (2018 112 132 )

e FoM Yote HAS B

|8 22X d2efArtE Qe ofd
£ 521000 ERUCEL OSHA 2=

HREC EHCRACH OSHAE gt 2|2 5%*

S 2aRAct

=7t 22AF E, A ¥ Os0 F2E

CIQI28E 22XE RS EEOHOF%’

SHAZS| 'Occupational Exposure to Heat' ®HO[X| = AtRF7t 22AHE O
P 22Xt QOotoF & Atetg HHTICL 070l ._% et 0, Ay 2 ‘EEI

Gel e N 22x B Sy OIAf 55 AiH BR0| HEEC SAL AT B XS 8 B Hevd o
51912 153 GILHOL OsHA A1 Heliterc] 81341 IO/ QRS EENY 4ol G5 571 B s of

Z240] Tf#} 0|2/ M7 + AT

A

19704 HAOHHEZIHO] [2} A S E M0 OTsD 22 KRG NI Ul
27/Z8 HY U Ageln 22, 1% U XU HSFO 2N 0|29 Lo
X

i}
Fl'F
ot
0%
i=
2
0X [
20
)
o
o
o

vl
Y
mjo
HE mot

R E= ZiOIEf. Mzt Lige https://www.osha.gov £ YIS

o=

1 OSHAZ| HHZIsH M 30|

» HEX= Ui 5 TEHHE DBEIY

UNITED STATES fw
DEPARTMENT OF LABOR

Occupational Safety and Health Administration

News Releases

) Subscrie o our RSS News Releases feed
W Follw us on Tter QOSHA_DO!

ByCategoyy  Acvancea searcn

Fiter News Reloases
By Keywora

D o Leaving bt dte fekdsBank v yied a s of o news reeases

oste From oste e

Q p Hoks o the CTRL orCommans buton o seect mutpe optons

By Tople By Region
Topks ‘Seiect Ax Regons

Stancards and Guitance
State Pans

88

13
| NIOSHS} == o| FACE Z2 124
Fatality Assessment and Control Evaluation (FACE)
Program
et Soace | Bk
1sUs. i iy 0 3n effor . the Natons
nsttute for Occupational : ontrol FACH P
cucy p i deaths. orker
satery mattrs
FACE Motor Vehicle - Law Enforcement Worker Safety Matters During Lawn Care
Officer Report
an | Londscopings one of the most hazardous
comn APOICeoffcer was struck by a vehce, occupations withinthe service industry
whie drecting affc on  treeane [ 5] sminzmm s s e
inerstate highway. A vehide that s 3e3 fom onthesod njres
driven by an individual under the influence s ” &
LEw of a prescripton drug, approached the NIOSH published an infog-aohic B (en.sspaiiol @) to
scene, and faied o funnel off the nterstate exi ane. PRCHTcLS S vosk rRCICES i ST
striking the officer. o
e the nry preventon recommendtons o keep Fof prsreostmitators n s ta iy
polce officers and frst responders safe whie working arie (a3
'on highways. (Report) and (Report Slides )
g e e
5. For fac and Heaiin
\ﬁs— Sclence Blog: Landscaping Safety and
14

89



O0+=0] 20| £[A| dh= HEA HE I

o=

1 NIOSHe F & 0| FACE Z2 174

NIOSH FACE Reports by NIOSH FACE Reports by NIOSH FACE Prevention
Keyword NAICS Code through Design Reports

Search FACE Reports Search NIOSH FACE Reports

Select 2 DIgItNAICS C1v
| search | search P t D

s s

* Confined Spaces

« Electrocution

o Ealls (Al)
o falls-Construction-Commercial

o=

I NIOSH2} =X o| FACE L2 124

SR TR

L ATHERIOLEE 24| 7] =Ko K|l HALSKL
(E3AM S 2021-01, 2022 5¥ 16Y)

_Q_Ot
2020 2E 142 27 8A| 40, EAQ| SEAIY FA HJUO| FH £29| M 7| £HXIM =5
27| "71 A0 HAMCE 32| L SAt= o éw JOIM CHE 8RECR o5 I EO Hf
25 A the BE HeXet 282 oY HYXNE =
i%S QI HFEAOM Kbl o TS 7
SR FOLHE] 22| 7| =%t Fl= {7t

IIRUCE 22| 7| 24K} HEZA EHOf| Bt QUE
o S M| 27{xj0] 2R BET} M|

PN
HA2l0] 27| £{X0] 1[0 KB &S Yot

o 29l
Q& B4 9 AR B SfLt Ol4o| 7]0f 99l EE Mo By EL AYS Hejols O
2210 AZIOA 2 ARio| ZTOICk NIOSH ZAFES Cfgat 2 IAEIX| ghe Sl ol
20| @ Jlof @9lo= oy,

371 ma|7| o] 9| ATk St

SFR Y 91 HeRto| 43 o4 B

maf7| E2o] o 9 S} 9IXl0f et BABHE EE 29 Hxte] £

R4 HeRtofol oNAS $5

90

BE|Y 15 - MSAtO|HTtw O

o=

| NIOSHRI FHHo| FACE Z2 124

T AFEEFO[LEFE 22|7| =HK}of X|Ql Bk SAE
(21 M HS 2021-01, 2022 58 16Y)

Py
NOSH SRS SAF81 IS WX 28] DEFE 18 ~BSol 1L FEXISUL,
- Hflo| Bt og2 Z0|E B TH| Moy

. H7IE o] HAR 2K 9 AR e FH A

X
o M U EXE NSt H *‘* E2o| otiot 27 3 Xt XpA(Of TS n g M-S

ELH i*’HEE O|LEZEZRO0I A M| 7] =2X}of| X[ Q1 H AL SXt [PDF 1,386KB]

HIOM MY X2 (PPT £2+0|E HAl PDF) [1,420KB] |
Q%EFEI’S(CDC A% AFAQ ZEAMAMHEAATANIOSH = YT 22t 24 O 2 ooy cist A
22 2ol n A A2 FIAISHS J0] Sl ol 7| BOILICE 198210 NIOSHE FACE T2 122 A|
A& LT FACEE 2t 271, @'?‘-TJ N8 EYo| W 22X} 0l2{3H ALDO|A HiE == ‘BAEE <
AN E| Q1A Afato] 28 0lo] Artte ZASILICE 02{3 *.’EAPI =8 BHE NIOSHZ} SAFSH AFAS &
X|st7| st HE AfEE BtEE 7+°'I-IE}. O|2{gt NIOSH ZALE et AtYS ZO0| ALt o st| 9let 2 2
O|0{ 7|Et ek = = 7| 2te| Tt 25, A H|IFnt kg b'S‘7H°'l-|Er FACE 2 30] 2} NIOSH
TAFRES AFAO| IZH“|-| A 9l A2ES QIE|E3}T 0|8 T1s3h 7|22 HESIO 7|2to] A AFStol| Tl
WS HSSk7| 2lsH AH’*OE O|0fK|= =71 9! 2ol CHoE ZAFS 8SLICE 2 1A0f|A Of2fat =71
%OII Cist NIOSH 29F2 Atalof chst i‘.“ﬁ. Hag S50z ofx| Y&LICL O] 20t NIOSHO| A2
FAR 2 A% £e B U2 X0z AFSL|0{AME oF HL|Ch XbAsH LEg2 =23 ¢ Ato]
AL, www.cdegov/niosh/face/ == F& T3} 1-800-CDC-INFO(1-800-232-4636)2 T 2t5t4

OF

I,

> My ne 12
Wmmw
0z 031 0t

o=

| STXQI SIS EAL 2|51 CSB
» (3% 1] CSB SHOIX| I SRIAIIZAL 2 TA ZAAI0|E

CSB T

the lnvestigations
cse

Completed Investigations

Statistics

874 ‘}2 782

91



O0+=0] 20| £[A| dh= HEA HE I

o=

1 OSHA =izt

Z5% DB

» CHED(Chemical Exposure Health Data)

OSHA Z2Z=2H(Comliance Officer)2 2tstA 3l QIA}

£ ZF AN ZMF 7| & BtCt A|2+& SLTC(Salt Lake

=4 o|2[5t1 573

Technical Center)0f|

= —

2Tt AHAY

O X|L}2 CHED A|A”0f M &1 S74=|=E, O] DBO
= 1984HRHQ| 7|5 & FH3t0] #2|sta US

2011 [2MB ZIP]
2010 [2MB ZIP]
2009 [1MB ZIP]
2008 [1MB ZIP]
2007 [1MB ZIP]
2006 [1MB ZIP]
2005 [1MB ZIP]
2004 [1MB ZIP]
2003 [1MB ZIP]
2002 [1MB ZIP]

2001 [1MB ZIP]
2000 [1MB ZIP]
1999 [2MB ZIP)]
1998 [1MB ZIP]
1997 [1MB ZIP]
1996 [1MB ZIP]
1995 [1MB ZIP]
1994 [2MB ZIP]
1993 [2MB ZIP]

1992 [1MB ZIP]
1991 [2MB ZIP]
1990 [3MB ZIP]
1989 [2MB ZIP]
1988 [3MB ZIP]
1987 [3MB ZIP]
1986 [2MB ZIP]
1985 [3MB ZIP]
1984 [2MB ZIP]

Download full data set or by year
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Health and Safety
Executive

Home  News  Gui

Public register of
convictions

Search the
database.

Crown Censures

Help

nce  About HSE

Sortby

Books

Free updates _ Contact Defendant | Able UK Limited
HSE - About HSE * Enforcement * Register of convictions & notices *

of convictions * Case list

Details for Case No0.4661031

Defendant (Ascending : Ato Z)

e (Ascending - Alo 2)

4

e Local Authority

An employee suffered multiple serious injuries when he fell approximately 15
metres from a former offshore platform that was being decommissioned by the
defendant company. Poor systems of work for assessing and controlling risk were
in place, resulting in the company's failure to ensure the safety of all its
employees whilst performing demolition work at height.

Offence 31/07/2019

Date.

Total Fine |£200,000.00

Total Costs Awarded to HSE £20,991.24

Breach involved in this Case

Main Actvity

43999 - SPECIALISED Location of Offence

CONST NOT

Related content R Address | Seaton PortAble | Region Yorks & North East

. Statisics | Sl T R 41201 el Local Authority Hartiepool

. Enforcingheath & Construction Ltd CONSTRUCTION (D] (minctny Conaucon

+ Local authoriy COMMERCIAL BLDGS Tees Road S

enforcement 4661031 Able UK Limited  (31/07/2019 | Hartiepool 42990 - CVIL. HARTLEPOOL Main Activity 42990 - CIVIL

* Regulators' Compliance ENGINEERING Cleveland ENGINEERING
PROJECT NEC 1525208 PROJECT NEC

.+ Seotiand Concorcar 4615518 AdamKibrde  |30/11/2018 |Buniey 43220 INSTALL England oG Fixed
PLUMBHEAT/AIR-
CON HSE Details

19
HS =
| OSHA ZIEHA2% DB
» CHED(Chemical Exposure Health Data)
Results 1 - 20 of 3253
Result Page: 12345678910... >
Date Lab
Establishment City State  Zip Sampled  Sic Naics No. Type Time Imis Substance Result Uom
Ibg Inc Bleachette  Clifton NJ 7015 10-Apr- 2879 0 K00477 P 15 2490 Trichloroethylene ND
Bluing Div 1984
Ibg Inc Bleachette  Clifton NJ 7015 10-Apr- 2879 0 K00478 P 74 2490 Trichloroethylene ND
Bluing Div 1984
Telescope Folding ~ Granville NY 12832 09-Apr- 2514 0 K00222 P 15 2490 Trichloroethylene 16
Furnitur 1984
Suburban Plastic Elgin L 60126 05-Apr- 3089 0O K00440 P 115 2490 Trichloroethylene ND P
Co 1984
20

g9=
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| Y=o SrrHsHEAL HEZH

» HSEQ| Rz &l 528
Defendant details - Able UK Limited

| Able UK Limited
Address Able UK Ltd
Avle House
Haverton Hill Road
BILLINGHAM
Cleveland
1523 1PX
Status Private Company
HSE Reference 1015680

1 Matching results found : Showing Page 1 of 1, results 1 to 1

Case Number Defendant's Name Offence Date Local Authority Main Activity

4661031 ‘Able UK Limited

31/07/2019 | Hartlepool

42990 - CVIL.

ENGINEERING PROJECT

1 Matching results found : Showing Page 10f 1, results 1 to 1

Case/Breach Defendant's Name Hearing Date Result Fine £

Act or Regulation

4661031001

Able UK Limited | 02/03/2022

22
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o1 EH Ip7d o1 EH Imp2d
» HSEQ| AHQIHHAHM TA HEXLR » HSEQ| MUQIHEHH THA He Xtz
[ HAYE AT TS
HATE ARTO| CHEt D3| TS X ALDEALE TAQH QFHAT AR |
The B field Major Incident 20054 12 112 LY O|E AlZH0| Hertfordshire2| Hemel HempsteadO 9i=
e o neicen Buncefield Oil Storage Depot0]H 2 0| HAICH 27] 4 & Soi SfLre QAL
@ 11 December 2005 H|Z0|2 2 2 $IR7H L sl0] S0l e REe MOjMCH 409 o| 40| Hagkict o
Month: September 2022 23| AFIRE Q01T 912 MRIR 7SI} £AS 218 50| A mBhs} Moo ¥
3 Fuio] Yo x9S 712 IX 9A0| et I S 0fF SO £33 £/
Archives Ten years on £ Tl kst 42 97| REE 7] S22 LIEC HSE(Health and Safety
Worker hurt falling from gantry - company fined £27.000 A report by the COMAH Strategic Forum Executive)2t EA(Environment Agency)i= ARAE ZAISE 571 2| Atofl Chsh |2 HaS U
30th September 2022 0 Y3 AL S HIES Tl 4 1HU MR CE FHotets BYS URICH
I R

Company fined for workers' excessive radition exposure
30th Seplember 2022 » HAZIC: of O 0| LOjLiLE? (PDF I B 1M H3)
> 37 o 2l E(PSLG) 2T 21N - A= NT HZo Cfs ob A &Y BE
PDF It SN HF) : 37 oK 2|6 JE(PSLG)2 Y2, =&XEM CARHA €
2 4TS Qo ZNOl T Y30 WS SRS E HIEICL CA 2
2| AHgio| QP g Zhists ofo| 9l EaEl AT ALY A 2iig 3502 Y, TY
A PG| QA (hEHE FHE = U= ZYUAIYLICE O] PSIG HF BaM:=
Bouncefield Standards Task GroupOflAf 7Y%t ZiMAtEtS J|gtoz 6o, Mg XME
AfO|E2| M7 9 2o LS MIB E0AS| 2570 AT AFS B5 C12& ¢ Qlof ¢
Totn =Xl X HS MBSk
> Z2 A~ OFH 2|62 PSLG #1H (B3)
> S5 AHY 3 OFF 2|ClY ¥ (PDF)
» HSE H& 9! FXt0f i3t MIIB(Bouncefield Major Incident Investigation Board) 21
A (PDF)
2 » HAEE AMD - 1049 T - COMAH(STIA A0 #2) M2t 23 =X (PDP) 25

Construction company fined after worke falls through fragile roof

30th September 2022

271h Seplember 2022

Firm failed fo control risks fo employees from vibration
22nd September 2022

o= ZakA
— —
O o] = S re 2 ra
| W22l SrHfstzAL HEZH | TUA ALDEA} 271 DB, EPICEA
» HSEQ| AAQIHEAY HA HeXlz » DYA I HYHEAATR(INRS)2| EPICEA
TEXZHINX|Z| #12 XISoA Bo{H A 2|Atof S 3t (2022. 9.30.) .
2I2E M(Leicestershire)2| ot A Z|Ab= Z2XI7F K] 7| 412 X|S0M oM A% 402 242 = 82t ot A NIS  Santéetsécurité autravai £ recrorcrorsrioste.. [
SLE(19Y 21 eHiTtRN Ol HES Bt WL Cairns Heritage Homes Limited2| Z2X7t 2019 83 1<
Nottingham Recycling LimitedQI X'% ZFEI% _/'\_§:H6'|.E‘j = 7m -‘:‘E—O|9l X'%O"kl H}g}gg Eé'lo‘iﬁﬁ'—“:" X|%0" INRS | Actualités | Démarches de prévention Risques  Métiers et secteurs dactivité Servkesauxemeprlses
Yo = Ae HIA EIQI7E AEEAX| T 2 A S QHHSHAH Y 4= = ZX7F SESHX| LUCE 2 Xt= X Accven > pubtcatons etouts > Exses e onnées > Epicen
S0l F2510] LIFEXLZ AA| AICH2|E FE3Hs S AHTe| YA 21 WS okstadn UL HSEL| ZRALO Epi o
(2™ Cairns Heritage Homes Limited= ME-8 AFQA(QL A4S U H7|SS RYCE =t HYE Of picea wmee- HEE
Al'O| AFRE|R| Y= SOt 3| X|2€ £2|8t1 AQUCE O] 2| AZ 9l ZH=0f Azist Asto| Qlon oHH Etudes de prévention par l'informatisation des comptes rendus
oh A AAHO] MEE(X| AT FEHS LX|SHALE QHHY D 20| =2 2L} AE H|AS5E7| e =X i EN SAVOIR PLUS
7t SESHA| LRACEL 22Xt HS B2 YAZ| T SESHA| LA WX|7] ¢/ XS HES St T2 Y| N EPICEA o bsedo diodss e
" e - ’ - . A anonymo rassemblan s do 10,000 con
SHX| Rl 22A7F A2 £42 RUCL Cairns Heritage Homes Limited(Rectory Place, Old Parsonage Lane, r— S sy 500 N ...
Hoton, Loughborough, Leicestershire, Leicestershire)= 19743 2% B4 9 O & RO MM 2(1) 2[Rt CH — Cos acodontssont i, grves ou signficatfs eriien
off FZIE CIFALE O] 2|Ab= 20223 92 28 L X[QH HRA0A 80 L2 E(£80,000)2] HadS HtL E.-P ? E-A e U o P GRS
FIIR YMAS G 99812 EE RE32ts BBE YUOLCE W23 £ HSE Z2YSE Philip Gratton2 Tt oot Elomopat don o it s PO cicrapic
2—'l' 7FO| g I:I' fins statistiques. epicEA
Chali=] = Al “objecti est
*F{ofst K| BO| MO Steimt 7|Ef £ ROIM ZHYSHs AR TS 22| H2I0] QUi K 0PN 3] g 1 e e e e o 1 o =
oIt 2=xtol Pas F, 18, 2o U A58 HZF HYo| 9ok, "0 Al ofHo| Tt oriet & LN Y
Al 2RO OpE|0f RARUACHH ZA0| U2 4 HtA7|= B odE &= AUS Aolct” otoni 5 ypo difomaion,conactoz cojonale (CARSAT, CRAM, GGSS)
24 26
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Trémie o alimentation des big-bags de fabrication « maison »

Traces des chocs/frottements sur le tablier du chariot et d'un crochet de la trémie d'alimentation
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