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4- Environment Protection Agency-US
5- Occupational Safety and Health Administration

1- Health ,Safety and Environment Management System
2- To endanger
3- Risk
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LO score Likelihood of Occurrence More Descriptions
0.033 Almost impossible Only in extreme circumstances
1 Highly unlikely Though conceivable
1.5 Unlikely But could occur
2 Possible But unusual
5 Even chance Could happen
8 Probable Not surprising
10 Likely To be expected
15 Certain No doubt
5o o] 4233 ¥ Jgoz

DPH Degree of Possible Harm

0.1 Scratch or bruise

0.5 Laceration or mild ill-effect

2 Break of minor bone or minor illness (temporary)

4 Break of major bone or major illness (temporary)

6 Loss of one limb, eye, hearing (permanent)

10 Loss of two limbs or eyes (permanent)

15 Fatality
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FE Frequency of Exposure

0.5 Annually

1 Monthly

1.5 Weekly

2.5 Daily

4 Hourly

5 Constantly
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1- Environmental Failure Mode and Effect Analysis

1- Risk levels
2- Mitigation effort
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NP Number of Persons at risk(persons)

1 1-2

2 3-7

4 8-15

8 16-50

12 50+
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HRN(RFN) Risk Level Mitigation Effort Risk Management Acts
0-5 Negligible Accept This Risk May not need immediate Act
510 Low Accept This Risk May not need immediate Act
10-30 Moderate , significant Control Do something about these risks as soon as possible
30-100 Substantial Control/Transfer Da something about these risks immediately
100-300 High Avoided/Control/transfer Just Do Tt
300-500 Very High Aviode Elimination
Over 500 Unacceptable Avoide Elimination
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1- Risk Priority Number
2- Severity

3- Occurrence

4- Detection
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Laboratory Mitigation Risk levels (%) Initial | Residual | Mitigated
= Efie MNegligible low maoderate substantial High Very Unacceptable ek Lk pakLe
high

1 Before 8 11 17 47 15 It 2 92 69
After 77 15 0 6 0 2 0 - 23

2 Before 0 3 32 58 7 0 0 100 -—
Afier 38 16 2 14 0 0 0 02 38

3 Before | 5 30 37 26 1 0 99 | - 83
After 1 84 L] 1 9 0 0 0 - 16

4 Before 2 9 8 44 27 8 2 98 o
After 59 33 2 0 6 0 0 al 37

5 Before 2 10 2 42 42 2 0 98 -— 54
After 56 25 12 0 0 7 0 - 44 )

G Before 6 12 24 45 10 3 0 94 - a
After 50 14 19 17 0 0 0 == 50

7 Before 3 12 16 37 30 2 0 97 — 75
After 78 14 2 [ 0 0 0 - 22 )

8 Before 1 10 12 39 30 5 0 99 -— 26
After 87 7 2 3 1 1 0 - 13

9 Before 2 10 9 33 36 8 2 98 -— 81
After 83 10 2 4 1 0 0 - 17

C;uug‘}b..pug‘sl.o.ﬂ—M‘..\.Q.ggi&&é.’fQ@M|QL¢|A§|}|.\A}3JJJSOMQ)BT”M)M’L&M“Jg.\.‘?

Laboratory field Total Risk Estimation
Occupational safety and health Environment
Before mitigation effort | Afier mitigation effort | Before mitigation effort | After mitigation effort

] 6.85 2.00 22.08 4.80

2 8.53 1.80 15.80 4.80

3 10.06 1.00 13.44 5.10

4 12.89 0.90 20.90 6.30

5 14.80 0.80 14.48 6.10

6 15.55 2.00 14.7 5.10

7 16.38 4.70 13.44 5.10

8 19.82 0.70 17.76 4.60

9 21.11 0.90 18 5.92

Mean 14 1.64 16.73 531

SD 4.8 1.26 3.1 0.62

Paired -T Test Sig=<0.0001 Sig=0.0001
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Laboratory Priority of act
field r —
Occupational safety and health Environment
Risk priority Administrative methods Engineering methods Risk priority Administrative methods | Engineering methods
numerals numbers numbers numerals numbers numbers
1 85 19 66 5 1 4
2 101 26 75 5 1 4
3 41 11 30 5 2 3
4 b6 16 50 11 4 7
5 130 50 80 27 0 27
6 47 22 25 5] 2 4
7 40 10 30 5 4 1
] 97 40 57 13 1 12
9 92 32 60 9 | 8
sum 699 226 473 86 16 70
Ratio(%a) 100 323 6.7 100 18.6 814
25
2
=
5
= 20
W
4
5
-
el 15
)
=
B
o 10
5
Trreseny, . o".. e s
* 5 ueees o Qegupatipnal=Tery and health HR'N;: 3 (<1
0

3 4 3
labaratory Iic]dDNO

6 7 8 9
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Sl F0) Jolwe 1, % Mitigated risk
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25
W total risk
estimation after
20 mitigation effort
%
15 W total risk
estimation before
10 mitigation effort
%
5
0

D3 0 LS Mol Gloludl jlazs g JuB 1) (Seosl g Calilags Ol yblbo as bgo po S5 Sy 7 glaw dous Lo 1 ¥ ST
U fauzmo g al e landl 43y a2 g sl 0 1585 0 306 Sl g ST 45T S o0 (ol (R Lo 3T (Sl S 7L sy Lio)
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30
m total risk
» 25 estimation
= after
= 20 mitigation
E effort %
n 15 .
; = total risk
E 10 estimation
s before
2 5 mitigation
effort %
0

1 2 3 4 5 6 7 8 9 10 11
laboratory Field NO
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