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Risk Communication
The Stoplight Effect i What do you do at ared?
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Risk Communication
The Stoplight Effect i What do you do at a green?

STOP!

Lawrence Livermore National Laboratory
EORM_EHS_|OHA2015 dmz.ppt



Risk Communication

Easy worker system is green & red T is it practical?

STOP!

GO!
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Risk Communication

The Stoplight Effect T What do you do at a yellow?

STOP!

GO!
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Risk Communication
The Stoplight Effect T What do you do at a yellow?

STOP!

AAssess traffic, then decide?

ASpeed limit vs. your speed?

GO!
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Risk Communication
The Stoplight Effect T What do you do at a yellow?

STOP!

/- C U UC

ASpeed limit vs. your speed?
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Risk Communication

ABandingo splits oyellowd iIinto
y /
S  VeryHih / / | /
E (serious injury) é
V High ///
: RL 2 RL 2 v
E (lost work time)
R [Medun RL 1 RL 1 RL 2
(first aid) 45
| 7
L
l it k] RL 1 RL 1 RL1 | BL2
Extremely Less Likely Likely Probable
wiy  PROBABILITY
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Logic Behind Risk Level Based Management
System (RLBMS)
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7 7
Very High (serious
injury or illness) é
High RL 2 RL 2
(lost work time)
Medium
(recordable) RL1 RL1 RL 2 A
A
Low
RL 2
(up to first aid) RL1 RL1 RL1
Extremely Less Likely Likely =l

RL1:

RL2:

RL3:

RLA4:

S PROBABILITY

OK. Employees perform work under bi-annual application or approval.

No oversight by Occupational Health & Safety (H&S) disciplines necessary.

Log . Established tasks with approved controls, recorded by supervisor. Periodic
review of tasks, procedures, and controls by H&S disciplines.

Permit . H&S Team/supervisor review of hazard & controls (1 page). Supervisor
and cognizant H&S disciplines need to formally concur.

Controlling Document . A thorough review of hazards & controls with the H&S
Team, workers, and supervisors is performed and documented.
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Logic Behind RLBMS

RL breakdown | Typical ES&H oversight |deal ES&H Model

RL4

RL3

RL2

RL1
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Risk Level Based Management System
as Risk Communication

ABenefits to RLBMS

* Cost-Efficient * Calibration * Auditable

R&D * Participatory * Simplified * Standards
(IWS) 2504 * Establishes Risk-to-Task

= p ~ Controls

T RL4 Do cot

A L ) Contact

g 4 h | ES&H Team | BESRIN:

A rL3 | Permit RISK

} BASIS
R 0
i 715% ):ttttn:ﬁllllll_llllllllllll FOR
RL2 | Supervisor WORKERS

T g ) Log | skill of the

A f A Craft

i RL1 OK

S \_ J
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Risk Level Based Management System
as Risk Communication

Once the RL i s

€ Ri sk Communi c

AWhat level of hazards are present

AWhat controls are required

AWhat PPE is necessary

AWh at | eveolf fodf idss iegxmp e
AWhat documentation is necessary

AWhat level of training is required

AWhether medical surveillance is necessary

‘) AWhat level of assistance is necessary

ADo | need advice from an expert
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How to Solve Hazard Assessment Inconsistency Issues?
RLBMS and Control Banding Strategies

Batching tasks by similar

Once the RL 1Is exposures / controls
€ Risk Communi G

Example for Beryllium

o Reasonable CFF Chamber Entry; RBWA,;
RL4 . 10% likelihood of Large-scale D&D Tyveks;
J airborne Respirator; Be
Workers;
RL3 % Dermal, possibility Mechanical testing; BWA:
~ of limited airborne Sputtering; Large Respirator; Be
> assemblies Workers
N Dermal exposure Handling small parts Local posting /
RL2 > 25% \ only (targets); Work with  labeling;
) foils Gloves; Be
Awareness
) No exposure Instrument with Do not access
0 )
o RIS - 20% potential embedded Be components.
D window
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RLBMS Outcomes: Safety Checklist

NO | NA

Items Assessed

YES

NO

NIA

Items Assessed

Fall Prevention and Protection

Excavation and Trenching

Employees are utilizing 100% fall protection at/above 6

feet (2 m) 22 Before digging, “utility locates” have been performed
100% te-off maintained atiabove 8 feet (2 m) or when 23 Occupied excavations are adequately protected against
exposed 10 a fall hazard. cave-in

i “‘Competent Person” daily inspections are compleled prior
Fall protection in use is in satisfactory condition 24 i excavaion entry
Employees wil not contact a lower level cbstruction 25 Adjacent equipment {stationary/mablie) i controlied 1o
during an arrest prevent imminent danger 1o cocupants
Floor/Wall openings are covered, protected and labeled 26 Employees are hand digging with non-conductive tools
(l.e._load rating) while locating underground utikties
Electrical Safety and

Scaffolds
Lockout/Tagout (LOTO)
A GFCI/CB/Assured Grounding/Earthing program is being 27 Scaffolds are mnstated, mantained and inspected per
used where required requiraments and possess scaffold tag
Al exposed conductors are covered by closed electrical 28 Medificaion, erection and dismantling are performed only
enclosures by competent scaffold erectors
Temporary wirng lerminations are protected both 29 Scaffolds are grounded where exposed o
dielecincally and mechanicaly nductionielectrical conduciors
Ground prongs are present on exiension cords and power
tools as required Ladders
Proper PPE is being used when working on energized 30 Metal ladders and multi purpose ladders are not being
circuits used
Al applicable hazardous energies are isclated with an . .
attached LOTO davios and tag and al reskiual/siored £l o i s aacrd ngeirt
energy relieved
Zero energy checks are being performed with a volt ohm 2 Ladcer posiboning s acequale o perform work salely
meter (proper ladder angle)
Each exposed individual has control over the lockout 1 Ladder is suitable for the task (e.g.. extension vs. A-
device frame)
LOTO device emergencyabsent removal protocols are 34 Employees are not standing on the 1op two rungs of
being followed ladders _
Proper insulated fools aro being used for electrical work a5 g:wugsyeea are mantaining 3-point contact while climbing
Is the proper signage in place Lifting/Rigging Operations
Only quakfied cperators are operating hoists (stabonary

Confined Space 36 s oy
;;n': ime attendant is presant during confined space 37 Rigging operations are performed only by qualified riggers
Confined space = being monitored for potential chemical 38 In-sesvice ngging equipment is in satisfaciory condiion
and atmospheric hazards {load limit tags inspected, defect free, hoists)
Adequate rescue equipment is readily avaiable 39 All load hocks are equipped with safety latches
The entry permit addresses all Imminent dangers for 40 Swing radws has been identfed/barricaded with danger
permit required confined spaces tape or bamcaded If needed
Is the proper signage in place 41 High voitage lines are shieided when hoisting and rigging

operations are within 10 feat
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ALL ITEMS

Potential RL3
ARL2 if:

+ In Place
+ Identified
+ Assessed
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Expert-Based Calibration is Essential

AQuantitative Validation!
AHow many samples?
AHow often do we re-sample?

AHow broad is the task scope?
WHETRHELCERENR A How narrow is the task scope?

Negative AHow detailed are the captured

Exposure parameters?
Assessment? A Other considerations?

Key component
for RL3 =9 RL2
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Does Control Banding Fit with Regulations?

Contract Management (External) T Selected from 1262 entries

10 CFR 835

10 CFR 850

10 CFR 851

29 CFR 1910

29 CFR 1926

ACGIH Ventilation Manual
ACGIH TLVs 2005
ACGIH TLVs & BEIs 2008
ANSI

ASME

BS OHSAS 18001:2007

BMBL

BAAQMD

CA Health & Safety
CA Labor Code

CA Water Code
DOE Orders

DOE Guidelines
Executive Orders
IEEE

ISO 14001:2004

ISO 9001:2008

Contractor Assurance (Internal) T Adds Policies & Processes

Lawrence Livermore National Laboratory
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DOE-Related Regulations

A DOE-STD-6005-2001

ASection 5.1 fiéBaselines must

the frequency of updates being determined by risk and
variabilityof oper ati onseo

ASection 5.3 fiéThe frequency

should be proportlonal to the risk presented by the
hazard(s), the variability of the operation, the operation
frequency, and the type and dependability of the controls
|l i miting exposureseéo

A 10 CFR 851
A Sub-Section 851.24 (6)(a) Industrial Hygiene: {Contractors
must i mpl Ieimakton badejine surveys and

periodic resurveys and/or exposure monitoring as
appropriate of all work areas or operations to identify and
evaluate potential worker health risks;

Lawrence Livermore National Laboratory R
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Risk Assessment & Control (RAC) Database
(Main MenLI) Worker Safety & Health [H Risk Assessment &

Functional Area Control Database

FIRST Step is to

Develop a Procedure:
1. Hazard ID

2. Hazard Assessment
3. Risk Assessment

4. Control Application

Peroxidizable Chemicals ris [} A
Asbeston Filtering
WorkPermit BRI TICEUETY ey

oW pe l 1 st pertor nt, To view ¢
ta tlgp t HAC, lWL Iyptl&l
l ck on AWP, LWP HALD tto l e fields blank to find all, ALAB
WED # Types [ cloar ‘ Rush Form
Tasky | Crara

SECOND Step is to

Develop Tool/Database: Facility St ety o 0 4t 400 e the Petom S
1. Outline database survey o i
processes to match =EE=
procedure
NOT the other way around! Surce
Dowments (__Puform Sawen | | Cuwar Crtwria |
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Accessing and Using the RAC Database

Worker Safety & Health IH Risk Assessment &
Functional Area ... . ns Ly Control Database

9

— 1
Peroxidizable Chemicals Heryllium Inventory & Characterization Summaries Reporis [ xit Database

Anbeston Resplratory Filtering

AWP |

Work Permit Protection Facupleces

To create a new permit, first perform a risk assessment, To view of
extend existing permits or HAC, enter WCD#, Type & Tosk, then
click on AWP, LWP or HAC button, Leave fields blank to find all,

ALAB

WED # Type: | oo ‘ Rush Form

Crmeria

Tasha

Select a specific facility from the list and then click the Perform Search

efe
a C| Ity buttan, Leave the field blank to find all,

Facility #:
Survey (" Pacform semeen_|
| Cloar Criteria |
Source
; IH SME Name: |

D r en i | Puform Seaen | | Clwat Crnerla |

2ob
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RAC Database Source Document Page

= | N SER - B!

Toew Ei NIk adee) | Mew Ris Arifttey Bem Szeriamen |

. hdeee L

i
) [ mainMens ]'},‘=
Note from SME: Mazard (vae ans S ol | Risk Level o

Any Gusittmd LLML 11 cm sevtew 30d =1[s v t= artome fices. o]
205r0ve AN ANF if e PROSEeT work scope
s 3mal) end doas Nt mecess sy of the |
el iy o . 2;. Auteszse . % Sanevwm T T8 1813 ek

1 Tha work scooe ocours withis one roam; o ¢
T Tha work BC0SE Awolves work that would ]
rartmally Lave e erroizyees sbout a bl WoTve lege ooope sow Ths changs wes mede
work shi® iz camgisle. o [=1l¢

rzalext 23 Mewmce 97 ; 7
TES o T wih HEAD0T and Potieet Desigoes tan Rev Date
SHA Dyertne e Ssams
b=

Iinady 1o becarms Batie ) & lm-awounnmm B batwaes 50 3aa 100% of
wyect S 2ispania of sitoe ]nﬂumw‘mld the OEL without mgarn t=
L

Risk Level | i Cluss 1V worn scimtios =] [Class 11l Assestes Dpwrations |~ |f Cluse # =l ew 1=
Descriptan. 2z Maitmrance (DA [
» and Daliterate removal of ACM Defibersie astenes semeval
actvbies In which werkses that ts not TSI or surtacing taaks Incute abatermert of
come 1 contact with ACM, as Faciity acuvity in which ACM material 0.6, mmoval of !vunmwnmnu)
wall 2 sctivits 1o claan up | & llkndy 1o ba v | vl s cthar TSI and
warie and Sabnz having ACM reaukting In potertial wallzcara. foor the. sheeting, wurfacng matasal that is
Thase actinties inchoe the woisental 3iMome eocsees | || MAing 00 Siding sNngles. ‘mmmm
handing of ACM that 1a and comatoction mastc) | | t2mn what 18 reguernd bor
Tubstantiwly irtact ang not All Canes 51 3cnvity s resied Polentisl scorae levely may ‘-nm-« activiims

7. 3kl matals, Sosine. je0. 3l matals. Norne

insalation ¢f srborme ‘_i mmmm -
1
|

Srtegion fidars can eas s MoeEss Soex aan leac 0o
lusg cancer o mesotheloma hang Cancer o mesethelioms |

Deliberstely remmowing
[MATERIAL TO BE REMOVEDY]

MATERLAC YO BE REMOVED]
K relante mSasics foes |

containing material causing £

|
[AMOUNT OF MATERIALY i JAMOUNT OF MATERIAL]
Wil relaase 3abestos fibers |

|

VLU AN wetl wiDing Wi | lhmmu\l tof| oo the air The matenad that |- |ino the ax Tha potental for |-
Trae activtien inclede the || [inciuze, But ave not dmeed 1o, [~ || Tases inciuce bet s aat = || Abstement =]
Nanokng of ACM ihat is e foliawing Timited o |
sutatartiafy intazi anz not 1 1 Wit Fucatatizna: ! Walltcara remcve o
IVeaty 1o becorma Matie § o It Floor Faneraticns aenaition;
sutyect 5 Sispursas of alomal |3 ACM GasiatSeut 2. Traneee e
Nbew) ;m-mww 3 Linaleum mmaval (with

=1 1| paoer backng) I=1

ot '.l.lll.n-ml-?.L Wk Punabations (NEA: E lr—;.v\rq. ! | Enginesnng

Class IV work 1 cumodal Aclivties covered Oy i NEA | ||t St up glove 2ags | 1 Set 1o piove begs

worewes inciide peratation of wTUn? 1he abate— et Ewe o woend the staleman! aws o
WRIDORT Wit Bt estabiah sok yws | entaziinh work wee

Engrewieg. |wuwmmdw e | win e |

' ANERA yacusm woall Ibhm“ £ mil poiyprepytens plastic |lvnl schrompyiece slamc

be used 1o colect 311 | Meunting a8 amachments 213 fiagatve Ab (HESA || 3na Magatiee A HEFA

Prasumed Aabesics | miuding casinels, while Frirubon NMu=sines (NAMs, skl 'ﬂn-mm--m—
| Bomdy, canauit backets, light || Moge: that nave & valumetic [ | Hoge) St nave 3 velmetric 1o

Containing Material PACM)

i
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Industrial Hygiene Hazard Source Documents

List developed by identifying US OSHA regulated materials and LLNL specific
policy. Chemical Use hazard is a catch-all for everything else.

35 Separate IH Hazard Source Documents Identified Including

1,2-DB-3-CP Biological (ABSL) HF Oxygen Deficiency
1,3-Butadiene Cadmium Lead Peroxidizables
Acrylonitrile Chemical Use (x2) Magnetic Fields Refrigerants
Arsenic Chromium +6 Mercury RF/Microwave
Asbestos Ethylene Oxide Methylene Chloride Silica

Benzene Fluorine Methylenedianiline  Toxic Gases
Beryllium Formaldehyde Nanomaterials Vinyl Chloride
Biological (BSL) Heat Stress (x2) Noise Welding Fumes
OSHA 13

Completed October 2013

Lawrence Livermore National Laboratory
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Perform a Risk Assessment

Everything starts with Worker Safety & Health IH Risk Assessment &
Functional Al'ea Lawrence Livermore National Laboratory Control Database

the risk assessment:

1. Start with scope of work
2. ldentify tasks

3. ldentify hazards

FUNDAMENTAL IH!

To create a new permit, first perform a risk assessment. To view or
extend existing permits or HAC, enter WCD#, Type & Task, then
click on AWP, LWP or HAC button, Leave fields blank to find all. ALAB
WCD #: Type: | Cles: ' RUSh FOI‘m
Taske: | Criteriz

23L
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Perform a Risk Assessment
Lied /o Ol @ | k2 Q- R

e 8 Bl Ay vady | bt !ut-.mum lm-‘-h;b_;umnﬂ | Fing Sam Rl A -t

gorestment || Upaute Acecoment |
WeD® 13103 WD Type D E—:
—_— TMHENE Ye  No S WA
Pes il TNTNME Ye N ¢ WA
Inciudes ol forms of including s Iptical, ete
Inciudes anshing and preparing samples

Hatard; Chemica! Use (32810 Communication _““";f__. Pk Levet EEN
Specific Agentisl 100c, compsive, flammable chamicals

Assesament Lab packing of chamicals for offsite disposa! Usually chessicads winl
Notes: remain i sodisd, Origingl manufachrers CONTANETS, work is pecfomed

Aot ORSIT10 - owend 17 -Createt Aww Asadarmrent s feviane 8 Mooy 1
Follow-Up; Kok Required s O 08TV
St WA tge oy
~_//
Task Specilic Pequiresnents 106 T —— lisk Level Selectn Teol | gk Lewel Selection Guede
DRSTRUCTIONS: Macify text in the "Hazard & L " and the "M Leve! of Control’ fields to match the speafic task you are assessing Chek the Dutton above the teld to
tmlgulqt h:.u mfnﬁ lftn ymiwcu‘ Usenjc{@n ujlnnu te inne: y qou nutwaw qured lnw e qunonn fnlgq-up @u!&um “Comgiete” when finished
__ Mazaed Assessment Language 101t 1o cogy| Ji Minimum Leveiof Controljoicktocopy | rongwup
Hagwd e WCD? 1oy Resprator prescribied for Ihis Nazand s tice levet Nome Requirementy.
Assess and describe the hazard using: Engineering: None
1. Agent name 1. Emergency eyewash If using comrosive chemecals {2 2 pH 2 12)

2. Agent farm % goarsl ventilation
3. Duration of use

aminfirative:
L Traming Reqarements: HS$240-W and HS4685-W and/of
F54050-W {supendsors)

2. labeling Requitemnents:
1 Store buk

and principal hazarcls)
g 1o manudacturer requirements

wo v

Tk Hazard Specthic Agmeri|y) AL Assesscr Mates Typm . Liscatiam Leorrpinte
| R 3 =) & = OE)| ) | ==

» Cramiry Charmical Use (Hutard i, corrabive, Aarrenalie Sharmcaty Mms 138 Q00 [Traht]
* Davaiopng NITUMENIGOs Derger DeScmy o Ms TR 20
* Testng NenDessructive HeatRtrass Forreat Weork Deening) 3 w3 b2z 3200, 330¢,
* Termg Nor-Lercricove Nzise 3 W m $300, 3300, [t
* Abating 2abertza =) Wi ot 1131
* Aatiag Lasd j=e%] WS 00000 00
 Collacting Samales (E5+4) Terptium s 17 w3 15315 5200, 5300
“# Cailecring Sanzien (F34) Berytium - I mws  IsnT 3300, 3300
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Perform a Risk Assessment

Risk Levels for Particular Hazards Determined by:
1.The defi nition of the h
2. Example tasks by risk level

3. Bullt-in algorithms:

6 CB NanoTool
Chemical Use Tool
Oxygen Deficiency Tool
Toxic Gas Tool
Welding Tool

o x x O«

Lawrence Livermore National Laboratory
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Risk Assessment Algorithms — CB NanoTool

TeskSpeciic Requirements or sk Level Rik Leve Selction Tocls Fik Lece Selction Guie

€8 NasaTonl [ Coenical Tool | Crepgen Deficency Toal | Toic, Corrosie or Reactive G Toel
| INSTRUCTIONS: Select  variabie from the yellow highlighted filds 1o obtain your risk fevel Cliok the “4ssign Risk Level” button when all yeliow raghlighted figids have been completed.
Lowest 08 Surface Raschay Mg Amoarn of Crenical Used n Onz Day
2 Parice Szps Dasiness | Mt
Fance Damstzr

# 0t Employess 9 Simir Bposue:

Yhtzgen? Soksbiy Frequenzy o Ooerion fhrma Bz
— Conager> Operton Durton e it
Achmagen? Regroducive ez Pobablity.  Severity:  RiskLevet
‘ Visit the fobowing to help you determine # the matenal is an asthaagen: =
Onezl shmazens! Dermal Pz
Buble libeary of Miznershs (Asemacens) Mg

Junign Nk Lo

Indugres & Azhmazem
Ozcupsiarg Athmazens Y DO%

zeb
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Risk Assessment Determination —
Example Tasks

Lawrence Livermore National Laboratory R
EORM_EHS_|OHA2015_dmz.ppt



