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E&ORM - The Banding of EHS

= Risk Communication through Risk Assessment

= Risk Level Based Management System (RLBMS)

= Developing and Applying RLBMS

= Risk Assessment & Control Database

= Banding Environment, Health, and Safety (EHS)

= Banding Environmental & Occupational Risk Management (E&ORM)
= Lessons Learned

= Future Vision
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Risk Communication

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

STOP!
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Risk Communication

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

STOP!

GO!
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Risk Communication

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

STOP!

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

STOP!

D everv ,
» Assess traffic, then decide?

e Speed limit vs. your speed?

GO!

Lawrence Livermore National Laboratory P



Risk Communication
The Stoplight Effect — What do you do at a yellow?

STOP!

» Assess traffic, then decide?
» Speed limit vs. your speed?
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Risk Communication

“Banding” splits ‘yellow’ into two risk levels (RLS)
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Extremely Less Likely Likely Probable

Unlikely PROBABILITY
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Daily Life at a National Research Laboratory

= Mission
« Basic Science
« Biosecurity
« Counterterrorism
« Defense
« Energy

= Research
« Computation
« Engineering
« Physical and Life Sciences
« Global Security
« Lasers

| "
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Can Control Banding Work at a National Lab?

TROL BANDING

Modification
w
Containment
w—-ﬂ-‘
Ventilation
-—____""—-——_____L__w_'__‘______-—-""__,__—-

Work Practices

Bl
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Logic Behind Risk Level Based Management
System (RLBMS)

<="a—-—2mMm<mwn

2
L]

Very High (serious

injury or illness)

High
(lost work time)

Medium
(recordable)

Low
(up to first aid)

RL1:

.

RL 2 RL 2 //
RL 1 RL 1 //
Z
RL 1 RL 1 RL 1 RL 2
ESTSTIY Less Likely Likely Probable
i PROBABILITY

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

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

RL2:

review of tasks, procedures, and controls by H&S disciplines.

RL3:

and cognizant H&S disciplines need to formally concur.

RL4:

Team, workers, and supervisors is performed and documented.

Lawrence Livermore National Laboratory

Controlling Document. A thorough review of hazards & controls with the H&S

Log. Established tasks with approved controls, recorded by supervisor. Periodic

Permit. H&S Team/supervisor review of hazard & controls (1 page). Supervisor

LLNL-PRES-669839



Logic Behind RLBMS

RL breakdown Typlcal ES&H OverSight M

RL3 RL3 /
RL2 RL2 ///

RL1 RL1
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Risk Level Based Management System
as Risk Communication

» Benefits to RLBMS

* Cost-Efficient * Calibration * Auditable

R&D * Participatory * Simplified * Standards
(IWS) 25% * Establishes Risk-to-Task

= - ~ Controls

T RL4 Doc’t

A g ) Contact

g 4 b ES&H Team CLEAR

A rL3 | Permit RISK

} o BASIS
R
2 75% j:tttttl:(lllll.lllllllllllll e
RL2 Supervisor WORKERS

T C ) Log | skill of the

o E b Craft

S RLI OK

K

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

Lawrence Livermore National Laboratory

Once the RL is known...

... Risk Communication flows

« What level of hazards are present

* What controls are required

 What PPE is necessary

* What level of ‘sign-off’ is expected

* What documentation is necessary

* What level of training is required

* Whether medical surveillance is necessary
* What level of assistance is necessary

* Do | need advice from an expert

« SHOULD | PICK UP A PHONE AND ASK

&
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How to Solve Hazard Assessment Inconsistency Issues?
RLBMS and Control Banding Strategies

Batching tasks by similar
Once the RL is known... exposures / controls

... Risk Communication flows

Example for Beryllium

o Reasonable CFF Chamber Entry; RBWA;
RL4 10% likelihood of Large-scale D&D Tyveks;
airborne Respirator; Be
Workers;
RL3 % Dermal, possibility Mechanical testing; BWA:
0 of limited airborne Sputtering; Large Respirator; Be
D 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
RL1 )
- 90% potential embedded Be components.
window
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RLBMS Outcomes: Safety Checklist

NO | N/A

Items Assessed

YES

NO

N/A

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% tie-off maintained at/above 6 feet (2 m) or when 23 Occupied excavations are adequately protected against
exposed to a fall hazard. cave-in
Fall protection in use is in satisfactory condition 24 Competerjt Person” daily inspections are completed prior
to excavation entry
Employees will not contact a lower level obstruction 25 Adjacent equipment (stationary/mobile) is controlled to
during an arrest prevent imminent danger to occupants
Floor/Wall openings are covered, protected and labeled 26 Employees are hand digging with non-conductive tools
(i.e., load rating) while locating underground utilities
Electrical Safety and
Scaffolds
Lockout/Tagout (LOTO)
A GFCI/CB/Assured Grounding/Earthing program is being 27 Scaffolds are installed, maintained and inspected per
used where required requirements and possess scaffold tag
All exposed conductors are covered by closed electrical 28 Modification, erection and dismantling are performed only
enclosures by competent scaffold erectors
Temporary wiring terminations are protected both 29 Scaffolds are grounded where exposed to
dielectrically and mechanically induction/electrical conductors
Ground prongs are present on extension 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
All applicable hazardous energies are isolated with an . . .
attached LOTO device and tag and all residual/stored 3 S_tralghUExten:-;lon ladders are secured against
. displacement
energy relieved
Zero energy checks are being performed with a volt ohm 32 Ladder positioning is adequate to perform work safely
meter (proper ladder angle)
Each exposed individual has control over the lockout 33 Ladder is suitable for the task (e.g., extension vs. A-
device frame)
LOTO device emergency/absent removal protocols are 34 Employees are not standing on the top two rungs of
being followed ladders
Proper insulated tools are being used for electrical work 35 E‘Z‘lgé?:ees are maintaining 3-point contact while climbing
Is the proper signage in place Liftinngigging Operations
Only qualified operators are operating hoists (stationary
Confined Space 36 and mobile)
;ﬂ time attendant is present during confined space 37 Rigging operations are performed only by qualified riggers
Confined space is being monitored for potential chemical 38 In-service rigging equipment is in satisfactory condition
and atmospheric hazards (load limit tags, inspected, defect free, hoists)
Adequate rescue equipment is readily available 39 All load hooks are equipped with safety latches
The entry permit addresses all imminent dangers for 40 Swing radius has been identified/barricaded with danger
permit required confined spaces tape or barricaded if needed
Is the proper signage in place 4 High voltage lines are shielded when hoisting and rigging

operations are within 10 feet

Lawrence Livermore National Laboratory

ALL ITEMS

Potential RL3
e RL2 if;
+ In Place

+ ldentified
+ Assessed
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Expert-Based Calibration is Essential

e Quantitative Validation!
« How many samples?

How often do we re-sample?
How broad is the task scope?
How narrow is the task scope?

How detalled are the captured
parameters?

e Other considerations?

What makes an
Negative
EXxposure

Assessment?

KEY COMPONENTY
FORRL2 =) RI?

Lawrence Livermore National Laboratory



Does Control Banding Fit with Regulations?

Contract Management (External) — 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) — Adds Policies & Processes

Lawrence Livermore National Laboratory
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DOE-Related Regulations

= DOE-STD-6005-2001

« Section 5.1 “...Baselines must be updated periodically with
the frequency of updates being determined by risk and
variability of operations...”

« Section 5.3 “...The frequency that evaluations are updated
should be proportional to the risk presented by the
hazard(s), the variability of the operation, the operation
frequency, and the type and dependabillity of the controls
limiting exposures...”

= 10 CFR 851

« Sub-Section 851.24 (6)(a) Industrial Hygiene: {Contractors
must implement...} Initial or baseline 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



Risk Assessment & Control (RAC) Database
(Mai n Men U) Worker Safety & Health IH Risk Assessment &

Functional Area ... ; Control Database

FIRST Step is to

Develop a Procedure:
1. Hazard ID

2. Hazard Assessment

3. Risk Assessment __—_—

4 ContrOI Application ftk d Ath I?V\?PrmI:IACDHéq Lt \?Cﬁj Jﬁ’pkt&ﬂ
w.:s: Type: |&| us -Orm

SECOND Step is to

Develop Tool/Database: Facility [
1. Outline database s ]

processes to match e

procedure
NOT the other way around! Source o

| Perform Search | | Clear Criteriz

DOC J ments

Lawrence Livermore National Laboratory T



Accessing and Using the RAC Database

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

ATy

izable Chemicals __Beryllium Inventory & Characterization Summaries

Asbestos Respiratory Filtering

AWP A RIP

Work Permit Protection Facepieces

To create a new permit, first perform a risk assessment. To view or
extend existing permits or HAC, enter WCD#, Type & Task, then
ssmen click on AWP, LWP or HAC button. Leave fields blank to find all.
WD #: Type: Clear |
Criteriz

Tasks

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

ofle L :
a cl Iw button. Leave the field blank to find all.

Facility #:
SUNey e
| Cearcitena |

Source s

IH SME Name: |

D . ts | Perform Search | | Clear Criteriz |

Lawrence Livermore National Laboratory il



Hazard Source Documents

The “Source” of Truth

Development

Define Risk Levels

Include example tasks

Define controls per RL

Define follow up requirements

1. Assessment & control language written for
the worker

2. Field ESH personnel concurrence on content

Lawrence Livermore National Laboratory

Hazard Risk Level Determination Document Arsenic
New Summary Archive Summary Iain Menu
Note from SME Hazard (see end for full desaription] Risk Level D, Document

Use this RL Source Document for work operations

whare the expasy
2., copper acetoan
compounds conta

to inorganic arsenic may oocw
nite, arsenic and 2l inorganic
ing arsenic except arsine). DO

NOT use this RL Source Document for arsine gas. Use
the Gas AL Source document for arsine gas. Use the

Mtal Fumne RL Source Document for wi
alloyed with arsenic or coated with ar
paint. Use the KL= Ly

2 metals
iic containing
Wit/ Vapor or NOL—

‘Solid/Dust/Fiber RL Source Document when organic

u

of inarganic arsenic inciud

centaining dusts, fumes, serosols, figu

Any activity that involves the potential for inhalation or ~
ngestion of or skin or ey contact with inorganic ar

s or vapers.
awood preservative (.3,

nic
Current

AL Stures Dozumant - Armasiz [orgenic) - R - (21914 2

Revision

Summary Change Journal

- 1
Rev. Date
2/19/2014

Risk Level

Description:

Example
Tasks:

Respirator

Required
Fallowup:

Level 1

Typically the level at which the:
no dermal, inhalation or body part
exposure tothe haz:
enclosed system, etr.)

<1 pg/m® as 5-hour TWA

Risk Level 2:

Risk Level 3:

dermal or body part

but confident that
inhalztion exposure will not exceed
50% of the ACGIH TLV and OSHA PE
or 100% of the OSHA AL

Between L pg/m’, but <5 pg/m’ as
B-hour TWA

Typically dermal or body part [+]
exposure but confident that
nhalztion exposure wil not xces
the OSHA PEL. No confidence that
nhalation exposu than 50%
aof the ACGIH TLY or 100% of the
OSHA AL

Between § pg/m’, but <10 pg/m” as|
&-hour Wi

exposure and no confidence that
inhalation exposure will be below the

ACGIH TLV 0r OSHA PEL.

=10 pz/m’ as B-hour TWA

Ves; WAL B; Carcinogens, mutszen
reproductive hazands

WAL E; Caronogens, mutagens [
reproductive hazards =

e WAL T, Carcinogens, mutsgen
eproductive hazards

FIC INORGANIC

FICINCRGANIC  [=]

FIC INORGANIC

NICATION
ng of intactand

performing chemical nuentores,
facity inspections, transporting.

Ferforming closed system
operations. Charging ciased systems
RIS orRLA

i con:

depending

AMUNICATION:
1 Opening system ports to
collect samgl

2 use of small quanties of

containing inorganic
arsenic (large amounts are RLA).
3 Application of sma

with chromated
copperarsenate [Cea]
2 Anymaintenance, repar,
decontamination, or service tasks
nvoiving a system in which inorzanid_ |

materisls/samples, et ). = | | upon chemical form quantities of paint comtaining. arsenicwas used.

ADMINISTRATIVE [+][MOTE: ho azeoM tasksnave [~ ][ WALCSP CONSIDERATIONS: [+][warc sp consipERaTIONS: [+]
1 visuzlly inzpect containe been igentfied for RLZ. Contact SME| || Establish procedures for sils, Estabiich procedures for spilks,
prior to handiing. If evidence of leaks| || #you befieve 3 HAZCOM tack evacustion, care of exposed/in] evacuation, care of expased/injured

not handle maters

are prese

t, d

should be included in RL2. The below

people, decontamination, and

pecp ontamination, and

and contact chemical owner and/or controls will nesd to be modified for sccess restriction for emargencies sc0ess restriction for emargendies

HES Technician. HAZOOM tasks. nwalving As. invoiving As.

2 f cantainer brezks or spilk,

prevent others from entering ares; SUBSTITUTION: SUBSTITUTION SUBSTITUTION

evacuate arez and cal the HAS 11 10 discss with customer to 1H 1o discuss with customer to 1t to discuss with customer 1o

Technicianand Faciity Manager. [+ | consider aitematives to arsenic [+ | consider attematives to arsenic [+ | consider aitematives to arsenic [~]

None Nene [HAZARD COMMUNICATICN]: | [HAZARD COMMUNICATION]:

Minimum AFR. HF APF10 or APR FF Minimum APF. FF APFS0 for

None [=][2 [HazcoM] Initial monitoring|= || 1. [HazcOM] Initial monitoring|= | [ 1. [HazeoM] Initial monitoringl - |

to determine TWA is required for o for sterming TWA is r

each shift for each job dassification
n each work ares

i sing IKSEIE ar the Tamning.

Create s sampiing|

each shift for each job dassification
neach work ares Create 3 samping

i IHESE e the samning

each shift for each job classification
n=ach work srea. Create 3 sampiing

cing |HEATE nr the samning.

23

LLNL-PRES-669839



Hazard Source Documents

List developed by identifying OSHA regulated materials and LLNL
specific policy. NOL-Liquid/Mist/Vapor & NOL-Solid/Dust/Fiber hazards
are a catch-all for chemicals “Not Otherwise Listed” below.

> 36 Hazard Source Documents for IH

1,3-Butadiene Biological (BSL) Hydrofluoric Acid ~ NOL-Liquid/Mist/Vapor
1-DB-3-CP Bloodborne Pathogens | ead NOL-Solid/Dust/Fiber
13 Carcinogens Cadmium Magnetic Fields Peroxidizables
Acrylonitrile Chromium +6 Mercury Refrigerants
Arsenic Cryogen Metal Fume RF/Microwave
Asbestos Ethylene Oxide Methylene Chloride  Rodent Droppings
Benzene Formaldehyde Methylenedianiline  Silica

Beryllium Gas Nanomaterials Valley Fever
Biological (ABSL) Heat Stress (x2) Noise Vinyl Chloride

Lawrence Livermore National Laboratory il



Perform a Risk Assessment

Everything starts with
the risk assessment:

1. Start with scope of work
2. ldentify tasks
3. ldentify hazards

FUNDAMENTAL IH!

Lawrence Livermore National Laboratory

Worker Safety & Health
Functional Area ........mee i Loy

WCD # Type:
Task:

&tj?wp:s? |

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

IH Risk Assessment &
Control Database

Respiratory Filtering
B
B |
Protectio Facepieces

Rush Form

| Clear |
Criteria

LLNL-PRES-669839



Perform a Risk Assessment

@ nq— ;oo;(s:wted} Q Ej’ ;.? % ' :‘:—J

Records Show All Risk s | Mew Risk A it Archive Risk Assessment | Find Sort Risk Assessments...

[ 4| | EditLayout

FOM107 =
Mg :sessment ] [ Update Assessrent ] [ Undo Typing ] [ Main Menu ]

Duplicate

WCD# 13103 HAC & Permit HAC HAC Requirements met for: # Permits  Draft
Status i o L]
Task: Chemistry View HAC e :2 m . m:

Risk Level:

Heizict | ctiemicall s {Haare Comumlinication Tezk Includes all forms of chemistry including synthetic, analytical, etc.

1 Specific Agent(s): toxic, corrosive, flammable chemicals Defnten |ncludes analyzing and preparing samples.
[} Assessment Lab packing of chemicals for offsite disposal. Usually chemicals will
Motes: remain in sealed, original manufacturers containers, work is performed e
on a ventilated table..Occasionally chemicals will b
laboratory fume hood for tests L Assessment 06/27/13 - davis113 - Created New Assessment as Revision #1. Heisar: 1
. Change Date: 06/27/13
Follow-Up? Not Required Joumat 0853 AM
Email IHJ Status: NJA View History
Task Specific Requirements for KISk L R Risk Level Selection Tools | Risk Level Selection Guide

INSTRUCTIONS: Modify text in the "Hazard Assessment Language” and the "Minimum Level of Control” fields to match the specific task you are assessing. Click the button above the field to
copy the text. Paste the text into your WCD, Use the follow up tools to immediately close out any required followup actions. Change the Follow-Up status field to "Complete” when finished,

3 | Hazard Assessment Language (click to copy) Il Minimum Level of Control [dick to copy] | Follow-Up
Hazard in WCD?  Yes Respirator prescribed for this hazard's risk level: Mone Reguirements:
Assess and describe the hazard using: Engineering: Mone
1. Agent name 1. Emergency eyewash if using corrosive chemicals (2 2 pH 2 12)

2, Agent form 2 neral ventilation
3. Duration of use

BdminfStrative:
1. Training Requirements: HS4240-W and HS4685-W and/or H
HS4050-W (supervisors)

2. Labeling Requirements
3. Store bulk ch

ute of exposure

: feal and principal hazard(s)
ing to manufacturer requirements.

—

ent Viewer HACs, RIPs, Asbestos & Lead Work Permits DAPs & Sampling Plans |
h a,Z z | Evter search crteris in the yelow boxes To sssct multiple values. press Co & &1 kays (Wingows) or Command-Agpl ksy (Mac) & then the ENTER ey, Cick blue srow to a1 ft of 2 row 12 show sbove. |_ Gl Crtera ||
' - W wo ) Follow-Up
- o |ka ” Hazard H Specific Agent(s) ” RL ”Aﬁsmnr MName ” Type ” # ” Location ” Complete |
m I .' Chemistry Chemical Use (Hazard toxic, corrosive, flammable chemicals WS 13103 5200 627/13 §=
- ¥ Developing Instrumentation Oxygen Deficiency o Iws 17762 5200
re q u I r o Testing, Non-Destructive HEE‘[RFESS [Normal Wark Clothing) 2 ws 777 5200, 5300,
~ ¥ Testing, Non-Destructive Naise 2 WS 777 $200, 5300, 6/27/13
(Su rv = & Abating Asbestos [ 4 | ws 11111 1111
% Abating Lead _ IWS 00000 000
- CnllEct‘ingSamplEs (ESH) Beryllium (=] WS 15316 5200, 5300
% Collecting Samples (ESH) Banyllium [ 5 [— IWs 15317 $200,5300

26‘
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Perform a Risk Assessment

Risk Levels for Particular Hazards Determined by:
1. The definition of the hazard’s risk levels
2. Example tasks by risk level

3. Built-in algorithms:
— CB NanoTool
— Chemical Use Tool
— Oxygen Deficiency Tool
— Toxic Gas Tool
— Welding Tool

Lawrence Livermore National Laboratory
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Risk Assessment Algorithms — CB NanoTool

T h Task Specific Requirements for Risk Level Risk Level Selection Tools Risk Level Selection Guide
(B NanaToal Chemical Tool Oxygen Deficiency Tool Taxic, Corrosive or Reactive Gas Tool
INSTRUCTIONS: Select a varizble from the yellow highlighted fields to obtain your risk level, Click the “Assign Risk Level” button when all yellow highlighted fields have been completed,
° Adtivity Classification: Parent Material: Nanoscale Material: Operational Factors:
Lowwest OEL Surface Reactivity: Maximurn Amount of Chemical Used in One Day:
Carcinogen?: Particle Shape: Dustiness / Mistiness
° Reproductive Hazard® Particle Dizmeter. # of Employees with Smilzr Exposure
Mutsgen? Solubility: Frequency of Cperation [Annugl Basis)
Demal Hezard™ Catcinogen: Opertion Durstion {perShi;
Asthmagen?: i
i Beprchcie Haal Probabity:  Severity: Risk Level:
ki N i ol Mutzgen?:
Visit the following to help you determine if the material is an asthmagen:
O'hesl (Asthrnzgens) el s
Asthmagen?

Public Library of Materisk (Asthmagens)

Industries & Asthmzgens
Qccupational Asthmagens (WY DOH)

Lawrence Livermore National Laboratory UL PRES 660535 il 2




Risk Assessment: Tools

= Based on EMKG Risk Assessment Tool, Federal Institute

ChemTool for Occupational Safety & Health, Germany (BAuA)

= For NOL — Solid/Dust/Fiber or NOL — Liquid/Mist/Vapor

« Define Hazard Group, Dispersion Potential and Quantity to obtain RL

Risk Assessment and Control EOM1-07 SEIET LA LA
Mew J Duplicate J rchive J Email Assessment J Main Menu J
Location: { TEST iWCD WCD Type ; ki Housekeeping, degreasing or cleaning customer deliverables like
; P : : : =nnman . Usually dene with small amounts of sclvent and wipes. Cleaning
Task: : Cleaning (non-custodial) | Task List EITE N =
: ; performed by non-custodial employees.
Hazard: : NOL - Liquid/Mist/Vapor i Risk Level:
Specific Agent(s): § i[ChemTool

-

INSTRUCTIONS: Specify the chemical hazard first [i.e,, ethanol, IPA, acetone, metalworking fluids, etc). You can also specify classes of chemicals (i.e., acids, bases, carcinogens, etc). Then
make your chemical state selection. Fill in the remaining yellow highlighted fields based on the definitions provided. Click the “Assign Risk Level” button when complete.

dance for Handling Powders

Specific Agent(s): [Isopropyl Alcohel | Peroxidizables? i
Chemical State: | Ligu

Hazard Group

Dispersion Potential: |

1 éDermaI and respiratory irritant. May cause lung damage. OR EDELEEQppm Low: BP>150C(>302 F); VP <0.5 kPa (<4 Tarr ar mmHg) Low: milliliters (ml)
: Wapors may cause drowsiness or diziness. E

Moderate: liters (L)

2 éHarmfuIb\,rinhaIatiun and ingestion. Risk of irreversible OR EEﬁDEL{E-Slppm . . \
i effects. i High: cubic meter (m3)
3 { Acutely toxic. Causes burns. Suspect carcinogen. May cause | OR {05 = DEL<5 ppm Moderate: BF between 50 - 150 C(122 - 302 F); VF between 0.5

sensitization upon inhalation. Possible risk of impaired - 25kP= [4 - 188 Tarr or mmHg]

fertility, mutagen or teratogen.

Assign Risk Level

y . . . . y . ; (ciick after entering

4 \f’er\(tnxl: b\,rlnha!atmn and|.ngestlnn.l::}nta|:tW|tl'! acids OR | OEL=0.5 ppm H High: BP <50 C (<122 F); VP> 25 kPa (> 185 Torr or mmHs) \.a|l{5formw|w
liberates very toxic gas. Carcinogen, mutagen, and/or highlighted fiekd)

teratogen. Danger of very serious irreversible effects.

Lawrence Livermore National Laboratory
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iIsk Assessment: Tools

eroxide Formers

LLNL Institutional
guidance for peroxide
forming chemicals

Lawrence Livermore National Laboratory

1 Peroxidizable Chemicals
Peroxidizable Chemical List
= T s
ol Hazard and control language below are IN ADDITION to those for the NOL - Liquid/Mist Vapor or NOL - Solid/Dust/Fiber hazards.
_J Many common industrial chemicals contain peroxidizable solvents {e.g. tetrahydrofuran in PVC cement and 2-butanel in solder flux). The
V2 non-volatile compounds in these mixtures prevent the concentration of explosive peroxides. Such mixtures are exempt from labeling,
testing, and storage limits.
Table 2: Table 3: Table 4:
Autopolymerizable Peroxidizables Capable of Violent Peroxidizables Requiring Concentration
Chemicals Reaction without Concentration (Storage Hazard)
butadiene isopropyl ether acetal
chloroprene diethyl ether (uninhibited) allyl ether
Foll chlorotrifluoroethylene dioxanes {uninhibited) cyclohexene
a methyl methacrylate tetrahydrofuran {uninhibited) diethyl ether (inhibited)
styrene diexanes (inhibited)
ick LI tetrafluorcethylene ethylene glycol dimethyl ether (glyme)
Mini vinyl acetate diethylene glycol dimethyl ether (diglyme)
rizat| vinyl acetylene 1,2-dimethoxymethane (methylal)
vinyl chloride furan
vinylidene chloride 2-methoxyethanol
(e vinyl pyridine 2-methyltetrahydrofuran
dto tetrahydrofuran (inhibited) |
ing vinyl ethers 3
RE
Hazard Copy Hazard Copy Hazard Copy
ote ey . WP . p T 4 . . . 4
[Chemical Namels]] isfare an organic [liquid] [gas] | [Chemical Namels]]is/are an organic [liquid] [gas [Chemical Namels]] isfare an organic [liquid] [gas]
+fridl | that forms peroxides when exposed to air. This that forms peroxides when exposed to air. This that forms peroxides when exposed to air. This
-0 th| | chemical autopolimerizes which means the chemical forms peroxides which are capable of chemical forms peroxides upon concentration and Is
arial |Perexidesformed are capatle of initiatingviclent | viclent reactions without concentration. astorage hazard.
. polymerization reactions.
wim
fthi Controls: Capy Controls: Copy Controls: Capy
:EQY |1 Visusllyinspect the contsiner for crysts| growth, | 1. Visusllyinspect the container for crystsl grawth, | 1. Visuslly inspect the contsiner for crysts| growth,
" Iayering of liquids and discoloration before handling | Iayering of liquids and discoloration before handling | layering of liquids and discoloration before handling
1| | the container DO NOT handle the container ifany of | the container. DG NOT handle the container if anyof | the container. DO NOT handle the container ifany of
=227 | these or other signs of dangerous peroxide lavels are | these or othar signs of dangerous peraxide levels are | these or other signs of dangerous peroxide levels are
prasent. Call the ESH Team or Firs Departmant present. Call the ESH Team or Fire Department. prasent. Call the ESH Tesm or Firs Departmant
vaiue| |2 [Liuid or gaseous monomers exceeding 10 srams) | 2. Label container with Figure 1in ESH Manual 14.1. | 2. Label container with Figure 1in ESH Manuzl 14.1
N Label container with Figure 1in ESH Manual 14.1. \Write on the Iabel the date received and disposal | Write on the Isbel the date received and disposal
Write on the Iabel the date received and disposzl | date which isoneyear fromthe receiptdate [three | dste which is three years from the receipt date [six
—| | date which is one year from the receipt date [[H CAN | years for sure-seal or inert gas storage]. years for sure-seal or inert gas storage].
| | MODIFY DISPOSAL DATE IF MSDS INDICATES THAT IT1S
STABLE UPON STORAGE] 3. Opened Container: Update the label with the 3. Opened Containar: Update the Iabal with the
opened date and the six month peroxide testing opened date and the 12-month peroxide testing
fraquency [12-manths for sure-seal or inert gas frequency [24-months for sure-seal or inert gas
storage]. storage].
4. Dispose of chemical when peroxide results excead | 4. Dispose of chemical when peroxide results exceed
100 ppm. [DE-PERCXIDING ON A CASE-BY-CASEBASIS IS | 100 ppm. [DE-PEROXIDING ON A CASE-BY-CASE BASIS IS
ALLOWED IF NEEDED. CONTACT THE SME FOR. ALLOWED IF NEEDED. CONTACT THESME FOR
CONTROLS] CONTROLS] -
Acid
100 = g Browse < m r
Mist,
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Risk Assessment: Tools

Eye & Face Protection

= ANSI Z87.1-2010
compliant

= Considerations for what
type of eye/face protection
to prescribe based on
splash potential

= Includes requirements for
when respirators are worn
too

Lawrence Livermore National Laboratory

¥ Eye & Face Protection for Chemical Operations
Eye and Face Protection for Chemical Operations
I PPE alone should not be relied upon as the sole means of protection against eye and face hazards, but should be used in conjunction with
engineering contrals and sound safety practices
l NOTES:
. Working with volumes of 100 mL of chemicals is generally not considered to be an eye/face splash hazard unless energy is applied
or created
. Goggles can be substituted for safety glasses w/ side shields, but not vice versa
. Enclosed systems must be fully enclosed to act as a barrier to prevent splash or dermal contact. If the enclosure is breached to
interact with materials, the enclosure cannot be treated as an engineering barrier at that time. £
. The risk levels below are to be used in conjunction with the specific hazard (i.e., Chemical Use, etc.) in RACwhich are based on
airborne exposure levels. If respiratory protection is prescribed for any of the Risk Levels using the specific hazards in RAC, the
respirator configurations described in the below Risk Level 4 must be used regardless of the Risk Level determined by the specific
hazard in RAC if @ splash hazard also exists. For example, if your Chemical Use hazard in RAC tells you it is Risk Level 2 or 3 and you
] prescribe a respirator and the task has the potential for splash, you must prescribe one of the respirator configurations listed in Risk
all Level 4 of the table below.
& k Level 1 Risk Level 2 Risk Level 3
¢ L{ || Definition No credible splash hazard Miner splash hazard exists Splash hazard exists and/or | Major splash hazard exists
ini exists and there is ne and there may be potential there may be potential for and/or there is a potential
| potential for mist, for mist, vapor or gas mist, vapor or gas creation. | for mist, vapor or gas
vapor or gas creation creation creation
| || Bounding Chemical or reaction by- Chemical or reaction by- Chemical or reaction by- Chemical or reaction by-
(e, Conditions products do not create a mist,| products without a Skin products including those with| products including those
E vapor or gas exposure hazard | Designation that may create | a Skin Designation that may | with a Skin Designation that
that is also an eye ordermal | a mist, vapor or gas exposure | create @ mist, vapor or gas create a mist, vapor or gas
E hazard. hazard without regard for exposure hazard without exposure hazard without
F engineered controls and regard for engineered regard for engineered
e is/are also an eye or dermal | controls and is/are alsoan | contrals and is/are also an
rial hazard eye or dermal hazard. eye or dermal hazard
”: Minimum Safety glasses w/ side 1. Safety glasses w/ side Goggles and face 1. FF APR; or
131 || protection | shieids shields shield 2. FF PAPR; or
m and face shield; or 3. FF airline; or
thi 2. Goggles 4. FF SCBA; or
a 5. Hood/helmet PAPR w/
goggles
jot Ability to No Yes: If an engineering barrier [ Yes: If an engineering Yes: If an engineering
Downgrade is in place that provides the | barrier is in place that control is in place that
el same level of protection as a | provides the same level of | reduces airbome exposure
Jue face shield then the protection as a face shield to below the AL or OEL then
minimum protection then the minimum the minimum protection
requirements for RL1 can be protection requirements for requirements for RL3 can be
used (i.e., blast shield, RL2 can be used (i.e., blast used (i.e., LEV]. State how
safety shield/splash guard, shield, safety/splash guard, the engineering control is to
fume hood sash, fully- fume hood sash, fully- be used in the WCD.
enclosed reaction vessel, enclosed reaction vessel,
etc. that does not permit the | etc. that does not permit the
CONtents to vent to an area contents to ventto an area
where employees are where employees are
present]. State how the present). State how the
engineering control is to be engineering control is to be
id used in the WCD used in the WCD A%
100 = df Browse 4 }
ist,
ist/Vapar reactives 2 JanesnRobertson WS 11851 132N 5/9/2014

LLNL-PRES-669839




Risk Assessment: Tools

IH Tools IH Tools
= Quick method to e
Cal CU I ate ratl O n al e for Results provided for any tool, calculation, or conversion are not saved.
selection of risk levels L Tk eSS o
= Conversions e e e
= Calculations | ctlmnien o™
+ LCL& UCL 7 <~ E: : |R
« OELs for Extended Shifts
- Add SPLs
« Noise Hazard Zones
 Percent Dose e e e

Lawrence Livermore National Laboratory T 2



Risk Assessment: Tools

Statistics 3 ook =)

Upper & Lower Confidence Limits for a Data Point Results are NOT saved

[} Calcu Iate H Toels Main Menu J Close Window J

The calculation of a confidence limit or interval is a statement of probability. In application, this equation if used to calculate

LC L and the one-sided upper OR lower confidence limit. The upper confidence limit (UCL) is calculated to determine the exposure
reporting route for the exposure result(s) you collected. OSHA will not issue a citation unless the exposure sampling results
obtained by their industrial hygienist exceeds the 95% UCL for that method and PEL. What they are saying is that they are

U C L fo r relatively confident that the result they obtained did not occur by chance,

LCL = 95% Lower Confidence Limit

S I n g I e d ata LCLor UCL = Measured ExPGmTE * SAE ;l:‘:é: :If: ngtFr“EEf ::E?';E;:il:;c:rl:;ir:lb‘ticzl error expressed as 2 fraction
: . OEL DEL = Occupstions! Exposure Limit
points using
. Personal Air Sampling:
Sam p I I n g & For  reporting route Agent = LCL UCL

Mezsured Exposure = 8-hour TWA, STEL. Ceiling, etc. without regard for PPE protection factors
determination, the Action Clear Data

A I t I Level or 50% of the OEL, SAE =
na. y ICa in absence of an Action  peasured Exposure =
Level, must be inputted

Erro rs (SAE) into the OEL field. OEL =

Personal Noise Dosimetry:

Enter the time weighted paasured Exposure = LCL ucCL
average result into the

field to the right. Clear Data

100 = op B Browse 4 !
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Risk Assessment: Reports

Risk Assessment

- = Asbestos Hazard during Abating at Facility #TEST
Individual RA

Similar Exposure Group [SEG)

Abating - Asbestos - Risk Level 4

Report

Performed by Ryan Kamerzell on 51

/2014 (Rev. #2)

Task Description

. The ing is the dard initicn for the Absting: Remove 8 hazardous materisl. Most often associated with Preview Risk Assessment
asbestos and lead

Use the arrow buttons at the topeft of the screen to view each
Asbestos Hazard page of the risk assessment. If satisfied, dick the 'Continue’ button

= 1o sirb bestos fibers at the top-right of the screen. You wil have the option to abort
WITN Standar ’ | AT

Asbestos Risk Level 4 Description

Class 1

[l
n al I l I n g Deliberate asbestos removal tasks include abatement of those materials listed in RL2 as well as other TSl and

surfacing material that is removed for other purposes than what is reguired for maintenance adtivities.

]
The risk of inhalation exposure to sirborne asbestos fibers above the OEL, without regard for controls, is due to the
‘ 0 I IVe I I I 0 I I relative ease of asbestos fiber release frem TS| and surfacing materisl. It is also due to the potentisl poor physical

condition of TS| or surfacing material that must be abated.

MEAs are, and will not be, oreated for Class | activities.

o Hazard Assessment

. WO rkS Wlth Inhelation of airborne ssbestos fibers can lead to lung cancer or i Deli ing [AMOUNT
OF MATERIAL] [MATERIAL TO BE REMOVED] will release asbestos fibers into the sir. The potential for the

[MATERIAL TO BE REMOVED] to become friable and available for inhalation is enhanced due to the brittle

nature and air podeets within the material. The material that will be removed contains approximately [%] [TYFE

]
OF ASBESTOS] asbestos. Removal of this material will be performed approximately (FREQUENC™Y] and will

e | I l al S O Wa re usually last no maore than [DURATION]. Exposure to asbestos fibers is expected to exceed the occupational
exposure limit if the listed controls are not implemented.

Controls

to automatically ==

Set up glove bags around the area or ish work area i with & mini € mil.
polypropylene plastic and Megative Air (HEPA) Filtiation Machines (MAMs, ska Hogs) that have s volumetric flow

rate ranging between ~ 800 and ~1800 cubicfeet per minute {CFM). The NAMs must be configured within the
a a‘ O abatement work control area to effectively oreste a negative differential pressure of 0.02 inches water gauge. The
MNAM(s) must be tested by IHIL pricr to work.
Use a wet disposable rag to collect debris and/or water

2. Apply a light mist of amended water directly to the area being physically disturbed and the adjacent areas
t -
Dispose of collected material as waste ina | tight container labeled with the DANGER sign
message

to mitigate dispersal of particulate/dust released from dry surfaces.
Use a HEPA filtered vacuum that was tested by IHIL within the last year to vacuum up debris.
Lightly spray the controlled work ares with smended water upon completion of each task and wet wipe.

@k w

V2014 at 10;

:58 PM 1
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Risk Assessment Determination —

Example Tasks

Task Specific Requirements for Risk Level

Risk Level Selection Toals

Risk Level Selection Guide

Asbestos

Mote from SME:

EFlespiratnw exposure to airborne asbestos fibers.

gﬁny qualified LLNL IH can review and approve an AWP if the proposed work scope is
gsmaﬂ and does not exceed any of the following three conditions:

Risk Level Descriptions Example Tasks Hazard Language Contraols Fallow-Up References Hazard Description
| These activities include the handling of Include, but are not limited to, the : Tasks include but are not limited to: | Abatement

| ACM that is substantiallyintactand not ~  following:

likelyto become frigble (i subjectto i1 Wall Penetrations;
| dispersal of airborne fibers). 2. Floor Penetrations;
; 3. ACM Gasket/Seal removal and

| replacement.
Contact the Asbestos SME for guidance
| a5 to whether other tasks fit into this

Risk Level.

Tasks 1& 2, above are currently

1. Wallboard removal or demalition:
11 Transite remoual;

3. Linoleum removal (with paper

: backing)

{4, Cleanup of friable ACM

5. Vinyl Asbestos Tile (VAT) removal
 and

6. Asbestos Containing Roofing

: Material [ACRM] removal,

Contact the Asbestos SME for guidance

Lawrence Livermore National Laboratory
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Risk Assessment Determination —
Hazard Language

Task Specific Requirements for Risk Level Risk Level Selection Tools Risk Level Selection Guide
Asbestos Note from SME:

EHesp]ratnw exposure to airborne asbestos fibers. gﬁny qualified LLNL IH can review and approve an AWP if the proposed work scope is
5 gsmall and does not exceed any of the following three conditions:

Risk Level Descriptions Example Tasks Hazard Language Controls Follow-Up References Hazard Description
st izt
Hazard in §Materials of special concern [e.g,, §Materials of special concern (e.g., §Materia15 of special concern (e.g,, §Mater]a|5 of special concern (e.g,,
WD  alkali.metals. fluorine. AShestns.....  alkalimetals. fluorine.Ashestos...... Lalkalimetals. flunrine.ashestns : Alkalimetals.flunrine. ashestns
Hazard | Inhalation of airborne asbestos : Inhalation of airborne asbestos : Inhalation of airborne asbestos : Inhalation of airborne asbestos
Assessment §fihers ¢an lead to lung cancer or Eﬂhers can lead to lung cancer or §ﬁhers can lead to lung cancer or Eﬁhers can lead to lung cancer or
Language: Emesutheﬂuma. Cleaning up small | mesothelioma. Operations and Emesutheliuma. Deliberately | mesothelioma. Deliberately
amounts of non-friable asbestos Maintenance (O&M) tasks including removing [AMOUNT OF MATERIAL] removing [AMOUNT OF MATERIAL]
containing material [ACM) from [TASKS] will disturb asbestos [MATERIAL TO BE REMOVED] will [MATERIAL TO BE REMOVED] will
surfaces with a HEPA vacuum and containing material causing it to release asbestos fibers into the air. release asbestos fibers into the air.
wet wiping will not generate become airborne and available for The material that will be removed The potential for the [MATERIALTO
airborne ashestos fibers regardless inhalation. The material that will be contains approximately [%) [TYPE OF BE REMOVED] to become friable and
of task frequency and duration. disturbed contains approximately ASBESTOS] ashestos. Removal of this available for inhalation is
| Exnosure to ashestos fibers is { [%] [TYPE OF ASBESTOS] ashestos : material will be performed  enhanced due to the brittle nature

Lawrence Livermore National Laboratory L



Risk Assessment Determination —
References

Task Specific Requirements for Risk Level Risk Level Selection Tools Risk Level Selection Guide
Asbestos Note from SME:

EHespiratnw exposure to airborne asbestos fibers. gﬂny qualified LLNL IH can review and approve an AWP if the proposed work scope is
5 gsmall and does not exceed any of the following three conditions:

Risk Level Descriptions Example Tasks Hazard Language Controls Follow-Up References Hazard Description

Policy:

References: 1 ESH Manual Document 14.9 [New Revision Title): Asbestos Abatement and Operations and Maintenance (0&M) Safety Program
2. Asbestos Program website

Risk Level ; @
Determination { | Save a Copy to Your Computer
Document: | Asbestos - RL Determination - RT - 05-15-13 pab.pdf |

Lawrence Livermore National Laboratory il




Risk Assessment Determination —
Hazard Description

Task Specific Requirements for Risk Level Risk Level Selection Taols Risk Level Selection Guide
Asbestos Note from SME: |

EHespiratnw expasure to airborne asbestos fibers. gﬁny qualified LLNL IH can review and apprave an AWP if the proposed work scope is
5 gsmaH and does not exceed any of the following three conditions:

Risk Level Descriptions Example Tasks Hazard Language Controls Fallow-Up References Hazard Description

Respiratory exposure to airborne ashestos fibers. Intact Asbestos Containing Material {ACM) is not hazardous unless the material is disturbed or deteriorates, causing loose
fibers to become airborne and respirable. Inhalation of asbestos fibers may increase the risk of developing lung cancer or mesothelioma, a cancer of the lining of the lungs
and abdominal area. Inhalation of airborne asbestos fibers may also cause asbestosis, a scarring of the lungs. Concurrent exposure to asbestos and cigarette smoke may
ereatly increase the risk of lung cancer because the two substances act synergistically.

Lawrence Livermore National Laboratory i



Perform a Risk Assessment

[<ir] 2
! — Total (Sorted)

= ﬂ‘ = =
£ . - B
Showr All Risk s | Mew Risk A it Archive Risk Assessment | Find  Sort Risk Assessments...

Risk Assessment and Control

[ New Assessment ] [

Duplicate ] [ Archive Assessment ] I Update Assessment ] [ Undo Typing ] [ Main Menu ]
Location: 5200, $300, Offsite WCD# 777 WCD Type: WS HAC & Permit. HAC HAC Requirements met for # Permits
i g = Status ThisHazars?  Yes  No ® NfA
Task: Testing, Non-Destructive e ViewHAC THTase Yer Mo ® N/A
Hazard: Heat Stress {Normal Work Clothing) E\O’nﬂ Risk Level: 2

Task Awide group of analysis technigues used to evaluate the properties of

Cefntion 3 material, component or system without causing damage. It is also
Assessment commenly refered to as Nondestructive Examination (NDE),
Motes: Nondestructive Inspection (NDI) and Nondestructive Evaluation [NDE).
5 Includes ultrasonic, microscopy, metallography, radiography,

ﬂ.;s::;:mem 0B/27/13 - cuylel - Created New Assessment as Revision #1 Revision: 1

= ange Date: D6/27/13
Up? o

Assessor Follow-Up?: Required Joumat o
Date: 6/27/2013 Email IH Status: In Progress View History

Task Specific Requirements for Risk Level | Expanded View ||

Risk Level Selection Tools Risk Level Selection Guide

INSTRUCTIONS: Modify text in the "Hazard Assessment Language”
copy the text. Paste the text into your WCD, Use the follow up tools to immediately close out any required followup actions, Change the Follow-Up status field to "Complete” when finished.

and the “Minimum Level of Control” fields to match the specific task you are assessing. Click the button above the field to

| Hazard Assessment I.am [elick to cogﬂ “

Minimum Level of Control (click to copy) ]

Hazard in WCD?  Yes

Work may be performed outdoors on rooftops. The
frequency is 3 times per month for a duration of 3.5
hours.

Employees are at an increased risk of developing a heat
related illness when temperatures are between 88 and
96 degrees Fwith about 50% humidity (Livermore
average).

If controls are not implemented to stop the progression
of heat symptoms, the severity of the outcome can
progress to death.

Follow-Up
Reguirements:
Review the day's
forecast and
verify work site
temperatures at 1

Respirator prescribed for this hazard's risk level: None

Do not perform this activity outdoors during times of rain, high temperature, or high
wind.

1. Conduct a pre-job briefing with employees to:

to 2 hour
a. Alert them of heat conditions anticipated for the day intervals
2. Drink at least 8 ounces of water every 20 minutes. Provide cool water in convenient throughout the

locations close ta the work area. day
3. Take frequent rest breaks in cool areas. Set up temporary shade when working in open

fields or areas without easy access to shade or air conditioning.

4. Wear sunscreen. Limit exposure to direct sunlight. Wear hats and work in shaded

areas where possible.

5. Gradually increase the workload or allow more frequent breaks to help new and

Assessment Viewer HACs, RIPs, Asbestos &

Lead Work Permits DAPs & Sampling Plans

Ener search criteria in the yellow boxes. To select muftiple values, press Cul & Ah keys (Windows) or Command-Apple key (Mac) & then the ENTER key. Click blue arrow 1o far left of 2 row to show above.

Specific Agent(s)

Chemical Use [Hazard

eloping Instrumentation Oxygen Deficiency

% Testing, Non-Destructive

MNoise

Asbestos

Lead

¥ Collecting Sample’ Beryllium

¥ Collecting Samples [ESH)

Heat Stress (Normal Work Clothing)

toxic, corrosive, flammable chemicals IWws
o s 17782

s 777 §/27/13

Lawrence Livermore National Laboratory
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Perform a Risk Assessment

Quantitative Follow up Actions as a Result of the
Risk Assessment (Typically Begins at RL3):

Could include any one or a combination of the following:
. Respirator Permit (HAC)
. Voluntary Use of Filtering Facepieces
. Asbestos Work Permit

. Lead Work Permit

. Sampling Plan for Surface (swipe, wipe, bulk)

1

2

3

4

5. Sampling Plan for Air (personal or area)

6

7. Inclusion of a particular periodic surveillance requirement (IH DAP)
8

. Analytical Lab RUSH Analysis Form

Lawrence Livermore National Laboratory
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Follow Up Requirements — Respirator Permit

DRAFT - Compieie Industrizl Hygiene Section Respiratory Protection Program DORAFT - Compiefe
and Finalize HAZARD ASSESSMENT &: CONTROL (HAC) and Finalize

INSTRUCTIONS |

This Hazard Assessment & Control {HAC) form is used by an Industrizl Hygienist (IH) or Health Physicist {HP) to select
respiratory protection. The audience for the HAC is Respirator Services, not the employee. The completed HAC rust be
maintsined with the work control document (WCD) that suthorizes the activity. Respiratory protection will not be issued
by Respirator Services without 2 compiletely filled in HAC This HAC is a certification of hazard assessment when issued in
conjunction with the documented hazard szsessment in the suthorzing WCD. Be sure to remind your customers to cean
their equipment to remowve any visible dust & dispose of filkers and/or swipe/survey their equipment, ¥ applicable,
according to the WCD requirements prior to return or exchange. Contact Respirstor Services at 2-7510 for sssistance.

WORK CONTROL DOCUMENT, TASK NAME & TASK DESCRIPTION |

Type Mumber Standard Task from Risk Assessment
w5 15316 Collecting Samples (ESH)

Additional Task Description

Applicable to all tasks under Industrisl Safety Felated Acthvities.

CERTIFICATION OF EVALUATION

Comnleted by Title Certification Date Certification Period

6/27/2013 From 1
Compietea by (additional)  Title (additional) uear

maximunm

MA L) Te
RESPIRATOR ISSUE POINT LOCATIOMN({S)

Respirator Services (B255/R1LES)
RESPIRATOR SELECTIOMN

Use Requirement Type f Config. f APF Filter Change Schedule

Optional Type/Config: | APF. FF APFE0

Selection Comments:

() ves (O Mo | IH relesse required. Swipe sample respirstors for berylium pricr to return or exchange

O Yes O No HP relezse required. Survey respirators for radiclegical contamination pricr to return or exchange
Risk Assessment Requirements Summary - from the risk assessments for this Work Control Document & Task

Agent Location RL Minimum Respiratory Protection Requirement

Benyllium 5200, 5300 APR HF APF10 P1LOD
AT EVINETT HAC Revision- 2 0842713 08-50 AM

Lawrence Livermore National Laboratory
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Follow Up Requirements — Asbhestos Work Permit

DRAFT - Complete and Finalize ASBESTOS WORK PERMIT DRAFT - Complete and Finalize
Supervisor's Name WCD #: 11111 WCD Type: IWS

Affected Building: 1111 Reom / Area:

Is area Occupied? O ves O Mo Will work area be posted before start? O ve= (O Mo

Brief Job Description

Planned Work Datesfrom to Hours: from to

Activity to be performed: Complere at least one of the below:  Measured Quantity:
Trenmal System insulstion (TS1) remoal
Thenmnal Sysbemn nsulailon (TS encapsulation:
Transhe pansl of pipe Temoal

WiTy| SSDEEACS Hie (VAT / MEsC remoual

Sawing. ariiling., Scarkng. or Dresking of SEDes0E"
OmEr [0RSOTIE Droject on SE00ND PEgE of TS permiEy

0000000000
000000000Y
000000000]

Typ= of stos [chrysotis, it iits): C o Flle £:
Individuals involved in activity: Complere ar least one of the below:
MAME: EMP. # TRAINING: NAME: EMP. #: TRAINING:

ASBESTOS CONTROL EQUIFMENT:

HEPA VaGLUUmss: O Yes O ho amended water: & Yes (O No
[Encapsutant: O Yes O Mo nams: Glove bags: O ves (O Mo

Masbic remover: O ves O N0 name: cOves O N0 name;
DCon chamiber: O ves O Mo Decon typet: Shower: O Yes O No

HEPRA fiiterad negative sir: (O Yes O Mo Estimated neagative sir CFM7: @ty :

WWasts Disposal Arrangements:

1. ks s = demolilion ™ DiYes QMo
2. Are e material condRIonS Trianke or kel 10 Decome e O Yes O o
3. M response 82 Is “Yies®, are regulsted quantiies of fristile ashesios grester TEn 100 LF, 100SF, or 35 OF T O ves ONo OMNA

To be completed by EFDVFRAG Group:
1. Mresponse to 1.2, & 3 ks “NO™. Fien e notication IS processed Trcugh e Industrial fyglentst
2 I Yes™ 10 1 or 3 3bowe. Ten EPD must file notification more Ban 10 d2ys prior o stam of job.

EPDVPRAG Hams (i raquired):

To be completed by the industrial hygienist:

Cooweralls: Other [Spacify):
Eye protection: ShOS COVErs:
Hearng p 2 2

m;.:bwmmﬂ{n-;hmﬂm-m]:
Typs: c E
o -

Aair Monat g7

Aartional Controls S4or Procadures:

Scope of Work § Work Flan:

1. WWill B2 work Scope be fimBiad fo 3 single room™ O Yes O Mo
2. W e WOTK SCODE VDN 1255 S0 BNEn SH0UT WO EMDIoYSES SO 3 full Work snisT O ves O Mo
3. Wl 3y B of e work S00pe be perfarmed In 2 location Bt is I nead of an OSHA oafined alemate design? O Yes O No

Lawrence Livermore National Laboratory i
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Follow Up Requirements —
Sampling Plan for Air (Personal or Area)

Assessment Viewer HACs, RIPs, Ashestos & Lead Work Permits DAPs & Sampling Plans Previous Revision Requirements (History)
Update DAP Inventary List Sampling Plzn (Persanal or Area) Sampling Plan (Swipe, Wipe or Bulk)
INSTRUCTIONS: Complete to request personal or area air samples be collected by an H&S Tech, Click the “Preview & Email” button to email this form to the H&S Tech, & the Tech, Supemvisar,
Preparation Date / Rev # Agentls) Rlisk Semplng Specify personal or area pump, flow rates, media, equipment
Dstes Samping Must be Hazard(s) Levet Equipment. names, etc. Be specific so the H&S Technician can order the
Performed: Sampling appropriate supplies from [HIL or obtain them from the Team
Requesting [H: Purpose locker.

Technician Supervisor
H&S Technicizn:
Rl or Field Contact

Sample Type: Specy personalorarea; TWA, STEL Celing, et
Specizl Sampling

TR Minimum # of # Figld # Mediz Instructions

Buldingls: Samples Blanks: Blanks:
Room or Location: ity -

Sampling Specify NIOSH, O5HA, ASTM, etc. method.

Procedure: HIOSH Meﬂmdg

Task[s) to be [7

Sampled: biihl

Resufts Specify the decision criteria you will use to | SKCne. |

Decision eyaluate the sampling results. This is based ALAB Anatysis | Preview & Emal

Crtetz: | on your sampling objective including, butnot - Tumaround Time:

1

Lawrence Livermore National Laboratory “b



Follow Up Requirements —
Sampling Plan for Surface (Swipe, Wipe, Bulk)

Assessment Viewer

HACs, RIPs, Asbestos & Lead Work Permits

DAPs & Sampling Plans

Previous Revision Requirements (History)

Update DAP Inventory Lit

Sampling Plan (Personal or Area)

Sampling Plan (Swipe Wipe or Bulk)

INSTRUCTIONS: Complete to request swipe, wipe or bulk samples be collected by an H&S Tech, Click the "Preview & Email” button to email this form to the H&S Tech, & the Tech, Supervisor,

Preparztion Date / Rev =
Dates Szmpling Must be
Performed:

Requesting [H:
Technician Supervisor
HE&S Technician:
Building(sx

Room or Location:

Hazard / Agent
Sampling Purpase:

Sample Type
Sample Mediz:
Resyts Specify the decizion criteria you will use to evaluate the
Decision sampling results. This is based on your sampling
(rteriz: objective including, but not limited to, known limits.

Judgmental Samples

Specty ltem{s)/ Specify in the format: "ltemArea =# Swipes"
Areals) Bz of
Samples

# Field Blanks # Media Blanks Total # Samples

ALAB Anzlysiz

Lawrence Livermore National Laboratory

Sampling Specify NIOSH, OSHA, ASTM, PIM, FOM, etc. method.
Procedure

Specil
Sampling
Instructions
Random Samples
Aress [ Hems #of Samples:  Total # Random
Floor. Samples Including
Fumiture / Equipment Blanks:

Facility Systems | Structures <8 Feet
Facilty Systems / Structures »8 Feet

# of Fieid Blanks
# of Mediz Blanks
Tumaround Time: [ Preview & Email I

44 '
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Follow Up Requirements —
IH Discipline Action Plan (DAP)

Assessment Viewer HACS, RIPs, Ashestos & Lead Work Permits DAPs & Sampling Plans Previous Revision Requirements (Histry)

Update DAP Inventary List Sampling Plan (Personal ar Ares) Sampling Plan (Swipe, Wipe or Bulk)

INSTRUCTIONS: S¢lect which DAP the new inventory item belongs orwhich DAP needs to be updated. An email will be generated with all of the applicable fields that are needed for the
particular inventary list, Address each item in the email and address the emailto the person wha is responsible for updating the DAP. Push Send Email and consider this follow-up
requirement COMPLETE!

Evaluation of Hazards Control of Hazards
Chemical Exposure Assessment Biohazards & Biological Toxing Lead Safety Eyewashes & Showers
(H DA 2 | K DAP ) | [ DAP 24 1K DAP )
Physical Agent Exposure Assessment Non-ionizing Radiation lloise Respiratory Protection
(HDAP ) (IH DAP §} | (IH DAR 40} | (IH DAP &)
Surface Contamination Assessment ‘ Local Exhaust Ventiation Breathing Arr Qualty Testing
(K DAP 21 [ DAP 45 | (K DAP &)
' Berylium | Biosafety Cabinets
| (HDAP ) | | (K DA 4

Lawrence Livermore National Laboratory &




Follow Up Requirements —
Analytical Laboratory Rush Request Form

Industrial Hygiene Section
ALAB “RUSH" SAMPLE ANALY SIS REQUEST FORM

Batch #: (20152015
Date Submitted: S/M1E8/2012
Responsible 1H:

. Type of Samples: Swipes
# of Samples: 3
Sample Analysis: Beryllium

Describe DAF' routi;'be Sh‘i‘:’i\*Ed de'tel::t.able ber_!,rlli.l; mh. Thlsls to asnert&in"if. ti'tis. is a‘laq}el“i‘ssu—e.
Special
Circumstances:
-
Check Cne: O EMERGENCY Personal exposure or spill occumed {MOT potential)

Date of Ococumence:
Time of Occumrence:

Ansly=iz will be done ASAFP

O (URGENT

Perscnal monitoring samples where potential exposure
is greater than Adction level {w'oc respect to respiratony
protection)

Ansiy=iz will be done in fwo [2) business dsy=

I’-'I.I'-I"E:illlti AUTHORIZATION SAMPLES
{Programmatic Requests)

= ten (10} samples (Approval by ALAB supervisor)
Approved by: Date:
* ten (10} samples for Beryllium [Approwval by Be SME}
Approved by Diate:
= ten {10} samples [cther than Be} {Approval by IHS Leader}
Approved by: 5/13/2013 Date:

AGREED UPON TURNAROUND TIME:

5/13/2013

Lawrence Livermore National Laboratory
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Facility Survey Through the RAC Database

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

Asbestos Respiratory Filtering
~ 510

AWP A RIP
Work Permit Protection Facepieces

To create a new permit, first perform a risk assessment. To view or
extend existing permits or HAC, enter WCD#, Type & Task, then
ssmen click on AWP, LWP or HAC button. Leave fields blank to find all.
WD #: Type: Clear |
Criteriz

Tasks

k the Perform Search

Select a specific facility from the list and the ¥

ofle L :
a cl Iw button. Leave the field blank to find all.

Facility #:

Survey |

| ClearGriteria |

Perform Search |

Hazard Title: |

IH SME Name: |

Source

| Perform Search | [ Clear Criteria |

Documents

Lawrence Livermore National Laboratory i



Facility Information

1 H W Fadlity Overview [ESEZEFEIGERELL A Activities @ Open Permits Send by Email
Facility Overview -
Facility # Facility Overview

= Condltlon Facility Type PERMANENT BUILDING

Summary Condition FAIR

Example Facility. bmp

Operational Status OPERATING

= QOperational Status N

= Security Level erscomen BLOCKED

Predominant Use

=
==
Historical Use — =

1 i

= 1
= Hazard Classification {4

Facility Age (years) 59 Occupied 1/1/1954 ===
= Resident Population 76 Responsible IH
= Predominant Use BLOCKED
Directorate

Cccupant Organization BLOCKED

Facility Manager

= Age

w

AD Facility Manager BLOCKED " %
. Reside nt pop u Iation Fac. Assurance Manager E

ITS Response Owner

Overview of facility and its history. Narrative describes uses, major programs, actual and potential legacy issues, etc.

= Historical Summary

Lawrence Livermore National Laboratory L



Facility Information

Facility Overview ~ construction Type &# of units

= Square footage distribution

il Facility Overview

i= Hazards by Room L Activities @ Open  Construction Type STEEL FRAMED el E =l
Completion Date 1/1/1954

FaC|I|ty # # of Facility Units
Facility Type PERMANENT BUILDING
Summary Condition FAIR
Operational Status OPERATING Square Footage Distribution
Excess? M
Gross

| BLOCKED

Security Level BLOCKED Computer

Hazard Classification
; Industrial Shop
Predominant Use

Service Shop

Historical Use

Facility Age (years) 59 Occupied 1/1/1954
Resident Population 76 Responsible IH BLOCKED
IWS List for Facility 10867

10971

1112nN

Lawrence Livermore National Laboratory I



Facility Information

Hazards by Room

[T RECIVECVERETEE = Hazards by Room

g AidS _in_ Facility #
identifying
location specific

have the

Facility Wide Acbestos, Confined Spaces, Lead,
t I f R ! Mercury, Other

1000 Noise, Other
« Room

1001 MNone specified
« Hazards

1128 Toxic, Corrosive, Reactive Gases
« Description

1140 Noise

1152 Noise

1200 Beryllium, Lead

Lawrence Livermore National Laboratory

A Activities

@ Open Permits Send by Email

Hazards by Room

but t dmium, ete. during
t the ESH Team hazards for t s of tasks

ASBESTOS: ACM consists of TSI, flooring, mastics, drywall skim coat, roofing tars and paints, and fire
doors. Others may be present.

BERYLLIUM: Bridge crane collector shoes (2% Be-Cu).

CONFINED SPACES: See CSIS (link provided above).

OTHER: Quench furnace (NW corner) and large press (NE/center).

Noise: High noise area in Hi Bay

BERYLLIUM: Mo details provided there are no beryllium hazards in 1001. This is a janitors closet.
Methylene chloride.

Noize: Caution High Noise Area due to standard machine tools.

Noise: Caution High Noise Area - Standard Machine Tool Operations

BERYLLIUM: 2% Be-Cu fingerstock on screen room door jambs.
Lead: Soldering in South Room, Box Area

L T U 0 Y PO O S S S P,
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Facility Information

Si m i I ar acility Overview azards by Room Activities @ Open Permits Send by Email
Exposure Facility # Similar Exposure Group (SEG) List

Groups

| L i StS S E G S Soldering Lead BLOCKED ;Eaﬁlr:tli;;e;r‘jol:ich;iintenance, fabrication and
In facility : BLOCKED s

A4 complete listin i1 identified

specifically

can be found by

(%]

Testing, Destructive Beryllium 3 echanical Testing of Hazardous Materials
« Task +
Testing, Destructive S:EET::CUEIJ”ESE o izer heating of mechanical test samples

Chemical Use

- Hazard +
Hexawvalent Chromium
.
« Risk Level
I V Testing, Destructive SN o izer heating of mechanical test samples

Testing, Destructive 2 iser heating of mechanical test samples

Not Specified

Testing, Destructive Lead 2 echanical Testing of Hazardous Materials

= Lists Activity

Testing, Destructive Nanomaterials echanical Testing of Hazardous Materials

Title for

Heli-Arc) Metal Fume

O
eaCh S EG Chemical Use o

or Decommissioning

BLOCKED ntaminated

Welding (Resistance) Welding Fumes echanical Testing

Welding (Resistance) Metal Fume

BLOCKED

Lawrence Livermore National Laboratory R



RAC Database Reports — Main Menu

Worker Safety & Health

Functional Area

Lawrance Livermore National Laboratory

Main PMenu

Reports

62T 2013 at 5:3T:33 PM

Task

Task Distribution [overall]
Lists the number of nisk sssessments
performed by task This report provides
an important o metric for understanding
the distributicn of tasks ascoross the
laboratony.

Task Distribution (by IH]
Lists the tasks in which individosl IHs
hawe performed 2 risk assessment It
slzo fists the number of rick assessments
performed per task per IH. This provides
zn important metric to understand if
IHs are too fooused on certain tasks.

Task Distribution (by Hazard]
Lists tasks and their comesponding IH
hazards It =sleo lists the number of sk
szseszments performed per IH hazard
by ta=k This prowvides an understanding
of what are our most common hazards
sre per task

Hazard

Hazard Distribution [overall]
Lists the number of nsk sssessments
performed by IH hazard. This report
provides an important metnc for
krnowing what the most common IH
hazard= sre scross the laboratons.

Hazard Distribution (by IH)
Lists the IH hazards in which individosl
IHs hawe performed a risk assessment It
alzo lists the number of rsk 2=seszments
performed per IH hazasrd. This prowvides
an important metric to understsnd if
IHs are too fooused on a single hazard.

Hazard Distribution [(by Risk Level]
Lists the IH hazards according to sk
lewvel It =lec list= the number of sk
zzseszments performed per IH hazsrd
by risk lewel This provides an important
metric to understand what are our
highest risk hazards.

-+

Risk Lewel =
Risk Level Distribution [overall]
Lists the number of nsk sssessments
performed by risk lewvel Thi=s report
provides an important metnc for
understanding the distibuotion of sk

scross the lsboratony.

Risk Lewvel Distribution [(by IH)
Lists the risk levels in which indniduosl
IHs hawe performed z risk assessment It
slzo hists the number of risk sszessments
performed per risk level per IH. This
provides an important metric o
understand an IHs worklosd.

Risk Level Distribution (by Hazard]
Lists the IH hazards and theeir
corresponding sk level It slzo lists the
number of risk assessments performed
per IH hazard by risk lewel This provides
an important metric to understand what
sre our highest risk hazards

Similar Exposure Group

Similar Exposure Groups [SEG)
Lists the similar exposure groups st the
lab-oratorny.

Similar Exposure Group [(by IH]
Lists IH=s and each 5SBEG in which they
hawe made an assessment It slso ists
the number of ssses=ments that each
IH has performed on a given SEG.

Comprehensive
List of the most common fields for sk
szsessments. You CEn browse all
records, sort or find what you want No
summarnes or caloulstions provided.

“In Progress” Follow Up Acdions
Lists rizk sssessments with “In Progress”
follow up actions by IH.

Lawrence Livermore National Laboratory

RAs & WCDs: The Mumbers
Provides a summary of the totsl
number of WCDs in RAC, the awversge
number of rick ssseszments per WCDL
Provides this information owversll as well
as by ITHL ADDx: % of IWSs in RAC

52 .
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RAC Database Reports — RL Distribution

Main Menu | Reports Menu Risk Level Distribution 6/27/2013 at 5:35:2
450
450 400
400 350
350 300
> 2000 =
260 200
Reports ..
5
w 150 100
100 50
0
4 3 2 1 0
1 H 53
Lawrence L|vermoreE 8[\lat|onal Laboratory (4



RAC Database Reports — Hazard Distribution

Main Menu | Reports Menu Hazard Distribution B/27/2013 2 54054 PM
0 20 40 60 a0 100 1200 140 160 180 200 220
|

lonizing Radiation #
Risk Level Source Document not yet Created 89
Mone (no H hazards founc) S

Radiofrequency /Microwave S5
Slogica e (B0 1 3 ] e
iclogical Materials 2 o i
| ( NEI‘IDIHE’[EI'IEEJ —
Vall FS"iEa f—
alley Fever
Heat Stress (Mormal Vi kgggtehg'm fr—
eat Stress (Normal Wor in
Einlnﬁical Materials (BSL-1, 2 3, g ]
Owygen Deficiency EEG—_—
Berylium == —1
Mloige £ i
Leqd
Chemical Lse (Hazard Communication Acti'wjrtieg]
Chemical Use (Chemical Hygiene Activities

—

20 40 G0 a0 100 120 140 160 180 200 220
¥ of Assezements
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RAC Database Reports — Task Distribution

: N - = 6272013 at 542204 P
Main Menu | Reports Menu Task Distribution (overall) =

—
[
| o]
[

an 40 a0 o 70 20 a0 100 110 120 130 140
Coating (Powder &

IG;P:"";‘EES in n i
éﬁ"ﬂgg%§%§£FE

F‘-:ul
Hem-:-Emg g‘q

s .:Fld'

Filling L“.u:-mpress nt’n ': D
e Ian::ln
'I.I'I.I'ell:llng
IH

Esercis '|rE e

h;gaﬂalnlnﬂ

= 5

] P
ﬂ Entering a Conflne&%&ﬁﬁs mé 1 -‘E-d 0
Operating Heavy Eal '-

esea%%@g L=
Ellastlngl "'-'. - '.

Welding

Ivlaintaining "
Eulleing T

Servici I:u:- 1-'- 'l‘_‘” Pl
g q mﬁ'ﬁ'ﬁ "-_

Collecting Sarmples & Data (Mon-ESH E‘EE'-:-

Operating P
Sevpg T
gm-:-n LS -:. a

Ressarching w/ Eh-:l-:-gl

un“"unuuuuunuu- =

o]
=]
| ]
o]
(]
L]
&

&0 il 70 &0 o 100 110 120 130 140
#F of Assessments
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RAC Database Reports — Similar Exposure
Group (SEG) Summary

| Inspecting Facilities
Chemical Use {Hazard Communication Activities)

7
3

# at Risk Level

NI
d

Heat Stress {Normal Weork Clothing) 1
Redent and/or Bird Droppings 1
Walley Fever 1

| Installing / Removing Electrical Risk Level # st Risk Level |
Rizk Level Source Document not yet Created 2 1

| installing / Removing Tile Risk level  # 2t Risk Level |
Azbestos 2 1

| installing Concrete Risk level  # 2t Risk Level |

§
:
il

# at Risk Level |

i
:
il

| Landscaping £ =t Risk Level |

Hest Stress {Mormal Work Clothing) 1
Moize 1

[ Machining RickLevel  #ar Rick Level |
Benylium

Chemicsl Use {Chemical Hygiene Activities)
Chemical Use {Hazard Communication Activities)
Lead
Moise
Silica

Hom o

L ]

Machining (3D Printing)

Chemical Use {Hazard Communication Activities)

:
]

| Machining (Laser cutting) £ 2t Risk Level |
Chemical Use {Hazard Communication Activities)
Manomaterizls

Moize

g
E ra

Machining (Traditional}
Moise

Lawrence Livermore National Laboratory TR — &



Lessons Learned — Time to Expand RLBMS

Lawrence Livermore National Laboratory

/ {J '
SUCCESS

Because you too can own this face of pure accomplishment

P
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Combining Facility Baselines and RLBMS

A Basis For E&ORM
Expansmn woo

= ravllity pascillico

Effort Alone

= Reduced work by ~
2 re-surveys per IH
per year.

= Saves ~ $250K oﬂ

= Benefits clients

.’

A,‘

= Benefits us .

Lawrence Livermore National Laboratory



Future Of E&ORM Is Almost Here

= EHS Ready — Approved for OHSAS 18001, ISO 14001 & ISO 9001

= RL Approach in Industrial Safety — 12 Source documents in RAC

« Electrical Safety » Fall Protection * Cranes & Rigging
« Laser Safety « Ladders * Cryogens
 Liquid Nitrogen  Fall Protection * Pressure Safety
« Barriers e Ergonomics e Industrial Trucks

= Expanding the RL Approach into Health Physics

« Regulations in RL Format and to be Finalized in 3 Source Documents

= Expanding the RL Approach into Explosives Safety

« Fits Well into RL Format and Avoids Classic RL4 Default Approach

= Expanding the RL Approach for Environmental Analysts

« Culture Shift, but RL Process Already in Development

Lawrence Livermore National Laboratory
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RLBMS - Environmental Approach

QUANTITY OF
MATERIAL /

WASTE

= Probability Levels (P1 — 4)
« P1 - Extremely Unlikely
« P2 —Less Likely
« P3 - Likely
« P4 — Probable

Lawrence Livermore National Laboratory

LOCATION OF
MATERIAL/WASTE

PROBABILITY
OF
OCCURRENCE

HAZARDOUS
CHARACTERISTICS
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RLBMS - Environmental Approach
Probability Component of Environmental Contamination; 3 Factors

Hazardous Characteristics

Regulated : .
& E . EMP
RO 3RQ  Controlleg 'Madeguate& L, Environ Severity Component
Uncontrolled Waste Permit Goal

Probability Level

Long-Term Effect

/ / -Reportable

v v

T | T

Short-Term Effect
Y -Reportable

0| T
NN

Y v Short-Term Effect
-Non-reportable

o)

WIW W IWININININ|IF|P
SNENEN
&
&

T |
AN
AN
AN
&
&
AN

J Minimal Effect

T | U |0
ENN

&
SNEN

SENEN
&
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RLBMS - Environmental Risk Matrix

PROBABILITY
Extremely Extremely
Unlikely Less Likely Likely
(P1) Likely (P2) (P3) (P4)

Long-term damage (reportable)

Short-term damage (reportable)

Short-term damage (non-reportable)

ENVIRONMENT)

SEVERITY
(CONSEQUENCE TO THE

Minimal damage / Nuisance/
Not immediately reportable event

Control Qutcomes:

RL1; Administrative controls only.

RL2; Basic Engineering and Administrative controls.

RL3; Requires EA involvement for a documented review and signature with controls specified.
RL4; Complex work for EA evaluation, often requiring other ES&H disciplines.

Lawrence Livermore National Laboratory i



Integrating RLBMS with LLNL Work Control

RLBMS into
E&ORM

Once EHS Risk Levels are
known the worker knows:
» Hazards Present
» Controls Needed
* PPE Necessary
« Sign-Off Expectations
* Documentation Required
* Level of Training Needed
* Medical Surveillance
 Assistance Needed
» Expertise Required
« ES&HHS Team Assistance

Current Process Status
» RLs by Discipline

» Update EHS Manual

» Update EHS Training

Lawrence Livermore National Laboratory

Minimize
Worker Level
Documents

Maximize
Competent
Worker
Categories

Work
Control
Process

Standardize

EHS Risk
Communication
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Implementation Priority and Timeline

~

>>

N Develop Hazard Risk Levels, Standard Control Language, and
“  Pre-Job Brief Talking Points

Develop More Consistent Work Scheduling and Release Processes

m Develop Lab-wide Method to Identify, Analyze and Communicate

Facility Area Hazards

Develop Competent Worker Qualifications

7]
)

\

o) 2O

=

Eo=S

Develop General Worker Safety Quals

0

7 Co={_rain work Pranners |

-~/ Develop Work Planner

Qualification
Permit
-Il;ioeoa: Develop
& Test

>
<

Qualify General Safety Workers

Priority 1

Priority 2

Priority 3

Qualify Competent Workers

Develop G
and Test L Tool __l

~

Institutionalize )

A \/VA:@

Today

Time

Lawrence Livermore National Laboratory
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Future Vision for RLBMS & E&ORM

Q: Why do you spend your free time on this?

Lawrence Livermore National Laboratory



Future Vision for RLBMS & E&ORM

Q: Why do you spend your free time on this?
A: 2.3 million work-related deaths annually

Lawrence Livermore National Laboratory
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Future Vision for RLBMS & E&ORM

Q: Why do you spend your free time on this?
A: 2.3 million work-related deaths annually.

IOHA Member Organisations

World map showing IOHA
member organisations. Rollover
a country to view details.

Key

@ (B Countries with member
organisations

Lawrence Livermore National Laboratory



Future Vision for RLBMS & E&ORM

Q: Why do you spend your free time on this?
A: 2.3 million work-related deaths annually.

IOHA Member Organisations

World map showing IOHA
member organisations. Rollover
a country to view details.

Key

@ B Countries with member
organisations

IOHA 2016-20 Strategy Document; Fulfill IOHA’s Mission

Lawrence Livermore National Laboratory




What’s in my Toolbox Today?

What hazards
do you see?

Is 1t risky?
How would you

| communicate
= = hazards & risk?

Lawrence Livermore National Laboratory R



Future Vision for RLBMS & E&ORM

Lawrence Livermore National Laboratory

Safety

Industrial
Hygiene

Ergonomics
Environment

Fire
Protection

Project

RL3

RL3

RL4

RL2

RL1

RL3

"
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Future Vision for RLBMS & E&ORM

Lawrence Livermore National Laboratory

Safety

Industrial
Hygiene

Ergonomics
Environment

Fire
Protection

Project

RL3

RL2

RL3

RL2

RL1

RL3

71.
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Future Vision for RLBMS & E&ORM

RL3

RL2

RL3
RL2

RL1

RL3

Lawrence Livermore National Laboratory i



What's in my toolbox today?

%

Lawrence Livermore National Laboratory
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What's in my toolbox today?

Lawrence Livermore National Laboratory “W
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Future Vision for RLBMS & E&ORM
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E&ORM — The Banding of EHS
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E&ORM — The Banding of EHS

Questions?
David M. Zalk, PhD, CIH, FAIHA

Contacts:

Email; zalk1@linl.gov
Email; dzalk2@uic.edu

Phone; +1 925 422 8904
Web; www.controlbanding.net

Lawrence Livermore National Laboratory R



	Applying Environmental & Occupational Hazard, Exposure, and Risk Management Processes
	E&ORM – The Banding of EHS
	Risk Communication
	Risk Communication
	Risk Communication
	Risk Communication
	Risk Communication
	Risk Communication
	Risk Communication
	Daily Life at a National Research Laboratory
	Can Control Banding Work at a National Lab?
	Logic Behind Risk Level Based Management System (RLBMS)
	Slide Number 13
	Slide Number 14
	Risk Level Based Management System�as Risk Communication
	How to Solve Hazard Assessment Inconsistency Issues?  RLBMS and Control Banding Strategies
	RLBMS Outcomes: Safety Checklist
	Expert-Based Calibration is Essential
	Does Control Banding Fit with Regulations?
	DOE-Related Regulations
	Risk Assessment & Control (RAC) Database�(Main Menu)
	Accessing and Using the RAC Database
	Hazard Source Documents
	Hazard Source Documents
	Perform a Risk Assessment
	Perform a Risk Assessment
	Perform a Risk Assessment
	Risk Assessment Algorithms – CB NanoTool
	Risk Assessment: Tools
	Risk Assessment: Tools
	Risk Assessment: Tools
	Risk Assessment: Tools
	Risk Assessment: Tools
	Risk Assessment: Reports
	Risk Assessment Determination – �Example Tasks
	Risk Assessment Determination – �Hazard Language
	Risk Assessment Determination – �References
	Risk Assessment Determination – �Hazard Description
	Perform a Risk Assessment
	Perform a Risk Assessment
	Follow Up Requirements – Respirator Permit
	Follow Up Requirements – Asbestos Work Permit
	Follow Up Requirements – �Sampling Plan for Air (Personal or Area)
	Follow Up Requirements – �Sampling Plan for Surface (Swipe, Wipe, Bulk)
	Follow Up Requirements – �IH Discipline Action Plan (DAP)
	Follow Up Requirements – �Analytical Laboratory Rush Request Form
	Facility Survey Through the RAC Database
	Facility Information
	Facility Information
	Facility Information
	Facility Information
	RAC Database Reports – Main Menu
	RAC Database Reports – RL Distribution
	RAC Database Reports – Hazard Distribution
	RAC Database Reports – Task Distribution
	RAC Database Reports – Similar Exposure Group (SEG) Summary
	Lessons Learned – Time to Expand RLBMS
	Combining Facility Baselines and RLBMS
	Future Of E&ORM Is Almost Here
	RLBMS – Environmental Approach
	RLBMS – Environmental Approach
	RLBMS – Environmental Risk Matrix
	Integrating RLBMS with LLNL Work Control
	Slide Number 64
	Future Vision for RLBMS & E&ORM
	Future Vision for RLBMS & E&ORM
	Future Vision for RLBMS & E&ORM
	Future Vision for RLBMS & E&ORM
	Slide Number 69
	Future Vision for RLBMS & E&ORM
	Future Vision for RLBMS & E&ORM
	Future Vision for RLBMS & E&ORM
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Future Vision for RLBMS & E&ORM
	Slide Number 77
	E&ORM – The Banding of EHS
	E&ORM – The Banding of EHS

