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Food for Thought

* Do you have a formal IH program?

* What IH goals do you have for 2019?

* How do you account for exposures when starting a new project?
* Is your program thriving?
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OSHA VPP Site-Based Participation Evaluation Report

Section I: Management Leadership & Employee Involvement Yes Interview Observation Doc
or Review
MNo

A. Written Safety & Health Management System

Al. Are all the elements (such as Management Leadership and Employee Involvement, Worksite Analysis, Hazard
Prevention and Control, and Safety and Health Training) and sub-elements of a basic safety and health
management system part of a signed, written document? (For Federal Agencies, include 29 CFR 1960.) If not,
please explain.

A2. Have all VPP elements and sub-elements been in place at least 1 year? If not, please identify those elements
that have not been in place for at least 1 year.

A3. Is the written safety and health management system at least minimally effective to address the scope and
complexity of worksite hazards? If not, please explain. MRO
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OSHA VPP Site-Based Participation Evaluation Report

Section I: Management Leadership & Employee Involvement

B. Management Commitment & Leadership

Bl. Does management overall demonstrate at least minimally effective, visible leadership with respect to the safety
and health management system (as per FRN, VOL. 74, NO. 6, 01/09/09 page 936, IV. A.5. a-h)? Provide examples.
MRO

B2. How has the site communicated established policies and results-oriented goals and objectives for employee
safety to employees?

B3. Do employees understand the goals and objectives for the safety and health management system?
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OSHA VPP Site-Based Participation Evaluation Report

A. Baseline Hazard Analysis

Al. Has the site been at least minimally effective at identifying and documenting the common safety and health
hazards associated with the site (such as those found in OSHA regulations, building standards, etc., and for which
existing controls are well known)? If not, please explain. MRO

Az, What methods are used in the baseline hazard analysis to identify health hazards? (Please include examples of
instances when initial screening and full-shift sampling were used. See FRN page 937, B.2.b)

AZ. Does the company rely on historical data to evaluate health hazards on the worksite? If so, did the company
identfy any operations that differed significantly from past experience and conduct additional analysis such as
sampling or monitoring to ensure employes protection? If so, please describe.

A4, Does the site have a documentaed sampling strategy used to identify health hazards and assess employees’
exposure (including duration, route, and frequency of exposure), and the number of exposed employvess? If not,
please explain. MR

A5, Do sampling, testing, and analysis follow nationally recognized procedures? If not, please explain.

AG. Does the site compare sampling results to the minimum exposure limits or are more restrictive exposure limits
(PELs, TLVs, etc.) used? Please explain.
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Search for the Key Where to Start Building

* Inventory your exposures
« Make priorities and build a sampling plan
« Consider statistical significance

/Hellman
& ASSOCIATES

BUILDING PARTNERSHIPS FOR A SAFER WORKPLACE



Evaluate Your Operations

» Best practice is for companies to develop Job Hazard Analysis (JHA)
Inventory of exposures should occur when JHAs are developed

* Use chemical inventory required per 1910.1200.
* Look at SDSs and labels
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Hellman & Associates JHAS

Job Title: Oil & Gaz Site Assessments

JOB HAZARD ANALYSIS FORM

Job Location: Location dependent on project and client

Date: June 15, 2015

Step

Hazard

Cause

Preventive Measure

1) Walking onto site

Auto-pedestrian accident

Hazvy squipment or o1l
hauler operator mot sesing
youw

Tield to all traffie.
Make eve contact with operators of equipment and racerve an acknowlsdgement.

Aepliaation

Various gazes on site

Wazar calibrated 4 gas monitor on zite.

Stand upwind of operating aquipment, wells and tanks.

Stay away from nommal operating vents and from areasz where employess may be
actively venting tanks or openng hatches.

Watch pas monitor when approachme =ite.
Yisnally mepect site from diztance for leaks before approaching.

Hand Injury

Sharp edgze or pmch pomt.

Be conscious of hand placemant.
Watch for unprotectsd eqmprment.
Wazr appropriate glovas.

/Hellman
& ASSOCIATES

BUILDING PARTNERSHIPS FOR A SAFER WORKPLACE




Hellman & Associates JHAS

Job Title: Industrial Hygiene Assessment

Job Location: Not Applicable

A e Y P LA L TR A L

JOB HAZARD ANALYSIS FORM

Date: March 7. 2016

activity and PPE
needs.

Employee health
hazards.

Not being fully
prepared.

Step Hazard Cause Preventive Measure

1) Anticipation of

hazardous Call site before assessment and inquire about specific job hazards. Are

conditions at site . there air contaminant hazards., chemical hazards. physical hazards, or

Unknown. Unknown. : . 5 - . ST .

where biological hazards? Gather information about site safety by reading

assessment will company safety rules or watching site safety video.

be performed.

Ask site contact for a list of PPE their employees are required to wear and

., e an explanation of the activity you will be monitoring. Additionally. ask
2.) Identify site =

what engineering controls. administrative controls, and PPE are currently
being utilized at their site. Inspect all PPE and equipment and ensure that it
1s working properly and meets all ANSI standards before heading to job
site.

3.)

Recognition of
specific hazards
associated with
industrial
hygiene
assessment.

Alr contaminants.

Inhalation of
particulate. gas. or
vapor contaminants.

Utilize best judgment to determine if additional PPE is needed (document
the PPE assessment on the Certification of PPE Hazard Assessment form).
Conduct H& A employee monitoring while during the assessment in order
to determine H&A employee exposure (documented on Project
Management Checklist).
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Hellman & Associates Project Checklist

Compary: Project
ManageriConsultanmdt:
Project: Project Date

[ | 1. EReview proposal. Make sure that scope and sllotbted hours to complete the project are understood.
[ | 2. Schedule project kidkoft mesting.

to schedule worls, Identty potential hazards and compamny requirements for
conductng onsite work., {Mobe: Check bose format is Yes/Mo.)

[ | 3. Contact client representative

(¥ /M) Hazard Identificatiom: (/M) PPE Reguired: (/M) Other:
L] Driving® /1] Hearing Protedchon L] HE staff TH momiboring required?
] Loud meoiss (if = 95 daa)® LI /L) safeby Glas=s=s{/Goggles L] Hews 1HA need=d?
O chemical® )0 safety Shoes )L PPE assessment?
00 Electrical® L0 Glowess 00 sampling plan?
)] Heat stress® 31 Hard Hat O] Camera use ok?
L) Cold stress® L) Respirstor L] Escort required?
L1/ Elevabted workyLadder Us= L/ F=ll Protection® L1/ ron-disdosure agreement?
L] wehide traffic L1 safety west L] contractor support?
] Training doosmentation needed?

TTHA required & any of these Hazard Identhicaton

Dopoes are checdked., Ofhers may be required based on projact scope.
PE Ascesoment required it anmy of these PPE Bequired bores arne checkaedl

JTHAs To Be Reviewed

] asbestos Building Inspecton ] Electrical Testing CJ Ladder Lse CJ =11 Trainang
) —onstruction Inspection ) Seneral Industry Inspection ) riachine SGuarding
[ ] Dirirvimg L] 1H Acsescmmenit L] racld Assesconent

Reguired TH Monibtorimg

C recne= | L ammenia (ML) | L carbon Dicxide [(O0:)

| CJ =ydrogen Sulfide [HoS)

) otdver (List):
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Feed Production Facility
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Food & Beverage Industry
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Looking Further at Exposures

« Do chemicals have occupational exposure limits?

«  Which chemicals have the lowest exposure limits?

* Do chemicals have IH sampling methods?

«  Which chemicals are used the most frequently and in the largest quantity?
* Have you sampled those chemicals in previous years?

« How confident are you in the data?
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Data Points & TLVs / BEIs

Ty mi3) Skin
Substance CAS Mo. {c) ppm {a) {1) () (1) designaticn
® ®

Acetaldehyde. . oouuuen.. 75-07-0 200 380 TLVs® and BEls
fcetic acid . 64-19-7 10 25 Based on the Documentation of the
A2cetic anhydride. ... ... 105-24-7 5 20
Loetonse . ET-£4-1 1000 2401 Threshold Limit
Acetonitrile TE-05-¢ 410 T Values
5 _ F for m
Z-Lcetylamincilucrens

Zes 1210.1014 53-93&-3
Aoeetylene dichloride;

SE== Biological Exposure

1,2-Dichlorcethylene. Indices
Zcetylene tetrabromide T9-2T7-8 1 14
Aeroclein . 107 —-02-58 0.1 0 .25 v
_ ] . i (- ®
Acrylamide : G=08=1 | e 0.3 A ’?ACG“*
BT o e = i Defining the Scwnce of
R L e e Oc v wpational and (ovirmmmentod Nesth

Zes 1210.1045 107-13- .’[/a&w(y) LR
Lldrin 309-00-2 | wuuen-.. 0.25 3 > ublioalions
2111 alcchol 1a7-12—-& 2 5 A
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Regulations & Exposures

ANAIYTICAL VOL. / TWE
SAMPLING RATE

TECHNIQUE AREA [ MASS

Acetonitrile [2] £52.00 U $28.00 mod. NIOSH 1606; GC/FID GC/FID Charcoal 226-01/ Syrs.f 5 1-25 L 0.01-0.2 10 ug
75-05-8 226-09 VIS, LPM
Refrigerate samples after
collection. Interferences:
samples containing greater
than 15% methanol or other

alcohols
Allyl alcohol [2] £52.00 U $28.00 mod. NIOSH 1402; GC/FID GC/FID P 3M 3500/ 18 mos./ 8 hrs. 6 ug
107-18-6 BADGE 3M 3520 18 mos.

Interferences: high

humidity
Allyl alcohol [2] £52.00 U $28.00 mod. NIOSH 1402; GC/FID GC/FID P MSE6/ mfg. exp. 15 min. - 6 ug
107-18-6 BADGE MN521 date/ mfg. 12 hrs.

Manufacturer recommends exp. date

returning samples to the
laboratory within 14 davs of
the sampling event.
Interferences: high

humidity
Benzyl alcohol [2] $52.00 U $28.00 mod. NIOSH 1401; GC/FID GC/FID Charcoal 226-01/ Svrs./ 5 2-10 L 0.01-0.2 10 ug
100-51-6 226-09 YIs. LPM
Benzyl alcohol [2] $52.00 U $28.00 mod. NIOSH 1401; GC/FID GC/FID PM 3M 3500/ 18 mos./ 20 ug
100-51-6 BADGE 3M 3520 18 mos.

/Hellman
& ASSOCIATES

BUILDING PARTNERSHIPS FOR A SAFER WORKPLACE




AlIHA Exposure Assessment Strategy Diagram

AIHA Exposure Cstart )
Assessment Strategy
Basic
Characterization 7

Goal
Effective and Efficient Expos ure

e
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Chemical Assessment Flow Chart

Rewview SDS for
material/chemical
in use.
Does the matenal contain a
component or is the Yes
chemical enforced under an es
OSHA Chemical-Specific | Perform a detailed
regulation? 1 IH assessment.
No
_ Does chemical
Does the chemical or l ha\:fléiil‘t:he;ﬁq‘ect
component of the material E: S
have an established OEL? | No
No es
Yes
Perform detailed
IH assessment. A
S— — = Request

assistance from

.| Corporate EHS
No further

assessment required.
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Monitoring and Statistical Analysis

Monitoring and Statistical Analysis

For Agent “X” the
Occupational Exposure
Limit (OEL) is 1 milligram /
meter-cubed (mg/m?3)

Have we sampled enough?

95%ile est. = 1.2

0.78 mg/M3 =
.37 M3 o
8‘31 g’MJ §'u: UTL;s%,«zm_:
0.14 mg/M3 16 mg/M®
0.05 mg/M? @o Source (AIHCE, 2010):
. . S = 3 PDC 705:
0 0.5 1.0 155 2.0 PROFESSIONAL JUDGMENT IN EXPOSURE

Concentration (me /"\l“) ASSESSMENT DECISION-MAKING
a/i

Gurumurthy Ramachandran, PhD, CIH
Mark Stenzel, MS, CIH
Jennifer Sahmel, CIH, CSP
Perry Logan, MS, CIH
Sheryl Milz, PhD, CIH
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Search for the Key: Where to Start Building

* Inventory your exposures.
« Make priorities and build a sampling plan.
« Consider statistical significance.
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Hellman & Assoclates — The Basic Plan

« Set an annual goal to conduct monitoring on client sites when available.

* Review goals at each safety committee and staff meeting.

«  Wear PPE to match client current requirements (as a minimum).

»  Complete reports for individual exposure in addition to client’s official IH report.
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H&A Safety Goals

a
34 D3 U Proje anageme - ompletio U6
4n January | February March April May June duly August | September | October | November | December Total
41 | AssuredCompliance 00,03 00,0 00,0 1000
42 | Other Projects 00.0% 00.0%; BE. T 88.93
43
m
45 Goal: Maintain YPP Star
4 January | February March April May June duly August | September | October | November | December

Annual Report Submittal [due
47 |Feb 19) b
42 | Additional H&A SGE P
43 | SGE YPP Site Assessment #
il
i
h2 03 3
] January | February March April May June duly August | September | October | November | December Total
54 | Improvements Made 1 1
i
il
i 03 3 pnitoring - 16
] January | February March April May June duly August | September | October | November | December Total
54 | IH Monitoring 1 1
1]
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Oil & Gas Monitoring
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- _____________________________4
Ol I & G asS M on | tO I | n g Ih effects of H,S exposure ’\& 5@'/‘ e ‘

» High concentrations can cause:

» Shock, convulsions, inability to breathe, extremely
rapid unconsciousness, coma, and death.

« Effects can occur within a few breaths, and

possibly or even a single breath.
« OSHA PEL (29 CFR 1910.1000, Z-2 Table)

%@@
= 20 ppm Ceiling.

= 50 ppm Peak - 10 mins. once only if no other L M /ﬁ SSOCMTES |
measurable exposure occurs.

i RS e
Concentrations and Health Effects X S A —

*0.032 — 0.02 ppm
= Start to smell the gas.

« At or above 10 ppm
= Toxic to personnel — wear respiratory protection.

« At 100 ppm
= Considered Immediately Dangerous to Life and

wme +/Hellman
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Oil & Gas Monitoring

Concentrations and Health Effects

 Above 300 ppm
= Quickly deadens the sense of smell.

« Above 500 ppm
= Attacks respiratory system and the brain.

= Causes breathing to stop and loss of
consciousness in 15 mins.

» Above 700 ppm
= Rapid loss of consciousness and death.

» Above 1,000 ppm

= Immediate unconsciousness and death if not
revived promptly.
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Other Occupational Exposure Limits
| 2\5&"

OSHA and Other Occupational Exposure Limits

-

8-hour
Time
Weighted
Average
Substance (TWA)

Hydrogen sulfide
(237.2-1966)

Annotated OSHA Z-2 Table

*Go to list of all footnotes

Regulatory Limits

OSHA PELs'Y

Acceptable maximum peak

above the acceptable

ceiling concentration for
an 8-hr shift
Acceptable
Ceiling Maximum
Concentration Concentration Duration
20 ppm 50 ppm 10 min

once only if

no other

measurable

exposure
OCCurs.

Cal/OSHA
PEL')
(as of 4/26/13)

8-hour TWA
(ST) STEL
(C) Ceiling

10 ppm
(ST) 1S ppm
(C) S50 ppm

Recommended Limits

NIOSH REL'?

(as of 4/26/13)

Up to 10-hour
TWA
(ST) STEL
(C) Ceiling

(C) 10 ppm
[10-min]

ACGIHY 2015
TLV®ie)

8-hour TWA
(ST) STEL
(C) Ceiling

1 ppm
(ST) 5 ppm

| Y N ellman

L o -, & ASS'uO‘MCHMTES |
/Hellman
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Oil & Gas Monitoring
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Exposure Monitoring Summary Form

\

EXPOSURE MONITORING SUMMARY FORM
Company: Whitinz Peralemm Diate; 2182015
Project: H23 Szmpling
Principal Project Menager: Craiz Smvder

This form is to be used to document HES employes exposure to health hazards inchading bat not
limnited to noize and air contarminants, Should enginesring or administrative comtrols nat be
applicable, the approprizte PPE or other control mezssure: should be selectad for the hazard. With
regard ta PRE, 2 detenmination should be made that the FPE selected was appropriste for the hazard
{e.z, WEE. for hearing protaction, protection factor for respirstory protection, st ).

Hazard Diescription”
Cpening peralemn tank hatches ander pressure.  100% LEL, Cooyzen daficient amnospheres, HIE,
benzene and other high leveals of bvdrocarbon gazses are expected above IDLH lavals.

PEE Selected (nclude specifications such as MNEFE. protection factor. ete )
Hé A employees ware self-contaimed bresthing spparatos (SCEA), hard hats| safety toe boots,
glowves and flame resistant clothins

Type of Monitorine Perfoomed:

Eight hour time weighted average (TWA) and short tenm exposure lmits {STEL) airborme
contaminant zampling at the operator’s bresthing zone was conducted using passive arganic vapor
badgesz. Four gzs monitors were wormn to evaluate other exposures incloding hydrogen salfida,
carbon monaxide and orygen deficiency.

hlomitoring Fesults (attach or provide fink to sny decumentation):
Lalb results attachad.

Airborne Contaminant Occupational Exposore Limits (OEL)

Contaminant O5HA FEL ACGIH TLY
(CAS &) 8-Hour TWA STEL 8-Hour TWA STEL
B Ippm Spom 0 5ppim 2 Sppm
20ppm -
H25 HE {ceiling} Ippm Spprn
(o] A0 MNE 23 ME
Omygen A M‘;‘;“?m A NA
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EXPOSURE MONITORING SUMMARY FORM

Zomypany: Hospira Boulder, Inc. Date: 7212013

Project: BPA-10 7-TES BAC III Packasins
Principal Project Managzer: Crais Soyder

This form is to be wed to document H&E A emplovee exposure to bealth barard: including but not limited to noize and
air comtaminants. Should enginsering or administrative controls not be applicablea, the approprizte PPE or other comtrol
measures should be :elected for the hazard. With regard to PRE, a determmation should be made that the PPE selacted
was agpropriate for the hazard (e z.. WEE. for hearing protection, protection factor for rezpiratory protection, tc ).

Harard Drescription:

Memufachring Technicians in PA-10 were packaging zm imtermediate to the active pharmaceatical inpredisnt (A BTy
Paclitazel Hoespira recently made chanzes to the dryer unit FL-3400 where 7-TES BAC [T is packagsd fom.
Techmiciamz now 12 a glove bag and ILCT Dover Continuoas Liner to contain the product when packazing. As an
imtermeadiate to Paclitagel, 7-TES BAC IIT shares smmilar towicological properties with Paclitagel but iz nat as
biolesically available as the final product. Paclitazel indoces micrombule formation ard stabilization of microtuinales,
thereby disTupting narmal czll divizion in the G2 2nd &I phases of the cell cycle. Paclitaxel iz used for the primary
treament of advenced ovarizm cancer with Cisplatin or Carboplating

PPE Selacted {include specifications such as NEF, protection factor, ete -

Bullard povwered air purifyving respirator (PAPE) and BT series loose fitting hood with combination orgamic
vapor/particulate carridges with :m aszigmed protection factor of 1000, Tyweak suit with deubls booties with mmner
bootie: taped to zuit, Tyvek sleevelsts, amd dowble form-fitims nirile glowves with inmer gloves tapes to sleeves

Typs of hMomitorine Performed:

Task zpecific perzonal air moritoring was performed durims the final packaging of 7-TES BAT [I1 This t2:k lasted just
awer 2-hoars (134 mimrtes). Personal air monrtoring was completed on 25 mm, 1.0 micron PTFE filters at a flow rate of
approximately 2 liters per mimrte (Iprp) Al samples wers analyzed by Burean Verntzs osing method BWV-2013-25328.

Monitoring Besults (aftach or prowide link to amy documentation]:
Sample FNumber Sampler Lecation Duraficn (mim.) Feported T A
Concentration
3 Personal breathing zone, outzide 138 =0 152 <0037
respiratory profection

Wers meering or Administrainee Controls st in place and, if ves, were they adeonate and opriate for the

project?

Engineerins controls in place during the fime of monitoring mchede a flexible contamment glove bag connected to local
eghanst ventilation and HEPA filters. The produoct was pacdkazed nzing the IL T Dover continuous limes, to mamtam
prodoct containment watil in 2 final package. Mo administoative conrols wers in place at the time of the svent.

Was the lewel of PPE sslected anpropriate for the project” ¥Wes ' No. If Mo, describe asy corrective actions taksn to
nperade the PPE level:

Tes, both the total concentration result and the TWA result were both well below the Hozpira EEL of 10 pg'm®.
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Building on the Basics — The Advanced Approach

» Look at developing internal OELs

« Consider exposure banding

- Set goals for number of samples to collect each year

* Repeat monitoring for tasks that require controls (engineering, PPE, etc.)
* Increase number of samples from the minimum needed

« Track and trend results (data analysis)

« Develop similar exposure groups (SEGS)
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Case Study — Food & Beverage

« Goal: Create a corporate program that would allow sites to easily develop written IH programs that
could be recognized as best practice by OSHA VPP

« Consider AIHA model
« Consider statistical significance
« Create documentation for consistency across multiple locations
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AlIHA Exposure Assessment Strategy
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AIHA Exposure Ctat D

Assessment Strategy

Basic
Characterization |

Goalk
Effective and Efficient Exposure

e -

meermfomatmGaﬂmm—

n W




AIHA Exposure Decision Categories

AlIHA Exposure Decision Categories:
Expanded Categories Plus Uncertainty Management

Exposure Control Recommended Control Uncertainty Rating
Category”
0(<1% o OEL) No acton
1({<10% of OEL) generd HazCom
2 {10-50%: of OEL) + chamecd speaiic HazCom
3 (50-100% of OFL) + exposure susveliance, medoal High
suvedBnee, wok practices M edium
4 (>100% of OEL) ¢ respiralors & engineenng controls, Low
wak practice controls
5 (Mustiples of OEL,; + immediale enginearnng contols or
eg., based on process shuldown, valldale resprator
resparalor APFs) sdacton
;-'\.:}x‘. - . ) )
AlHA * - Decision statistic =

95t percentile

- x =
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Baseline Assessment

* Qualitative assessment (some diagnostic monitoring may be performed)

« Review of health hazards without regard to use of PPE
Process observation
SDS review
Engineering and work practice review

« Can be a series of assessments over time, does not need to happen all at the same time
« Assessment tool provided

« QOutcome is prioritized list of processes/tasks that required a detailed IH assessment and those that are
lower in priority

« Allows limited resources to be focused
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SEGs and Rule of Thumb

* The “rule-of-thumb” is to collect 6 to 10 personal exposure samples per SEG in order to achieve
statistical significance.

« If the sample results are significantly different (i.e., by an order of magnitude) then the SEG should be
reviewed to determine if the employees were properly grouped

This situation may be the result of differing employee work practices which must be addressed rather than improper grouping

« If the process or task is changed in any way that would impact employee exposure (e.g., ventilation
system chance, product substitution) then a new data set would need to be generated
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From Appendix B-2 Qualitative Assessment Form

From Appendix B-2 Qualitative Assessment Form

[ Procws: | | [ | |
Seep Task Operation Nfaterial Product Used E 3) of Concern | Processing Handling Method |
1
3
Frequency of Duration of Skim Fogineering Admanistrative Expossre
| _Step Exp Exp Comtact? PPE Comtrols Judgment

L2

Task'Operation: Break doum the Process to mdnadual steps.

Material Product Used: One per ine of the worikcsheet Prodoct name froms SDS would be an example.

Agent(s) of Comcern: Exter all barardons magredients for maserial prodiact. Typically components S0t have a listed occupaticmal exposare lomse

Processing Handling Mathod: Exclosed Process, Open Handling, Heated, Wee, . Provida the maethod and Lcehkood that the agents of concens wall become airbome
Frequency of Exposure: Typacal estnias xe Daily, Weakly, Monthly, Non-Routine

Duration of Exposure: Full sbaft, Pactial Shcft Brief Provade shufl length and exposure tume mn hours o nuxates

Skin Contact: Is there any concern with skon om fact with the matersal groduct” Yes or No

PPE: Describe persomal protective equupmoent that was m use at the tume of the assessment

Enanur-‘(‘oamk Dm:hmﬂwm\-mmmznmmmn&mafknw Examaples mclude Noee, General Dilutica (e.g., room fan ceilimg
h ), Loc (ex., sysbemn 2 OF very mear ar comtanunant generation), Canopy Hood (over entire process), Laboratory Hood, Ventilated Enclosure, Nestilsted

Booth

Exp e Jud: bie, Unac ble, Lizkn ble could be a prodiact with 3 low beadd hazard rating (e ., Gm’l)&dupt«euedhandledaroom

imm&o‘-u-%hcu-vc:‘a week shﬂ Lnxctyublecoddbeawubb dusty process where amplovess e vexnng resprraion protaction and there has not bees: a0 industrsal

bygiece evaluation. Usknowsn could be 2 peodost wieh Baaldh basard « Jn_.'aba\w‘duauluto-ptohanding&zu:taﬁ:.l—\bﬂbdthﬁrﬂuao\uu.\labcm&nmvsom)

be cocurn=g

/Hellman
& ASSOCIATES

BUILDING PARTNERSHIPS FOR A SAFER WORKPLACE




Air Contaminant Required Action Summary Table

Air Contaminant Required Action
Summary Table

Required Verification
Action Monitoring Monitori
Category " Sample Results Frequency - Required Action | Frequency =¥
: Work practice
RA4 One or more TH samples Until lower RA L:;k,ipnr:::::'\ & Quarterly
: > OEL category achieved s & 1‘, :
. iMpProve ments
Work practice or
One or more IH samples ; . :
A3 . o 3 . ! o noe ¥ 0 y
RA: > AL . but all < OEL Semiannually .;ni.‘mg'xnng . Quarterly
improve ments
RA2 One or more IH samples Aiiiid N g
e > 10% OEL, but all < AL | -
RAI AR sa(r;}pllcs <A Periodic ¥ None None
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4
From Appendix C — IH Monitoring Plan

From Appendix C — IH Monitoring Plan

Priority Required Monitoring ~ Completion
High | Med | Low Agent Location/Operation | TWA | STEL] Ceiling | Target Date Date

Comment/Notes:

I I I I I [ 1 | I

Comment/Notes:

I I I I I [ | I I

Comment/Notes:

I I I I I [ 1 I I

Comment/Notes:

I I I I [ | I
Comment/Notes:
I I I | I I I
Comment/Notes:
I | | I I [ | I I
Comment/Notes:
* Priority examples: High priority would include Select: OSHA or Cal'OSHA =pecifically rezulated chemicals, Catezory 3 or 4 processes‘tasks. Medium priority would include
Category 2 procssses/tazks. Low prionty would mclude Category 1 processestazks.
% Ceiling samples should be collected similar to STEL samples if direct reading nstrumentation is not available.

STEL — Short-term expozure It
TWA — Time-weighted average
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From Appendix D — IH Summary Log

From Appendix D — IH Assessment Summary Log

Date Agent Results Summary Conclusion/Comments ) By Date File Location
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From Appendix | — Medical Surveillance Summary

From Appendix | — Medical Surveillance Summary

Job Task/SEG Department Exgonu To my?e = Medical Surveillance Rmomng -

¥ The most common typaz of PPE that require medical surveillance are respirators and hearing protection. Include specific fype of respirator used =o that the protection
factor can be confirmed. For heanng protection melude Noize Reduction Rating (NRR).
* Example reasoning would be a Category 4 air contaminant for respiratory protection, for noiss an example would be sound level at 95 dBA.
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From Appendix J — Notification of Results
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From Appendix J — Notification of Results

For Individual Results

Dats: [Entar Dats]

Employee: [Enscet Nama]

Faciy: [Ensort Facitey Namg)
Departmant [Enseet Doparsmant Naws]
Possion: [Ensect Job Tods)

RE: Notification of Industrial Hygisss Survey Rasalts

Dear [Iasart Nanes)

Your particip = our industrial Eymeno sampling program was groatly approcsated The reculn
fomthe i s St ax coad nt:lo\vmpw‘urmdu}' actnties s Beted belome
[ SampleDace | Comtaminase | Sample Tmme | Ressic | MCOEL |
L 1 i |

Exposurs Lzt (MCOEL). Sased
=z mm(z)v,ﬂlh

Thas result is [sater below or abess] the MilleeCoors
om s results [sater 2o ive action is irad or the foll
taicen)

el

1£ you bave any questions rogarding the monitoring. o¢ the hazards of the chansicals or phiyveical ageste
with nkich you work, contact [mseet contact nxme].

Tex=k you,

(Pr=ssd Nams) (Signatae)
ENPLOVEE

(Przmted Namo) (Sagnatars)
(D)

For Group Results

Exposure moasiceng s regubed for jobe wiees e &
agosts that excoed cormain lmsits sat by (UOSHA 34 O
(Permovaitle Dxpowase Lina) s & tindneiganed-
mtﬂdn;n!b)w\nﬁm In addzion 12 %e PEL. 3 Shar: Teom

:
m.nmosmw
svwnngen (TWA) aad B

SOV W v ianina

- e

s Loz

..)Mmunm-\hmmupaunmrumdc':l ~inery paciod. The Cadkng

Lamit s the Yamit NOT dependant spon time. Theso lmas wo
Hated Balow:
[y
OSHA PZL 3TEL Ceding
Ageat Action Lémsit| TWA(S bey) (15 misy) (Werst Case)

Badow & & vesenpry of semplng dase by Doparoscen 28 Task far verives jods Addimiazal
SEmpEDg ST f&hm&dauﬂlcmudr.hwwum Indimidusl

sercits will 2o gives 1o sack

documentad 3ad kept on fils m the Safery

scxplayes udo peticpated is 4 sampling proces.
Dsparmans

Mmmm;xwumuWuWMru;m POWTON,
caztrobs, or adez

All dsts 5

ceatols e oseded 1t may alio be mied o Setermizs if

cmuvmqmWNw.ﬁttnm«dlmmmqumMN
weed 38 3 shetitate

DEPARTMENT SUMMARY
Number
of of Rewales
Agens Sasople Trpe | Deparcment Tuak Samples | =
Inier: comonarny of whas s dama wlls ws
¥ youbave g aboun these 1§ 1SRN OF YO S ] and plvacal
agects, plasse comtact [Muect comtact same md plices mumbe]
Pracazted by
Sigmanwe Dyt

Naw Absdd rooMr of 4w iesie sivending B SAg idsnee




From Appendix K — Annual Program Review

From Appendix K — Annual Program Review

TH Aszessments (Verify that. ) Yes 'No
The baseline IH assessment was complated and newly identified
hazards have been added.
Detziled IH assessments have been conducted or are scheduled for
completion
Corrective actions are being implemented or documented as
infezzible.

IH assessment results being communicatad to emplovess and
affected groups in a timely manner.
Records Review (I3 the following information available and Yes ‘No
accurate.)
IH Aszeszment Swrmary Log, or equivalent, up to date?

IH Equipment Calibration Log or equivalent current?

Do MCOEL tables exist for each hazardous chemical whers 2
detailed [H asseszment has been conducted?

Employvee notifications completed?

Cormrective Action: (Enter corrective actions for anv “No” rezponses above.)
Dssanption Date Complsted

Comments

[ Certification
Nama: | Date: |
Simnature:
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Case Study - Pharmaceutical

« Large focus on relieving respiratory protection upon installation of engineering controls.

« Corporate toxicologists develop exposure limits for finished products and high hazard raw materials.
« Analytical laboratory is given a priority list of methods to develop.

« All APIs with limits and methods are sampled for.

* Individual sites develop annual sampling plans and present to corporate.

« Action limits are set at 50% the OEL.

* Engineering containment levels.
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Industrial Hygiene Exposure Assessment and Control
Program

3.1 Industrial Hygiene Exposure Assessment and Control Program

3.1.1 Each organization shall establish an Industrial Hygiene exposure assessment and
control program to identify, evaluate, and control employee exposures. (Diagram

. . EEL. | Engineering Containment
illustrates the program process). The program shall include: - gm0 iwe
<1 4
3.1.1.1 Industrial Hygiene risk assessment and exposure monitoring to - }11}; 1 II}UU ;
determine levels of exposure; | =100 1
3.1.1.2 The selection of controls to reduce employee exposures to acceptable
levels;

3.1.1.3 Exposure interpretation/reporting; and records retention.
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The Use of Controls to Reduce Employee Exposures

3.7 The Use of Controls to Reduce Employee Exposures

3.7.1 Ifresults from Industrial Hygiene exposure monitoring suggest that
emplovee exposures are above the Action Level (AL) of the EEL or the EEL-
E (independent of the use of PPE):

3.7.1.1 Additional engineening controls, administrative controls, PPE and/or
applicable medical surveillance requirements (see section 3.8.1) shall be
immediately mstituted.

3.7.1.2 Document and track the actions taken to reduce exposures. The Enablon
IH module should be used to document the actions taken.

3.7.1.3 Where admimstrative controls are implemented or engineering controls
are added or repaired to control emplovee exposures, the organization

must verify that controls are functioning as intended through additional

monitoring.

3.7.1.4 Omnce controls are 1n place, a minimum of three (3) additional
representative sampling periods shall be obtained to document that the
controls have successfully reduced emploves exposure.
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Industrial Hygiene Program Process

Diagram 1

Hospira Industrial Hygiene Program Process

Review site’s regulatory self-assessment, EHS

Start Risk Assessment, JSA s, inspections, new
Qualified TH projects, chem. inventory changes, medical incidents
and employee concerns.

; T

No

Chemical or
Perform TH Yes Physical Exposure ™No Document &
Ris L — Hazard in the !
- activity? e reev al_uatev
Assessment periodically
/‘f'e:s T No

- Representative?
Exposure

risk still
hich?

Are the
controls
feasible?

MNo
T Yes

Exposure below
AT/EEL?

,T. Yes

. o Develop &
o Add operation to implement

monitoring plan. exposure

Can be
monitored

control plan_
o Conduct - -
monitoring. < Consult

O ccupational
< Issue report. Health
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Exposure Limits
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Chemical Ezposure
7-TES BACII Mld A, 10 megim? 3-0-0 ez fes
Acetic Acid E4-13-7 10 ppm 3-2-0 fes Mo
Acetone BT-64-1 2,500 ppm 1-3-0 ez [{1]=]
Acetonitrile 75-05-2 20 ppm [gkin] 2-3-0 ez es
Acetyl chloride TE-36-5 2 ppm ceiling as HCI 3-3-3 Mo [{¥]=]
Alumina M1 1344-28-1 S maim3 STELMS mafm3 0-0-0 fes Mo
Chloratriethylsilane 9594-30-3 2 ppm ceiling as HCI 331 Mo [{1]=]
CIP 200 Minture 1mgim’ 2-01 Yes Mo
Dexmedetomidine Tartrate [DEX-T) 17ETE1-04-3 100 ngtm? ME fes fes
Diisopropylcarbodiimide (DIC) 633-13-0 100 pgtm® 331 Mo Mo
Helium T440-55-F 0p < 195 1-0-0 Mo Mo
Heptane 142-22-5 400 ppm 1-2-0 ez [{3]=)
Highly Furified ' ater TT3z-18-5 PLA PLA Mo Mo
Irinotecan Hydrochloride 136572-03-3 1 patm? 3-0-0 Yes ko
|zobutyl Acetate [IBAC] 10-19-0 150 ppm 1-2-0 ez es
Izopropyl Alcohol ET-E3-0 200 ppm 1-3-0 ez [{¥]=]
Izopropylamine 78-3-0 TEO ppm 3-4-0 fes Mo
|zopropylamine hydrochloride 1B572-56-2 ME 3-4-0 Mo [{1]=]
Izoproterenol Hydrochlaride 51-20-9 RLE. 3-0-0 ez fes
lsoproterenone 121-28-8 ME 3-3-0 Mo [{¥]=]
|zoproterenone hydrochloride MLE. MLE. 3-0-0 Mo Mo
Methanesulfonic Acid 75-75-2 LIEE 3-0-0 Mo Mo
Fethanal ET-BE-1 200 ppm [&-3-0] ez es
Methylene Chloride T5-049-2 28 ppm 2-1-0 es es
Methylmagne sium chloride in THF ETE-E2-4 ME 3241 Mo Mo
P Di-rmeethylformamide [OF) E8-12-2 10 ppm 2-2-0 fes Mo
n-Heptane 4z-52-5 400 ppm 1-3-0 ez [{1]=]




-4
Dex ESTL & Dex SCHH

ESTL.:

SPECIAL CHRONIC HEALTH HAZARD
DETAIL SHEET
Drug Classification: Not a drug FOR i
4 (1I-TRITYL)IMIDAZOLYL-23-DIMETHYL PHENYL METHANOL (T2P)
(Dexmedetomidine Hydrochloride Process, Step 1 isolated intermediate)

Use: 4-(1-trityl)imidazolyl-2,3-dimethyl phenyl methanol (T2P, CAS 176721-
01-0) is the Step 1 isolated intermediate in the dexmedetomidine CHAP/SCHH Code:  C100
I E S R-CHAP Code: 100ADHIK
hydrochloride synthetic process. HATIS Coder 500
OSHA GHS Classification:
Dose: Not a dl'llg. Hazard Class Eye Damage/Trritation STOT - SE
Hazard Category 2B 3
Side Effects: In the workplace, this material is anticipated to be irritating to the skin, Symbol A @
eves, and respiratory tract. signal Word Warning Warning
Hazard Statement Causes eye irritation May cause respiratory irritation
Animal Data: Not available COMMENTS: 4-(1-tritylimidazolyl-2.3-dimethyl phenyl methanol (T2P. CAS 176721-01-0) 1s the
Step 1 isolated intermediate in the dexmedetomidine hydrochloride synthetic process.
Estimated EEL: CYTOTOXIC: [ ]YES [X]NO
S8-Hour TWA 500 Not a cytotoxic compound.
(mcg/m3): HOSPIRA HORMONE: [ ] YES [X]NO
15-Minute TWA N/A Not a hormone.
(mcg/m3):

LISTED CARCINOGEN [ ]YES [X ]NO
Ceiling (mcg/m3): N/A

Not a listed carcinogen.

Notation: N/A POTENT COMPOUND [ ]YES [ X]NO
Comment: N/A Not a drug.

) . D . . REPRODUCTIVE HAZARD [ ] YES [ X ]NO
Rationale: Recommendation to minimize the potential occurrence for ocular and/or

1‘espi1‘at01y mrritation. None known from oceupational exposure.
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Field Assessment
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Recommendations

The following are specific recommendations to address issues identified through the course of
this investigation:

Immediate corrective actions
1. Continue reliance on respiratory protection when performing filter wet cake transfer and
packaging operations until alternative measures or engineering controls are identified
and validated;

2. Evaluate the effectiveness of Hydrogen Peroxide as a deactivation agent for Paclitaxel in
the affected process areas and determine alternative options if necessary;

3. Update cleaning procedure (A-MFC-0001) in order to correct identified inconsistencies
including location of sticky mats and terminology.

4 Clean surfaces identified as having a concentration in excess of the 0.1 pg/cm? DL for
Paclitaxel and replace contaminated consumables that cannot be effectively cleaned;
and

5. Replace sticky mats as often as necessary in order to avoid excess migration of
Paclitaxel out of PA-5 into other common and process areas;

Long term solutions

1. Ildentify and implement new containment technologies and equipment by relocating
operations to PA-42 so that no open product handling occurs during Paclitaxel
manufacturing and final isolation;

2. Complete installation and use of site wide breathing air compressor to minimize reliance
on PAFPRs which are not optimal for production activities due to non-disposable
accessories’ decontamination issues for (and between) different highly active
pharmaceutical ingredient products.

3. Continue periodic industrial hygiene monitoring to ensure employee protection is
maintained for Paclitaxel production operations.



Sample Data & Results
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_Twistand cnmp of ILC Dover ..

| Heal scraping at door opposite dicharge |

Sample
number

746

742

723

733

725

Sample type

ifg. Tech #1
Personal

IMfg. Tech #2
Personal

Area

Area

Area

Sampler location

Personal breathing zone, outside respiratory
protection, employee primarily responsible for
assembling 100 g. packages of |soproterenol and
twisting, crimping and cutting final packages.

Personal breathing zone, outside respiratory
protection, employee primarily responsible for batch
record completion and assisting in twisting, cimping
and cutting final packages.

Placed in anteroom outside PA-6 near exit door.

Placed undemeath the east side of the glovebox,
below weighing and packaging activities.

Placed at entrance to south end of walk-in hood; the
closest point of the hood to the ILC Dover system.

"ng/mP- Nanograms per cubic meter.
ITWA — Time-weighted average for 8 hours. Employee exposure limit {EEL) for Isoproterencl is 100 ng/m? as an 8-hour TWA.

3gymbol (<) indicates the sample result was less than the analytical limit of detection (LOD).

Duration
(minutes)

220

218

223

209

209

Reported
concentration
(ng/m?)’

=0.8

=0.8

=0.8

=0.9

=0.9

TWA
(ng/m’)

=0.38

=0.38

=0.39

=0.38

=0.37




Sample Data & Results

J

/

Final break-up, no PAPR use
< WANDOWEOPER. s ;

- Wetcake transfer, - Packaging, PAPRinuse
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i Reported
Sample Duration | concentration
number | Sample type | Sampler location (minutes) (ug/m3)!
Personal breathing zone, outside respiratory protection,
a5 Mfg. Tech #1 - | employee primarily responsible for discharging of matenal 133 247
Personal into ILC dover from FL-3400 filter dryer, assisted in ’
twisting, crimping and cutting process.
Personal breathing zone, cutside respiratory protection,
833 Mfg. Tech #2 - | employee primarily responsible for heal scraping from 130 119
Personal hand opening opposite product discharge door, assisted ’
in twisting, crimping and cutting process.
Industrial ‘ : - .
o Personal breathing zone, outside respiratory protection,
622 Hygienist #1 - responsible for completing industrial hygiene momitoring 136 <0.132
Personal
Placed 6 inches above flexible containment attachment
821 Area ring to discharge door. 131 0.246
Placed 6 inches above flexible containment attachment
e Aizs ring to hand opening opposite product discharge door. s wliis

Tug/rmi— Micrograms per cubic meter.
ITWA — Time-weighted average for 3 hours. Employee exposure limit (EEL) for 7-TES BAC Il is 10 po/m? as an S-hour TWA
35ymbol (=) indicates the sample result was less than the value reported.

8-hour
TWA?
(ug/m?)

0.654

0.322

<0.037

0.067

<0.037




Sample Data & Results

Transferring product from the mixing Twisting, crimping and cutting of Removing packaging equipment, tools
drum to 100 gram packages continuous liner | and waste from antechamber
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Access to Resources

D6. Is access to experts (for example, Certified Industrial Hygienists, Certified Safety Professionals, Occupational
Nurses, or Engineers), reasonably avzilable, based upon the nature, conditions, complexity, and hazards of the
site? If so, under what arrangements and how often are they used?
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Winston Churchill

“Continuous effort — not strength or
intelligence —is the key to unlocking
our potential.”

- Winston Churchill
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You Have the Keys - Now Go Open Greatness

« Ask for help if you need it!

* Remember to consider all hazards at your job site (chemical, noise, radiation, etc.)
* PRIORITIZE - Look at exposure limits, amount used, etc.

« Control hazards — Hierarchy of hazard control

« (Gain statistical significance

* Reevaluate — At least ANNUALLY
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Thank You!
Hellman & Associates
(303) 384-9828
Craig Snyder, PE, CIH, CSP
Kassey Braun, ASP, IH
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