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PURFPOSE

TR TR Ly

The intent of this protocol is to document priorities established
for the on-going ind'"-“trial hygiene progqram in the Chlorinated
Ethane Froducts plan 5. This document will also serve as a
reference source for plant supervision and perscnnel responsible
for the industrial hyglene programs. It is recognized that by
definition an "dén-~go:ng" program is one that is responsive and
can easily b& adjusted to changes in priorities. These may
result from changes in process design, job procedures, the
chenicals being handled as well as new toxicology data, exposure
guidelines, or monitoring techniques.

GOALS

T . There are two basic qoéls tbe Lndustrlal hyglene prug:am is designed
to meet. They are: .. .0~ ‘.. .° Tap s

(1) To annually educate plant personnel on how overexposures
to chemicals may occur, methods of reducing overexposure,
potential adverse health effects of overexposure, primary
information sources on health effects, and on the way in
which the work done by various health related groups, with-
in The Dow Chemical Company, help protect the health ot
employees,
To annually monitor and communicate the results to employees
who have a potential fov being overexposed to ¢! -cals
or physical agents in their work environment.

Meeting the Goals

650.£0 SBH

1. Dow has ecstabiished the coal of educating the employees on
health related questions as a part of the corporate policy.
It 15 recoygnized that an ¢! fective employece cducation
program 1s one of the best methods tor controlling workplace
exposurcs te hazardous materials,

Three video tapes have neen prepared for use by the plants

to cover the basic asmecte of -—he educational goals. The
Environmental liealth Team 15 a tape which summarizes the

work of Toxicolooy, Inaustr:al Hygrine, and Industrial
Medicine funct:ons. The sacond tape, How Overexposures Mav
Occur and Methods of Controlling Qverexposurns revievws now
various types o! workplace stresses may occur and familiarilzes
the employee witli various methods of exposure control. The
last tape, Sources of Irnformation, deals with how infcrmavion
on the toxiclity of chemicals anu physical agents 1s obtained.

Empluyees are educated in the potential adverse health
effects of chemicale by a fourth aspect of the program where
they acr asked to read a agencral Jiscussion of potential
adverse health effects and review specific selected
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Meeting the Goals (cornitinued)

Ve aw el m v 2

Consequences of Uverexposure To Toxic Amounts sheets and
Toxicology Data Sheets incorporated into booklets. These
booklets are dintributed throughout the plant in easily
accessible areas such as offices and control rooms.

The viewing of the video tapes and review of the booklets
is documented and summarized each gquarter to monitor the
progress of the educational pregram. This documentation
and summary of the progress is reported via the Index I
form shown in Appendix I.

While use of the video tapes and hazard booklets will
CCa RN

ye o ' 'all levels ‘Of super-
“Gi i6n “be. dc Ll fved in the .presentation of.the:
program.

The vehicle for establishing both educational and monitoring
priorities is the Chemi~ca)l and Physical Agent Inventory
sheet. An inventory sheet for each job classification 1is
prepared. The completed inventories for the CIP areas are
contained in the following sections of this report. The
inventory contains a complete list of the chemiczls and
physical agents that persons in a given job class have a
recognized potential for exposure to while performing the:
normal job. An estimate of the degree of exposure 1s made
based on job proccdures, plant process design, and the guantiity
and physical properties of the material. Definitions for
the ratings (l1-4: Low-High) are given in Table 1. Based on
these estimates of exposure potential and the toxicity of
the compound, hazard ratings are assigned.

The hazard rating defines the necessary industrial hygiene
action to be taken with respect to the two industrial
hygiene goals. Definitions of the five hazard ratings are
given in Table 2. The exposure and nazard ratings were
assigned during and fellowing discussions with various CEP
supervisory personnel. Considerations concerning job
procedures, how the chemicals are encountered or nhandled,
the likelyhood of bLeing overexposed, Previous monitoring
results, toxicology data, and exposure criterid asslsted
in assign:ng hazard ratines. For those avents where thoe
hazard rating i1ndicates that' monitoring i1+ warranted, .
monitorinyg prouram 5 ofluecrec and the resalts of tnas
monlitoring 1s communicatéd Lo the emplovees throuah super-
vision, The communicatioen ¢ the monltor ing results 13

090,80 S3d
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Meeting the Goals (continued)

documented and summarized each quarter to monitor the
progress of the exposure communication effort. The
documentation and summary of the profgress is reported
via the Index II form shown in Appendix I.

PROCESS DESCRIPTIONS, JOB DESCRIPTIONS, AND INVENTORIES

The CEP complex is located ir the A-2400, A-1600 and A-7000
blocks. The major products of the unit are ethylene dichloride,
vinylidene chloride, beta-trichloroethane, alpha-trijichloroethane,
alpha-dichlorcoethane, ethyl chloride, tetrachlorocthane, and
hydrochloric acid., Administratively the unit is broken down into
the following areas: vinylidene chloride/ethyl chloride/beta-
trichlorovethane production, ethylene dichloride production, alpha-
dichloroethane/alpha -trichloroethane production, CEP unit services,
CEP Lab,;and 'CEP mainpenance. & total.of appncx;mntely 145 ful -
time’: ?qawﬁnpl ”es.'fwatk" :,m" txese areas. T .

For each of the above areas a descrlptlon of the process (where
applicable), the associated job descriptions, and industrial
hygiene inventories are given in the following appendicies:

Appendix 11 Vinylidene Chl.: Je/Ethyl Chloride/Beta-
Trichlorocethane “roduction

Appendiy Alpha-Dichloroethane /Alpha-Trichloroathane
Production/THROX

Appendix thylene Dichloride Production

Appendiy CEP Maintenance
Appendaix V Unit Services
Appendlx \ Lab

INDUSTRIAL HYGIEWE MOWITORING METHODS

A list of the compounds and physical agents which will recuirc
some degree of monitorine i1s gaven in Table 3. The methous
used for performing the monitoring are referenced in the table
and described beiow. The monitoring and analysis will be per-
formed Ly CLY Lab personnel with the support and assistance of
the plant industrial nyglealst.

1. Charcoal Tuobe Monitorineg

This method 1+ *o Lo used ‘or determining both short teorm
and 8-hour time-werghoed averaue porentlal exposures.

The methos involves collecrion 2! the compounds on
activated charcosl adsorptiun media and a3alysis By gas

190.£0 S®BY
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INDUSTRIAL HYGIENE MONITORING METHODS (continued)

chromatography via solvent desorption. Commercially
available charcoal tubes containing one gram of PCB

20 X 40 mesh activated charcoal are used to collect
organics from the sampled air. Perscnnel sampling pumps
pull air through the tubes at known constant flow rates.
The maximum flow rate and total sample volume criteria

are established to ensure that no loss is occurring due

to breakthrough. Recommended values for those compounas
collected on activated charcoal are listed in Table 4.
Where more than one of these compounds is to be collected
on the same sample, the lowest recommended flow rate and
total sample volume among the compounds to be monitored
should be used. The recommended sample vo.umes and flow
rates allow ¢guantative collection of the compeounds. Flow
rates may be increased for short term monitoring or periods
less than 8 hours z0 that adequate_ sensxtxvxty may ke ~
obtazned. The ‘total sample volumes;'howe + should nmt

be' exceeded < . ’
Analysis of the samples should follow standard desorption
with 10 ml of dry ice chilled carbon disulfide (or other
solvents as necessary) and gas chromatographic analysis of
the extract. Desorption eificiencies are reported in
various references, however the values to be used 1n the
calculat:ions shall be determined by the CEP Lab by analys:is
of spiked samples. Heevaluation of desorpticn efficiencies
shouid be done at least annually.

Peak Monitoring

This method 1s toe be used to cdetermine peak exposure o
organics for personnel during very specific )obs such as
sampling, breakinc into equipment, enter:ng vessels. ana
otherwise working on process equipment. & clean glass
air tight syringe 1= taken to the job site and a sawmple
of air if taken in the breathing zone of the worker by
pumping the pirston 1n and oLt several times and then
slowly drawing rthe air into the cvlinder. The svringe

15 closfed securely O prevent air leaks and taken to the
laboratory for analysis Ly inject:ion into a gas chromato-
graph as scon as poss=ible. 4 ¢gas chromatoaraph dedicaced
for this type of analytical work should bLe used. The gas
chromatorgraph should be standardized with lnown air
samples at regular intervals,

Colorimetric Indicator ute-s

Exposures to chlorine, hLwoerochliorie acrd, and AMDBONLS W li“
be evaluateo uuine Oraaer Tlraret readan‘cnkDereffrv‘““
indicatine tube .,

Vime s

> reapant

290.€0 s3Y
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INDUSTRIAL HYGIENE MONITORING METHODS (continued)

4. Membrane Filters

Silica dust exposures will be determined by collection on
PVC mambrane filters (Millipore®, 0.6 micron, 47 mm) at
calibrated flow rates of 1.5-2.0 liters per minute and
analyzed by X-ray diffraction. Validation of the

analytical procedure is reported in Analytical Services
report TC-566.

Welding fume exposures will be evaluated by coliection on
Millipore membrane filters (GSHP, 0.2 microns, 47 mm)
using a calibzated 10-15 liters per minute) high volume
sampling pump. Analysis of the samples will be done by
atomi¢ absorption analysxs.

FRTRT AT AT TR

Poten ?: W bé'néoa exposures inll ‘r:s‘é‘x valuatmx using ' N
fstﬂﬁdard NIOSH. procedures Method No.~ & '
‘Samplas’ are’co;lected on 0.8 micron, 37 mm Millxpore
cellulose acetate filters at calibrated flow rates of
2.0-2.5 liters per nainute. Asbhestas fibers are counted
using phase cecntract microscopy.

€90.€0 S®H

Continuous Air Monitor

The continucus air monitor in place in the A-2400 block
will be uvsed for the purpose of identifyina groblems 1n
the process arza which could lead to potential wexposures
to chemicals. When the continuous air monitor data
indicates a nigh level of airborne chemiczl concentrat:ion,
consideration of this data will be used to determine
necessary staors to reduce potential exposures. The
continuous alr monltor Zata will net, however, be used 2
calculate indiv-dual doses.

EVALUATION CRITRRIA

Personne] monitoring is performed to fdetermine potontial exposur.
levels bLoth as a gaily time-weighted averaue ana short term
exposure., The results 0 the monitoring are compared with the
recommencet “rLosure culcellnes arven in Table . Also Listed

in the tabic 1= tne source ot the recommendec standard. These
values ure wesenr on rel,able toxicology data ane rpaustroal
expericnoe, PO 8 believed that nearly all worvers wile taolerate
eXpPOsure to e Lewe o w:tuuuz adverse health etrfects.

The exposure cuidelines rewrecont the acceptable time-welghted
AVerace ¢Mioiuren 10Y oo normal He-nour work aay, 40 hours wer
week.  Shory Term Raposure lases (STEL'S) represent the maX itm i

£ ih
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EVALUATION CRITERIA (continued)

concentration for a 15 minute exposure. The STEL should be
considered a maximum or ceiling concentration that should not
be exceeded unless other criteria state otherwise. Further, no
more than four excursions per day are acceptable. At least 60°
minutes must elapse between exposure periods, and the time-
weighted average (TWA) should not be exceeded.

As a group, the chlorinated hydrocarbons exhibit similar
consequences of overexposure. Among these are systemic effects
to the liver and kidney from chronic overexposure and central
nervous system depression from acute overexposure. Due to this
similarity and the likelyhood that potential exposures will
occur to Tpre than one of the jchlorinated hydrocarbons. curing
the work 'day,”it" 1s£necedﬁary to' give %’ iry considefation to
the combined, rath&t Hhin ind;vidual,"effect of the compounds
when evaluating the moniforlnd resylts: . ThHe additive effect of
different compounds is accounted for by calculating the sum of
the ratios of nbserved exposure concentration to the exposure
guide {for ecach compounc. If this =um exceeds unity then the
combingd CXpOSUre 1s 1in excess of acceptable limits. An example
calculation 15 given 1n Table 6,

In addition to personnel sampling, grab sampling with gas tight
syringes schaould be performed to evaluate potential peak exposures.
This sampling snould be Jcb task oriented irvolving those routine
tasks that result in a high potential for exposure. These

include process sampling, cornecting and disconrectinag loadine
lines, breaking 1nto process cquipkent, tank gauc:ing, and any

open transfers of materials. The results of this monitoring will
be evaluated relative to the STEL':s given in Table 6.

v90.€0 S®BYH

Employeas shall he i1nformed of the results of all! monitoring and
the sign:iticance of rhe data. All informing of employazes on
axposure data :s Lo be documented.

BRECOMMENDED MINTMUM MONITORING REQUIPEMENTS

AS stated earlier, monitoring 1s warranted for those agents
indicated wyY the hazard rating on the industrial hvgienc
wmventary oan 48 deacribed in Table 2. The industreatl

hvagiernd 5 have boen reviewed and the recommenced

Mon1ver::~s v rulfonents Are outlined below. Givern 1n tne
cutline Lo b classiflcation:s. ana chemicals Tor Wihich
monitor, e

spec: i e
clasn:t oot

Leodone. The outline 1s broken aown 1nTce
Nt neTrvice aregs althouah some ol
iy Lvertoag,
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Tt iente

VINYLIDENE CHLORIDE PRODUCTION

Vinyl Chloride
Vinylidene Chloride
1,1,2-Trichloroethane
Syn-Tetrachloroethane
Unsym-Tetrachloroethane

Job Clagsifications

Et‘.gineetﬁ“.‘; C'] L Dinal P

AR S AP

Shift Foreman
Control -A Operator
CQntrol'C‘Operator

ETHYI CHLORIDE PRODUCTION

vinyl Chloride
Ethyl Chloride
1,1-Dichloroethane
Bthylene Dichloride

Engineer
Shift Foreman
Control A Operator

BETA-TRICHLOROETHANE PRODUCTION

Ethylene Dichloride
Vinyl Chloride B
1,1.2—Trichloroeth@ne
Sym-Tetrachloroethdne
Unsym~Tetrachloroethane
Pentachloroethane
Hexazhloroethane

Engineer

Shift Foreman
Control A Uperator
Control C Operator

ALPHA~DICHLOROETHANE PRODUCTION

Vinyl Chloride

Ethylene Dichloride
Sym-Tetrachlornethane
Unsym-Tetrachloroethane
Pentachloroethane
Hexachloroethane

Engineer

Skift Foreman
Control A Operator
Control B Operator

ALPHA-TRICHLOROETHANE PRODUCTION

1,1-Dichleroethane
1,1,1-Trichloroethane
Sym~Tetrachloroetnane
Unsym-Tetrachloroethane
Pentachloroethane
Hexachloroethane

THROX
Vinyl Chloride

Production Foreman
Control A Qperator
Control C Operator

Shift Foreman
Control C Operator

ot emmacielat e

Movember 24, 1981
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ETHYLENE DICHLORIDE ~RUUCTION

Chemicals uw Classificatiaong

Ethylene Dichloride Shift Fzreman
1,1,2-Trichloroethane Control A Operator
Sym-Tetrachloroethane Control C Operator
Unsym-Tetrachloroethane

CEP_MAINTLNANCE
Ethylene Dichloride Ejectricians
1,1-Dichloroethane Machinists
1,1,1-Trichloroethane Pipefitters
1,1,2-Trichloroethane
Vinyl Chloride
Vinylidene Chloride
Ethyl Chloride
Sym-Tetrachloroethane

" Unsym~Tetrachloroerhane
Pentachloroethane
Hexachloroethane

CEP UNIT SERVICES

Vinyl CThloride Asst., Production Supt.
Vinylidene Chioride Loading Supervisor
1,1,2-Trichloroethane Control B Operator
Ethylene Dichloraide

Sym-Tetrachloroethanc

Unsym-Tetrachloroethane

Ethyl Chloride

Perchloroethylenc

Vinyl Chlor:de

Vinylide: & Chlorxde Pruduction Chemist
1,1-Dichlorocthane Chemical Technologist
1,1,1-Trichlorocthane Chemical Technicians
1,1,2«Trichloroethane

Ethylcne Dichloride Sr. Asst. Chemist Class B
Sym-Tetrachlorocthane

Unsym-Tetrachloroetiane

Ethyl Chloride

PLR/bbs
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TABLE 1 4

DEGREE OF EXPOSURE y

1. No contact---<w«------—-- Sgurces of exposure are isolated © .
from the work area. '

2. Minor contact----------- Work performed in areas where
the material is handled or
processed ig closed systems.
Exposures are passive in nature,
not direct result of work g
activities.

T

3. Occasional ‘daily contact-—- Sume work tasks result in
direct cuntact with the material.
Examplas are: process sampling,
breaking into process equipment,
manually gauyging tanks, loading

~ and unloading tank trucks.

Gross contact likely---- Prolonged amount of time spent
in an area of high concentration
or performing tasks resulting

in large exposures.

eosiant
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TABLE 2
INDUSTRIAL EYGIENE HAZARD RATING

The rating indicates the necessary industrial hygiene act:iont
to be taken for each chemical

HAZATD RATING ACTICN REQUIRED

1 More freguent than annual
monitoring (usually defined by
<aw, e,g. vinyl chloride).
Include in annual education
program.

Annual monitoring is required as
o8 Minimum. Inciuce in.ammual T
Hhit tedidation program. - T
Some monitoring may be raquired.
Include in anauval education
program.

No monitoring neceusary, but
should be 1includeac :n annual
education prograr.

No action -eguirec.
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TABLE 3
COMNOUNDS AND FHYCIALS AGENTS REQUIRING MONITORTNG

COMPOUND OR PHYSICAL AGENT MONITORING METHOD

Vianyl Chlorile 1,2,5.

Ethyl Zhloricde 1,2,5
Methylene Chloride 1,2

Vinlyidene Chloride 1,2,5
1,1l-Dichlornethane (Alpha-di) 1,2,5

1,2-Dichlo~nethane (EDC! 1,2,5

1,1,1-Trachloroethane (Alph§:§;;)rcﬁ“F @ﬁw,l,a,

1,1.2-7 1cnxoméi§ Erig (Beta-ﬁr:.) I 2,5
Pervhloroo*hvlnne (Pcrch]or) 1,2
1,1,1,2-7etrachlorcethare (Unsym-tet)
1,1,2,2-Tetrachloroethane (Sym-tet!
Pentachlorozthane

Haxachlorcethanz

Hydvochlcric Acad?

Zhlorine *

Sulica*

Ashestos ”

Welding Fumrs

Charccali tubme

Gas uight syringe
Colorlma:;xv indicating
Mambrane tilter

Continuous area monitor

* monitoring to lae LM L0 pant o crrcumstance:s Jdictate




