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< DPMC_VCH MONITORING PROGRAM REVIEW

OCTOBER 1980

R_1920

OVERVIEW . a3
Yinyl Chloride tonomey (VCM)

Suployee exposure wonitoring at DIMMC presently consists qf: (l! Fixed point
rea monitoring (2} spot grab sampling by wmeans of plastic syringes and a

1C, (3) portable hydrocarbon detector use and (4) perSOnncl‘a hour time
waichtad average air sampling. This report represents a review of the data .
collected by personnel TWA "“breathing zone " monitoring from January 1973 to
September 25, 1980 and offers recommendations for future VCM personnel
menitoring.

CSKa REGULATIONS 29 CFR 1910.1017
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REVIEW OF vCM EXPOSURE LEVELS

A. Sunmary Personnel TWA Exposure Data (1/78-9/80) =

TASLE 1
SHELL PLRSONNIEL
NO. MEAS NO. >.5 NO. >1.0
1950 300 18 {6%) 9 (3%)
(Jan.-Sept.25) .

197 626 39 (6%) 25 (4%)

1978 813 36 _(7:) 22 (4z)
1439 93 (612) 56 (4%)

o e e

Since January 1978, 1439 personncl TWA sawples have been collected on
Shell personnel.  An additional 350 samples were collected on contractor
cmployees, (Table 2). This surveillance has averaged 54 samples per
sonth, with typically 44 measurements being collected on Shell empioyees.
Presently al} Shell operators and assigned maintenance personnel are
amonitored on a monthly basis. #onitoring caverage for Shell empioyees has
included 20 separate job categorices.

TABLE 2
CONTRACTOR PLRSONNDL
; NO. MEAS - KO. 3.5 0. >1.0 |
i A ‘
1380 56 0 0 ;
L {Jdan.-Sept. 25)
; 1279 150 4 3
;
fo1978 135 3 3
, 135
: 350 S0 6
3Sco
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Overall, S6% of all Sheil THA personnel monitoring data collected during the spec-
ified time period hads been belaw 1.0 ppm (Table l%. Approximately one half of the
senples collected which exceed 0.5 ppm also cxceaded 1.0 ppm, THA. Hinety-

eight percent of Contractor esposurc data. is below 1.0 ppm {Table 2).

Seventy-five or 8§14 of the 93 weasurements on Shell employees which exceeded
0.5 pom were collected on the 3 job categories of {1) £dc (100) Operator, (2)
u&uQ“t/U'\llty Operator {3) VCM Loader-Site 1l and the VCM 200 Operator,
(See Attachmwent 1). 1In 1980 sampling coverage to 9/725/80 for these 4 job
catagories represented 41 of all samples coliccted.

Representing the job categories with greatest apparent exposure potential, a
detailed evaluation of the measurements collected on these 4 job categories
has been completed Table 3 bLelow presents a statistical sunmary of the data.
A detailed review of atl 75 samples analyzed Lo be in excess of 0.5 ppu is
provided as Attachment 2. Where available, information pertaining to the
cause of exposure has been incorporated.

TABLE 3 S
) Sample Std. % *-(cv}q o
fo.Samolos(n) No.>.5  No.>1.0  {x) Avg. Uoev. Sx 95% Conf. Interval
£6c (160) Operato
177 12 3 L4 .44 A3 - 25 pp
178 3 4 4 7.9 0 - 1.94 npm

Zevner/Uuility Qoerator

169 29 | B J30 1.2 A7 - .55 ppm
v Loader - Site 111

s0 33 A ey K AT - 1.3 pps
VOG0 dneraiot

ERCS a 7 3 L 0.09 - 0.55% ppn

Se3 75 14 - - -
=Canidlence interval for population mean caiculated without a 3/72

05 pom result included :

SCcC
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€dc (100) Operator: 13 of 178 or approximately 72 exceeded 0.5 ppm. For
1950, of 37 or 5% exceeded 0.5 ppm (none exceeded 1.0 ppm). Based on this

d2ta the mean avelagg exposure level has been calculated to 1ie between .13
and. 25 ppm.

Gauger/Utility Operator: 20 of 159 or approximately 127 excceded 0.5 ppm.
T350°S of 37 or 25% excecded 0.5 ppm (157 exceeded 1.0 ppu).  Based on this
data the mean average exposure level has been calculated to Vie bLetween .17 and
.55 ppn.

For

VM Loader - Site 11): 33 of 178 qnmplo or approximately 72 exceeded 0.5 ppm.
For 1980, 7 of 22 or 323 cxceeded 0.5 ppwm (182 oxceeded 1.0 ppm). Based on
this data the mean average exposure level has been calculated to lie between
.47 and 1.37 ppm. Leaks during tank car loading were most frequently reported
as sources of exposure exceeding 1.0 ppm.

VEM 200 Operator: 9 of 166 samples ov approximately 57 exceeded 0.5 ppn. For
1930, none exceeded 0.5 ppm. Based on this data the mean average exposure level
hes been calculated to lie between 0.09 and .55 ppum,

Ten Point “OSHA"™ Ared Monitoring Data

Whilte ared monitoring dota way nol always reflect actual employee exposure,

3

a limited review of available data collectled by the 10 arca sanipling stations

wis compieted to further assess exposure polential to employces working in

tha ¥Q(H unit.

sec on a nominal 28 samples per day, per sampling station, data has been
marized for 154 day period May - Seplember 1930, (Sce Attachment 3).

SUmLIYY, only 186 measwrements above 0.5 ppm were recorded.  These "atarm®
readings rcepresented asproximately 0.5% of all samples. Measurcments greater
than 1.0 ponr represented less than 2% of all samples collected.

dings zbove 0.5 ppw werd recorded on 89 of the 154 days, on 40 days
ais in excess of 1.0 ppim were recorded.  No trend was found which indicated
aonth as having mare "alarm days”™ than another

raaiest numder of weasurcments above 0.9 ppm were recorded for sampling
ions Ho. S, 7 and- 10 the sampling streans that bhad the greatest number

Varis dzys™ wore noted to be O, 7 and 10, A review of the aveilable
icated several sources Ot cmission includiag plugging of bleeders,
tKs, overhead condensor leaks and leeking sample bombs .

scC
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Ouring the time period of 1/78-9/25/80 the VCM monitoring data indicates
that OPMC is rogutinely in compliance with the 1.0 ppm TWA standard on all
job categories except the :

Gauger/Utility Operator,
VCM Loader - Site 111 Operator

For the above time period., measurcments in cxcess of the 0.5 ppm action
level have been recorded on 12 Shell and 2 Contractor jobs. Personnel and
Area Monitoring suggest that occasional VCH cxcursions occur due to non-
routine events (leaks, fugitive emissions, etc.) thercby resulting in 8 hr.
saimles in excess of 0.5 ppmi,

CSHA wmonitoring requirements (Section I1) specify “"represcntative® monitor-
ing menthly where expasures cxceed 1.0 ppm (TWA) and quarterly where
exposures exceed 0.5 ppm.  Sampling wmay be discontinued where consecutive
Sampling shows exposure levels below 0.9 ppm, THA (sec. 1910.1017 (d) (iii)).

QSHA requires that a monitoring program mecting the minimum requirements
outlinad above, be relied upon to "determine if there is 2ny employee
axposed... in excess of the action level”™ and to determine when tontrols
are required.  Further, exposures in excess of either the 1.0 ppm 8 hr.
TWi or the 5.0 ppm Ceiling must be controlled by feasible engineering,
work: practice controls and/or vespiratory protection. For the monitoring
conducted, the exposure of cach ewployee must be répresented, however, all
smnloyess need not be sampled. . ’

{requency and coverage of exposure surveiilance presently afforded for

Yinyl Chloride at DPHC exceeds the OSHA requircements for & hour TWA
sitering.  Howover, during the specified time period, short teru {ca.

15 minuetes) wonitoring has not been porformed to assess actual peak exposure
jevels during tasks of higher exposure potential.  Short term ceiling
measurements would document compliance «ith 1910.1017 (cj(2), the 5.0 ppm
ceiiing Yimit, andfor identiry peak exposures on job categories generally
withia the 1.0 ppm THA limit.

sce
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RECCMMENDED VCH PERSONNEL MONITORING PROGRAM .

Based on the review of the VCM cxposurc data which has been completed, it
s reconmended that the sampling frequency and coverage be adjusted to reflect
current needs and past exposure history. .

Changing from the present extensive program of wonitoring all employees
monthly . the revised routine surveillance program to be implemented would
elace tha greatest emphasis where the cxposure potential is highest. Overall
monitoring would be decreased, but still maintained at a level in excess of
GSHEA requirements.

forsistent with current Industrial Hygiene practice and in compliance with
OSHAS ,'equirements, it is further proposed that future monitoring address
representative emplovee exposure on a job category basis. While monitoring
ceverage will be rotated so as to include all cmployees on at least a yearly
tasis, not all employees would be monitored routinely eg. monthly.

The proposed monitoring progras will:

T

provide as a miinimuem, quntculv THA monitoring for job categorze
hist0tichll associated with "low relative exposure potential®, eg.
Cin Opergto: , Oxy Operator.

O

provide for the monitoring of all cmployees on at least an annual
ha is ' : " -

w

~

PFOVidL for increased monituring Lo {wo Limcs per month where quarter}y
monitoring shows 8§ howr THA oxposure Lo be in excess of the 0.9 ppin
‘Ciion lev°1 Honitoring will continue Lo be performed twice

anthly uniil 4 such TWA measuresents are analyzed to be below the
ac ion level (2 months).

:

2. Provids as a minimum, wonitoring two times per month for job
t

cztegories historically associated wilh higher relative exposure -potential,
2g. VoM Loader-Site 11, Gauger/ULility Qperator.

o

LPY]

Provide for an "inttial™. and as a mimimum, sewiannual wmenitoring for peak
eaposure Tevels during specific work aclivities., Bouline wor% dutics on
cacn job category having potential exposure in excess of 5.0 ppm are to
ne scheduled for ovaluation.

N Prmvide for deiter utilization of Industrial Hygicne personne!l without
ciproising the integrity of the swrveillance program. At the present

. approximately 904 of 1 Iandustrial Hygicne Technicians time is

cated to VO exvosure surveillance. At the end of 1981 the V(CM

tering progran would again be reviewed so as to address the needs
tified 20 that time.

(FA]

frovide for flexibility. fHon-rouline exposure, surveys will be performed
Qe 3 orequest basis 50 as Lo addeens ciange inowock practices, controls
ar production,

scC
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6. Personne)l monitoring of assigned Contractor personnel will continue
to Le performed monthly.

7. Shutdowns and Startups. as well as other major maintenance activities
will continue Lo be handled on a case by case basis.  Typically, atl
personnel are individudlly monitored during turn-arounds,

o

The recomsaended frequency of routine YCH monitoring is presented as
Table 4 below.

TABLE 4
RECOMMENDED VCN MONITORIHG 'ROGRAM
Minimum Sampling Frequency

Job Cateqory Twice Monthly Quarterly Hoathly

ECC (100) Operator
Gauger/Utility Oper.
VCM Loader-Site 111
YCM 200 Uperator
Shift Foreman (VCH)
Facility Oper.-Site
- Fgremen Maiantenance
¥ Cperations-Staiy
2eatity Control tab Yech.
Oxy 150 Qperator

Shift foreman-Site 111

#C L

instruneat Hechanic A

Pl o I o

Mo =

2 e

Assigned Shell Maintenance
fersonnet X

s

scC
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ATTACHMENT T

SINMARY OF VCM TWA ENPOSURE DatTa: sHUELL EMPLOYEES
(Jaliuury. 1978-September 25, 1980)

Monltored 1978, 1979 and 1980

Job Cazepory No. of Saaplos
1. EDC COperator 178

{100 Operacor)
81%Z of

2. Gaugerfucilicy 159
Operacor samples
. above 0.5
3. VCM bLoader - Sice 117 90 P
4. VCM 200 Operator 166
3. Shift FToreman (VCM) 152
b, Facility Operator - 1
Sige 111
7. Forecman (Maintenance) t?
S, VCM Operations - Stat! 28
9., Quality Contrvol Lab 99

Technician

10. QOxy 150 Operactor 144

1. Shif{r ¥Foreman - Site 111 2
12, HCOEX - . 200
13, lustrumene Mechanic P

1. Pilectirician i
2 Mosiumid 12
3. Beilermaker 4
<. Helpo: )
5. Marchinist 4
© Faintey 1
7. Pigeiicier 27

Ho. >.5 ppm

13 ( 7.3%)
20 (12.5%)

33 (37.01)
9 ( 5.4%)

-

( 3.67)

i~

[ S E =

L ( 4.5%)

SCC |
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ATTACHMERT 1

SUMMARY OF VCM_TWA EXPOSURE DATA: CONTRACTOK EMULOYEES

(Januavy, 1978 - September 25, 1980)

Job Catevory No. ti.?’_;wus_;_g:.: No., >.5
MiML

1. Boilermaker a2 3
2. Fareman 38 ' 0

r3
o]
O

3. Gencral HMaingenance

Pipelicter 114 5

i~
.

1. lastruments Machanice R 0
Siine
1. Pzainger 46 0

scC
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ATTACHMENT, 1Y

Sample

Job _Catguary Date Name Hesult Exposure Duc To
vCM Gauger 1712735 Hayter 1.2 Sampling light cnds
frem light ends dryers
vCM Gaugor 6/01/738 Q*'valle 3.9 Sample collection
vCM Gauger 8/10/18 Snith 0.7
vCM Gauger 87117138 Rodrigucz 0.9
VviM Gauger §/13/%8 O‘valle a.5s _
vC Gauger 2734779 Thompson 2.7 Blocking in light ends
fced punp
vy Gauger 6267714 Ducs .G
\'CH Caugqer 9/04/79 Boaker ‘ 1.7 Undetermined/routing
tashs
VvCH® Gauger 9724779 Stokes 6.2 Leaking sample bomb
station fittings in
rundown arci
VN Gauger 12708779 Novak 2.1 Undetarmined ZE0C taak
car loading
vCM Cauvger 127357759 Qilley 1.3 Undeterniacé froetine
‘ tasns
vCM Gauger 12719739 Hooker .3
ver Gauger Jls1l/80 Dog 1.3 Leaking sample bomd
valve
'{M Gaucger 0124760 Do 0.v
N Gauger Q723740 iicdger 1.3 Sample stavion inte«
: valve leax
VM Sauvges 05/02/50 Weathars 0.5
vfﬁ Caugelr 04/16G/80 Lucs ) 12,1 Uﬁdulqrmiucd/réutinc
: ’ I - tavhks . .
veM Cauger T/09/40 Sirman 1.9 Undatermined/routine
‘tacks
veM Gauger 07/1¢/80 MCe Ditl 0.5
vOM Gawger © 08/29/80 Sivman 1.0 Lincoln fittings at
‘ : storage sphoces -
sample eallecrion
Note:  MeasuTomentz analvrod o Lo 23,0 e ae oot dnwentigqated gz Lo

CAausae GL o SNPSuTe .

SCC
. 1-1002



ATTACHMENT 11

Lample

Job Csteqory Dite Name Result Exposure Ouc To
g ettt N
£DC 100 Qper. 02/08/18 Barrazd 0.6
£DC 100 Oper. 02/14/73 Hayter 5.5 High concentration in
spent caustic pumped
to v-6104
£O0C 1090 Oper. 93/03/778 rlex 105.0 Sampling C-6101 reflux
pump
¥DC 100 Opesz. 03/03/738 Haytar 0.6
vDC 100 Oper. 08/11/78 Roppcllo 1.3 l.osing water wash seal
= legs during C-6101
wash
EDC 100 Oper. 08/11/79 Thompson 0.5 )
£DC 100 Oper. 05712728 Halt 6.5 _
£0C 100 Oper. a3/12/718 rate 0.5
£DC 100 Oper. 06/13/78 Thoapson ‘1.0
£5C 100 Oper. 95/14/7% itightower 1.3 Washing V-GL02
ol 100 Oper. 117157719 Helson 1.0
£2C 180 Oper. 035709/780 tdavter 0.9
ESC 180 Oper. GS/05/80 Jones 0.5
VOM 200 Oper. Jns1s/ N Ulark 1.9 Uaplugging won tap of
LAl e C-62114
VviM 209 QOper. 01718/78 Clark )
VIM 200 Opur. 0711778 Williamaon 1.2 Bluck valve leak
while {luzhing V-£2C)
VM 290 Cper, 05/236/178 williamson 1.8 Insirument traasnienerss
vIx 200 Oper. i1/16/75¢ Castaneda .9
Vv 239 Cper. 10/51L779 Follacd | Decontanination Vdﬂ.
tiICl coluans
wCM TR0 Oper 122027799 Jones 3.5 warhing V4 colurmy
VO 230 et Yi714/)59 Magallan 19.3 Gauge glase LYroehon
VCM 20T Qper 1271000 Magallan . 1.9 -620) pump ses! leak
NDotC:  Moasurone GO0 e R0 e aie not dnventigatigd te
cause oI

sCC
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QC& tLoxde
152

Jod Catcqory

VIM Loader -
vCH f.oader -
Site 111

YoM Loader -
Site IIX

Vv M Loadeyr -
Sicte IIIX

VCM Loader -
Site 111

VC™ Loader -
Site 111

vCM Loader -~
Site Il

YCM Loader -
Site 111

vCM Loader -
Site 11!

VoM Loader -
Site III

VIM Loader -

Site 111

1w . -
T L [

e 0)

a
H

b~ {,

"

ite

.

Site

VCM Loader -
Site 111

-~

Date

01/23/78
02/14/78
06/20/178
07/13/78

02/2¢/78

05/20/78
12713778
12/20/78
01718779
01/25/79
02/13/79
02721739

Q3719779

[
ted
.
IS

27179

04717779

3723779

V4736779

05711779

Name
mame

11ilton

Jackson

carter

Coleman

thrown

wolford

Cornett

Hilton

Ramos

sulcare

Kaonnedy

(S

P

i

netgt

Ambyes

Rams

Ambres

Ramos

Kennedy

Allen

Sample
Kosule

Exoosure Due To

Leaking Joading hose
and swing joint

Leaking {lex hose at
Spot 10CS2

Leaking sample valve
on tank car at 10vS)

Liaguid lecak from Sen-
sall device at lOVSy
{premature disconncc-’
tion of flex hose)

Faulry slip tube
ncedle valve

Tank car valwve ieak

Leaking tank cer slip
wube valve

l.eaking tank car slip
tube wvalwe

leaking Jamcshury valve
on purge line

Blecder valves on
tiquid linc adagter

SCC
1-1004



)

sob Catcaory

vCM loader
Site 111

Ve Loadar
Site JII

VCH Loader
Site 11

VC¢ Loader
Site 11

YCM Loader
Sige 11

V(M Loader
Site 131

Qace

——

04/16/79

07/33/059

07/10/79

037127739

05701/79

C§/07/13%

08/15/79

10717779

01/25/60

Q1/130/50

Ql/13:/80

33712783

C6718/50

Aacicinl L

Name

Ambecs

Rennedy

Aabres

Ramos

Kennady

Ramo s

Hilyon

Ambres

Arcencaux

Arceneiaux

Bingham

Bingham

Hingham

Mahan

Wright

Sample

Hesule

1.2

0.7

Exoosunre Due To

L.eaking tank car
slip tube valve

Undetermined/tenk
car unloading

Lecaking tank car
slip tuboe valve

leaking tank car
slip tube valve

l.eaking tank carc
slip tube wvalve

Undetermined/tank ¢acz
loading

l.eaking liguid valve
on tank carc

Lcak et liguid line
connection on tank
car

l.eak 2t load valve
and line un tank coc

scC
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ATTACHMERT L1

DENE AREA VM MONTTORING DATA 571700 - 9731780

Scream Yo, Alavag Na, Days VCH _Arca levels
Ro. Revorced  Affected Ave. Alagin Meas. Max, No. >1.0
* g 9 9 1.20 3.0 2
{3710-5/31
= 2 13 10 2.00 >10, 5
{575-6/5%
* 3 ? 4 2.03 4.1 5
(2715676}
* 4 12 7 1.38 7.2 4
(9/5-6/7301 . =
* 5 23 14 .86 1.7 6
(10/1~5/79]
* 6 20 13 1.19 3.8 5
(9/19-5/3) :
* 7 37 17 - 1052 >10, 15
{S/75-575]
* 3 15 14 : . 1.82 >10. 6
(9/26-2/21
* 9 20 14 1.02 20 4
(9/22-4/3] _
10 30 2t 1.26 £.0 15
(G§/26-5/¢)
. .
Scream £ OSHA 10 POINT MONITORING SVSYEM Area
i 10° 8% of EDC Kx E-06101 Lx 1'-6106 100
2 10" NE of Vent scervubber 100
3 Contrel Roem
4 S E of V-6105 L.E. Accumulator by P-6105 100
S 20" SE of HCL Stripper Column C-620% 150
6 3° W oaf HCL Scripper Colwm C-6204 200
i $' NE of HCL Column C-£202 200
S Below and N cnd of Quenclh: Colusm Accusulacor 200
v-5201
9 S° NE of Quench Column C-6201 (Furnace Area)l 200
10 ‘ Tank (arm pump pad B of I'-6G04R Geilicy
SCc
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