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To J. D, Kramer Subject__ACETYLENTCS PLANT INDUSTRIAL

Date 8 November 1977

. From_R, J. Lomicky ) HYGIENE MONITORING PROGRAM

. A. Allbritten
Culver -

W. McGinnis

. C. Novak/Trexlertown
. . Stermon

L. Watson/Trexlertown

cc:

mﬁ;/inc>@

As per the recent request to institute immediately a total Plant
Industrial Hygiene Monitoring Program, the following is the proposed
program to be followed at the Acetylenics production unit. The
following program will list suggested locations to measure various
utilized chemicals, the frequency and timing of sampling, and
suggested forms to record information. The Acetylenics Plant will
also institute its own Leak Detection Program to monitor organic
concentrations around the various process equipment and tankage.
The use cf a Century Vapor Analyzer, borrowed from PVOH, will be.
) utilized for this program. The total Leak Detection Program will.
T be better defined at a later date. - ' -

. . oy
Tt is suggested that we initially use a hand-held portable gas ;. ;7%

sampling detector pump utilized with Gastec DNetector Tubes to get® ., * .
base line data on the morce commonly used plant chemicals such as;“{f e
acetone, MEK, IPE, acetylene, etc. The air sampling pump and stain
tubes can detect the threshold 1limit values of various chemicalsg-in-
the plant operating areas to permit more definitive air sampling: to.
begin utilizing the carbon absorbing sampling pumps. Shown on the
attached sketches and data forms are the various suggested locations
to obtain initial air test samples using stain tubes. It is ’
requested that we immediately begin weekly air testing using the
s stain detector tubes to provide initial base line data. Followingji ~
- initial stain tube results, weekly sampling, utilizing the carhon:z"
. absorption air detectors, can be instituted to measure Isopropyl. = '
Ether and various carbonyls as various products are manufactured.
“g e -

¥

g

Continued sampling in the KOM operation area should be completed
twice weekly using the Bendix pumps with midget impingers of 1.8% -~
liters/minute to measure for total”caustic dust.. See attached S,
measurcment data sheet for recommended sampling points in the caustic
building. =
Immediate implementation of dust measurements at the product (laker
operation should.also be instituted. Daily sampling during f{laker
operation should be utilized with the Bendix pumps at 2 liters/

minute to measurc total dust. The Acetylenics Plant will advise

the hygicne monitoring personnel of the days and times when the

flaker is in operation during DO and DH flaking.
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Mf. J. . Kramer
8 November 1977
Page 2

SURJECT: ACTTYLENICS PLANT TNDUSTRIAL _
HYGIENE MONITORING PROGRAM T

A rTevicew of recent Acetylenics Plant Industrial llvgicne PDrogram
monitoring reveals that only KOIl dust samples around the caustic
building flaker have been measured and obtained. Tt is imperative
that DO and DI prodiict flaker dust measurements and organic
concentrations in the opcrating arceas be monitored immediotely.,

The Acetylenics PPlant supervisors will work closely with

Roy McGinnis and Buddy Stermon to assurc collection af the required
samples  at the recommended weekly frequency. Once the data is
accumultiated and analyzed, it will be utilized as part of the monthly
Acetylenics Plant report. . : )

Shown attached are five (5) sketches detailing the plant tank farm
arcas, outside process arca, and inside process arei. On cach
sketch suggestced sampling locations for air nmonitoring of erganic
chemicals have heen selected. Also attached arc data shects
detailing other suggested sampling locations for hoth organic S
chemicals and dust measurcments. Results obtained from the air _ .
sampl;ng can be recorded directly on the 1ttached data sheets for;.
the various sampling lociations. 4 e

Also included is the 1ist of commonly utilized org¢n1u chemicals:
at the Acetvlenics Plant, along with cstablished T.L.V.'s. Whereg
applicable, stain tube measurcments should be 1mt1‘|1]y obtained.” ;-
to determine where exposurc problems cxist. 7Then carbon ahaorption-
samples can be obtained on a weekly sampling frequency. e L
<

If there arc any comments or qucstions, plecase advisc. Everyonc's
cooperation is appreciated.
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(General

ACETYLENICS PLANT WEATIIER CONDITIONS Description)
DATE: 28 New 71 Cutol. Oniy ihtoad Jram N € 5mp
alol, bty X
TIME: ~ 166 omae.  LSTABLISIED T.1.V.
DETECTOR INSTRUMENT ndaes T bt loa-m,w;ph CHEMICAL MEASURED €26 (leelomea
1 S =Ll
TTUBE READING TEMP . CORRECTLED
LOCATION CONGENTRATION | TEMP.] CONCLNTRATION REMARKS
(%) (PPM) ce J(%) (PPM)
TANK TFARM AREA - Nona N e
! bitetid| 3 |mgw ND
TANK FARM AREA e .
42 . </oo | 3 |g-4° S| <ue
TANK FARM AREA :
13 | =0 =2 - /20
TANK FARM AREA
' </oo | = <06
BALL MILL BLDG.
WASH WATER § PHASE . N
_ SEPARATOR ARBA )
QUTSIDE PROCESS AREA . S
1 < /00 3 </oo ,'
UTSIDE. PROCLESS AREA 2 T
42 < (O 2 < 200 i s
INSIDE PROCESS ARGA . L e
: #1 ’ “l0o | g « ({00 .
INSIDE PROCESS ARLA -
42 o~ o6 | & ~ 100
v bl < . 3
INS1DE 1?3&55 AREA <00 | ¢ o0 .
INSTDE PROCESS AREA
#4 ~ 100 éj ~1ap
SECOND FLOOR
PRODUCT STILL
THIRD FLOOR , :
PRODUCT STILL i .
COMMENTS :
e s
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ACIETYLENICS PLANT ORGANIC MEASUREMENTS

DATE:

TIME:

{General

WEATIER CONDITIONS Description)

DETECTOR INSTRUMENT _Air Tump Sampler/Carbon

OPERATOR NAME:

CHEMICAL MEASURED

LOCATION

TIME
START

TIME
IIND

TOTAL
T IML

TEST

RESULTS RIEMARKS

TANK TARM ARBA #1

TANK FARM AREA -#2

w

TANK FARM AREA ¥

TANK FARM AREA #4

BALL MILL BUILDING

WASIH WATER & PHASE

SEPARATOR AREA

v

QUTSIDI PROCESS AREA #1

QUTSIDE PROCESS AREA #2

INS1DI PROCESS AREA 1

" INSIDE PROCLESS ARLA #2

INSINE PROCESS ARLA #3

INSINE PROCESS AREA 4

SECOND FLOOR PRODUCT STI1LL

TIHTRD FLOOR PRODUCT STIIL

COMMENTS :
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ACETYLENICS PLANT NUST MEASUREMENTS

{General

WEATHER CONDITIONS Description)

DATE:

TIME:

DETECTOR INSTRUMENT Air Pump Sampler/Dust

OPERATOR NAME: CHEMTCAL MEASURED

TIME | TIME | TOTAL | TUST
LOCATION START| END TIME RESULTS RIEMARKS

FIRST FLOOR CAUSTTC BLDG.

AT DELTAINER CHUTE

SECOND TFLOOR CAUSTIC BLDG.

AT BALL MILL

SECOND FLOOR CAUSTIC BLDG.

AT EAST POT

SECOND FLOOR CAUSTIC BLDG.

AT WEST POT :

FIRST  FLOOR AT RALL MTLL

GATY:

.SECOND FLOOR BALL MILL

ROOM , .

PRODUCT FLAKER ROOM AT o £

DRUM : :

PRODUCT FLAKGR ROOM AT ~* -

NORTII END :
P
¥

COMMENTS :

A bo =
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‘T, *

TABLE I

ACETYLENICS PLANT PROCESS CHEMICALS

-

B g STAIN
. ESTABLISIHTED SAMPLING TURE
CONE CIIEMICAL T.L.V. FREQUENCY AVALL,
1304-101 Acetylene Asphix. Weekly Yes
-102 Acetone . 1000 During Mi/ Yes
' , : MB Run
-104 RButraldechyde < Not Est. During OW-1 N
: : Run
-107 Isopropyl Ether ¢ 250 Weekly No
-108 Ethyl llexaldchyde © Not Est. During LO  No
7 ’ : Run
-109 2-Ethyl Hexanol : Not Est. 5-104 Blend No
-111 Igepal AT-548 _ Not Est. $-104 Blend No
-112 KOH - 90% - 2 Weekly No
-113 Metﬁyl Ethyl Ketone” = 200 During MP/ Yes
‘ ’ : DO Run 2
-114 ‘Mcthyl Isobutyl Ketone © 100 * During $-104 VYes
. v Run |
-116 PolyGlycol 2000 Not Gist. $-104 Blend No. |
-117 Propergyl. Alcohol 1 EO Biending No
-118 Renex 20 a Not ESt. S-104 Blend  No
-132 Ethylene Glycol 100 £-104 Blend No - .
-183 Propylene Glycol a 100 5-104 Riend Sgl -
- DiMethyl Formamide: 10 . Weekly CoyRs ¥

AP00043681
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A tachnique has been developed to validate gas and vapor sampling methods under field insult conditions.
Laboratory validation, a necessary aspect of good laboratory practices, only tests the feasibility of 8 sampling
mathod. “Field validation’” determines the effectiveness of a given sampling method in the actual workplace
environment where potentiaily interfering components may exist. A simple and inexpensive means is shown for
introducing a known addition spike onto the sampling device during sampling. The validation sampleis subjectto
the same fiald conditions as area or parsonnel samples. Upon analysis, recovery of the known addition spike
within specifisd limits, verifies validity of the day's samples. insufficient known addition spike recovery alerts the
hygienist that something has caused sample failure, resulting in an invalid measurement of worker exposure,

Validation of gas and vapor sampling methods under field

insult conditions

LINDA M. CHAPMAN, BRIAN G. WARD and PAUL M. JEANNOT

Monsanta Company, Departmant of Medicine and Environmental Health, Industrial Hygiene Section, BOON.

Lindbergh, St. Louis, MO 631685

introduction

Currently promulgated regulations are forcing industry to
test the validity of sampling and analytical techniques used
in industrial hygiene monitoring. Section E6 of the
Emergency Temporary Standard for acrylonitrile, and the
OSHA fiel directive no. 300, made evident that methods
must be validated in order to be in compliance. Prior to
1979, NIOSH published procedures'” used laboratory
generated data for a “one component” analyte system to

validate their methods. Plant environments may well have
multiple gas and vapor components which must be
considered. These components may vary qualitatively and
quantitatively from day to day, and indeed from moment to
moment. Depending on adjacent processes and wind
direction, one could have multiple sampling interferences
one day and none the next day. These 1wo sampling
situations are quite different from each other and obviously
much different from earliecr NIOSH laboratory generated
sampling protocols. Temperature and humidity are ather
factors that have been shown to adversely affect the
performance of sampling devices. Field validation reveals
the cxistence of these problems by testing the reference
working curve on a daily basis.

Field validation will not reveal specific causes of sampling

method failure, but will indicate when failure occurs. By
validating an area sample in the same general area that
personnel samples are taken, one may assume all samples in
that arca can be considered valid. To implement this
program, one needs a device to introduce a vapor spike onto
the sample tube and an adept person to spike the tube.

We believe that this procedure far exceeds OSHA
monitoring method requirements. If worker exposure is to
be determined, both sampling and analytical validity must
be ensured. This technique begins to tie together the integ-
rity of both the sampling and the analytical procedures.
Chain of custody from the field through the laboratory
process can be assured using field validation.

validation squipment

To implement ficld validation one needs a means to
introduce a vapor spike. A glass gas bulb fitted with a
suitable septum works well. We recommend that the
internal volume of the gas bulb and the flow rate allow at
least 10 volume changes per hour. To calculate the
maximum internal volume necessary for a long duration
sample, i.c. greater than 4 hours, do the following:

flow rate used

volume . . . .
_ in sampling {(cc/min.} x 60 min./hr,
ofbuib(ce) = 10 air volume changes/hr.

Smaller internal volumes may be used affording increased
transfer rates. This becomes necessary when validating
sampling procedures for short term exposure Ievel (STEL)
monitoring. All other validation equipment is identical to
that required in the sampling method.

procedure )
developing a calibration curve .
Standard solutions of analyte in the range equivalent to
expected levels in the workplace air must first be prepared.
Recommended levels are 0.2x, 0.5x, Ix, 2x, and 5x the
permissible exposure level (PEL). The NIOSH solvent
flush technique'” is strongly recommended for all syringe
injections. We also recammend a minimum of 6 injections
per concentration in arder to obtain good statistical data.
These individual concentration responses are then averaged.
Average insirument response vs. pg in the standard + 2
standard deviations (* 2a) data are determined at each
point. Figure 1 illustrates a calibration curve which is used in
conjunction with the reference working curve used for field
validation,

A daily test of the calibration curve should fall within =20
at any point. Failure to do so requires regeneration of the
curve.

Copyrighn 1980, Amesican Industriat Hygisne Association

Am. Ind. Hyg. Assoc. J (41) Seplember, 1980
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MEAN
10748 + 468

MEAN 14177 ¢ 384

5 R
a 3 " 20

56 [ 7e 90

v RECOVERED

Figure 1 — Calibration curvae for Banzene.

deveioping a referance working curve

This curve is generated by vapor spiking a sampling device
using the gas sampling buib and then analyzingto determine
ug recovered.™ In developing the working curve, it is
important to set the air flow at the level that actualsampling
is performed (+109) because the working curve can vary as
a function of flow rate. Repetitive runs are made to enable
means and standard deviations to be calculated. The
analytical “ug recovered” is obtained from the calibration
curve, Figure |, The “ug actual” is the known addition spike.
These values are plotted to generate a reference working
carve in Figure 2, not desorption efficiency as advocated by
NIOSH. NIQSH protocol states that a method fails when
the desorption efficiency is less than 75%. The working
curve allows an extension of the linearity at lower limits and
an improved coefficient of variation at the 95% confidence
level (CVr) with no compromise of data quality. For
example, the data for acrylonitrile sampling generated by
OSHA" using a modified NIOSH procedure’® utilizing
desorption efficiency was replotted on a reference working
curve. By using the reference working curve approach, the
method showed a linear response to exposures of an order of
magnitude lower than the approach used by OSHA, while
exceeding the actual performance of the method required by
the OSHA acrylonitrile standard.”®

Amarican Industrial Hygisne Assaciatinn JOURNAL {41) 9/80

fiald validation

Assemble 2 sample trains as in Figure 3. Calibrate the flow
with a Joosely packed charcoal tube between the soap film
flow meter and the sampling device. It is extremely
important to keep both sample train inlets as close to one
another as possible when sampling.

After 259% of the total sampling time has elapsed, the bulb
is spiked with an aliquot of standard. It is essential to wait
before spiking, because the sample tube should be exposed
to the environmental matrices before the validation test
begins. In practical application ficld validation is a means of
determining whether the sampling and analytical integrity
have been maintained. Therefore the sampling device must
be exposed to the environment before the known addition
spike is added. This should rcvezl whether the analyte
remains adsorbed or whether it is lost due to ‘matrix
conditions. The spike recovered should be 1009 % 25% of
theoretical. If the validation is not within these limits, then
something in the environment interfered with the method
causing it to fail.

field data
Table I contains field validation data obtained while
sampling for acrylonitrile."”” The data shown arc averages of

631
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Figure 2 — Refarence working curve for Banzene.

several sampling and analytical determinations. All samples
were obtained in the same operating unit utilizing an
identical sampling and analytical procedure. Using the
+25% criteria, field samples taken during field validation
trial 2 are considered valid. The reason for failure in trials
one and three is not known; but the unit in which the
samples were taken is subject to local high humidity
conditions on a random basis. The industrial hygienist was
able to better interpret the exposure data because of the use
of ficld validation. A new sampling strategy to avoid high
humidity operations was adopted based on this data.

discussion

fimitations of this technique

Since the field validation procedures require the use of a
glass bulb, it is not recommended for actual personnel
samples. This limits the use of this procedure to area samples
only. However, if several people work in a non-transient
arca, a validated arca sample under the day's worst
environmental conditions would in principle validate all
samples taken in that area. We recommend field validation
be done on a daily basis because random day-to-day
environmental changes have been observed as the cause of

632

method failure as illustrated in the ficld data shownin Table
I

Field validation will apply only when the analyie is
completely vaporized. Heating the glass bulb may become
necessary to obtain complete vaporization and mass
transfer of some compounds. Malcic anhydride is an
example of such a compound. :

Once calibration and reference working curves have been
developed, they become good indices of method problems.

- . SAMPLE TUBE /

PUMP

Figure 3 — Sample train for field validation.

Am, Ind. Hyg. Assoc, J (11) September, 1980
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TABLE {
Fiald Validation Oats
Ambient Spike
Environ. Background Background Spike Recovared
Sampie Conditions Control* Spike plus Spika* Found* {sva.}
no. 1 Jan., 1978
Temp. 21 °C 12.0 ug B0 up 225 ug 10.5 o 131%
(invelid)
no, 2 July, 1978
Temp. 30 °C 440 ug 16.0 xg 82.1 g 18.9 ng 113%
{valid)
no. 3* July, 1978
Temp. 30 °C 10.0 ug B.O g 14.8 ug 4.1 pg 51%
{invalid}

*All values are "pg sctusl’” obtained from the reference working curve.
* This sample had a stearn unit operating in the near vicinity.
All ssmples are 20L volume with charcoal kot no. 108 obtained from SKC, Inc., R.D. 1, no. 395 Vallay

View Road, Eighty Four, PA 16330.

For example, problems with the sampling device are
detected through the reference working curve and problems
with the analytical device are detected through the

calibration curve.

Ficld validation is not the answer to all the sampling
problems we encounter. Field validation will not reveal the
specific causes of method failure, but it will indicate when
failure occurs. This becomes very important if exposure is to
be accurately determined and evaluated. Monitoring data
without appropriate validation can be dangerously mis-
leading. “False negatives” may cause an area of concern to
be overlooked, while “false positives” may cause unneces-

sary and expensive corrective procedures to be
implemented. Performing ficld validation of vapor and gas

Joint Occupational Health Conference

The Joint Occupational Health Conference, sponsored by the American Academy of Occupational Medicine end th
American Academy of [ndustrial Hygiene, will be held at the Hyatt Regency Hotel in San Francisco, CA, October 28
31, 1980. This year, for the first time, the Society of Toxicology is also a participant. For a copy of the program an
registration forms write or call the American Academy of industrial Hygiene, 475 Wolf Ledges Parkway, Akron, Ol

44311 {216) 762-7707.
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samples avoids such errors and assures the quality &
defensibility of monitoring data.
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