. - /r. IZIV W" J/”//?;/.
UNITED STATES F" o -

ENVIRONMENTAL PROTECTION AGENCY - iy . . '

WASHINGTON, D.C. 30460 WMu,uu AND PERS PAID
. — Vet ENVIRONMENTAL PROTECVION ASENEY
CIAL BUNINE . . ZPASS
) puuu.::':ou PRIVATE UIE §009 L, ) m;
AN EGUAL OPPORTUNITY EMPLOYER

recewven , FILE Cop

. y
MAY 22 1974 '

R. N. WHEELER, JR, vE

—

O'Neill (202) 755-0344. .
Parkas (202) 755-0720

 Environmental News

FOR IMMEDIATE RELEASE. THURSDAY, APRIL 4, 1974 . -

EPA FORMS VINYL CHLORIDE TASK FORCE

The EnvironmentaliProtection Agency has formed an internal
task force to assess the overall:environmental.ihpact of vinyl
chloride, a gaseous chemical, and the plastic, polyvinyl chloride.

. Vinyl chloride has been implicated in. the recently reported
.deaths of ten:workers at plants where the gas is used to produce
the polyvinyl chloride. All died from a rare form of cancer,
called angiosarcoma of the liver. ‘ :

The task force, chaired by Glenn E. Schweitzer, Director of
EPA's Office of Toxic Substances, is charged with assessing possible
environmental and health risks associated with the manufacture,
distribution, and disposal of vinyl chloride and polyvinyl chloride,

At present, the tagk force is reviewing, collecting and
assessing data on 1) the ambient emission and effluent levels of
j vinyl chloride in air and water from vinyl chloride and polyvinyl ,
NOR B : chloride manufacturing plants 2) ‘the environmental impact of
R . all disposal methods for vinyl chloride and polyvinyl chloride
S wastes, including landfill, incineration, deep-well injection, and
it ocean dumping 3) ecological effects of vinyl.chloride in the
i environment. :

The task force plans to meet with environmental and consumer
T groups to discuss its mission and exchange information. A similar
o meeting has taken place between the.task force and the chemical
. . industry. The task forc? is ?lso working with other Federal
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X Return this shaat if you do NOT wish 1o recaive this material [}, or i cheage of adtiomn is nesded ) (Mdicate change, Including 2ip code).
LR f . N . . Lo . . N . . . N .
Ry ' £rA FoRM 11001 (REV, 721 ) : uce

! nor ' ' 025812




P AN .
EL LS .
P S N i et

. P
I T,
ERIR S T B PR LR § PR SR 4

«2e

agencies concerned with vinyl chloride, including the Department
of Labor; the Department of Health, Education and Welfare;

the Consumer Product Safety Commission, and the Department of
Commerce. .

Vinyl chioride is used as a propellant in 23 pesticid
aerosols currently registered by EPA. The gas helps expel the
contents from the pesticide containers.

In a March 28 letter to the Health Research Group, a Washing
D.C. based public interest organization, EPA said that it will
shortly notify the manufacturers, formulators and distributors
of these products of the need to substitute another substance
for vinyl chloride. A copy of the letter is attached.

The Agency said that, "Even though the health data for
vinyl chloride are limited, we believe that it is prudent public
policy for us:to request the manufacturers of these pesticides
to make a voluntary change...” ‘

If a currently ongoing EPA evaluation of these pesticides
indicates a substantial risk or imminent hazard to the us r, and
if voluntary compliance has not been obtained, the Agency will
invoke suspenaion of the products or other enforceable remedies.

On March 27, EPA mailed letters to the manufacturers
giving them ten days in which to state any objections to the
Agency's making public the brand names of the 23 products.
This peritd for comment is required since the existence of
vinyl chloride in the pesticides may be considered part of the
products' confidential formulations.
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THE NEW YORK ACADEMY OF SCIENCES
WORKING GROUP
| | ON
TOXICITY OF VINYL CHLORIDE-POLYVINYL CHLORIDE

. "ENVIRONMENTAL CONCERNS BEYOND THE WORKPLACE"

Glenn E. Schweitzer
Diréctor, Office of Toxic Substances
Environmental Protection Agency
* 401 M Street, S. W.
Washington, D. C. 20460
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Presentation to the Working Group on
Toxicity of Vinyl Chloride-Polyvinyl Chloride
The New York Academy of Sciences
New York City, New York
May 11, 1974

“ENVIRONMENTAL CONCERNS BEYOND THE WORKPLACE"
Glenn E. Schweitzer
Director, Office of Toxic Substances
Environmental Protection Agency
Washington, D. C. “

During the past several months vinyl chloride has awakened all
elements of the environmental community to the presence of the plastics
industry. In some respects it is fortunate that we have been alerted
in a rather dramatic fashion to the need for greater attention to this
important segment of our industrial base which will surely continue to
expand in the years ahead. While this symposium is directed to the
existing and potential risks involved in the manufacture, distribution, .
and use of vinyl chloride monomer (VCM) and polyvinyl chloride (PVC),
many of the types of considerations and uncertainties that punctuate
these deliberations undoubtedly characterize a far broader swathe of
concerns over chemicals in general. Hopefully, we can extrapolate from
our current experiences with VCM and PVC in identifying problems with
other potentially important commercial chemicals early in their embry-
onic stage and thus minimize the economic dislocations attendant to

corrective actions. ) .

Unfortunately, the proposed Toxic Substances Control Act has been

lodged in a Joint Committee of the Congress for ten months. Thus, a
" very powerful tool for addressing the vinyl chloride problem, and

similar problems with other chemicals, in an adequate manner is not
available to the Federal Government. We must rely on other statutory
authorities and on the power of persuasion in our efforts to insure
that our population is not being unnecessarily exposed to concentrations
of VCM and other chemicals used in connection with VCM. It is particu-
larly distressing that until this statutory authority is on the books,
the Federal Government will not be equipped «- in terms of experienced
personnel and supporting resources -- to grapple with the intricacies
of this type of toxic substance problem in a manner which will insure
full attention to the balancing of risks and benefits.

Today I will report to you on the preliminary investigations under-
taken by the Environmental Protection Agency during the past three
months. We are still several weeks away from reaching even tentative
conclusions as to what additional steps, if any, should be taken by the
Agency concerning VCM/PVC activities. Our monitoring data are not yet




' ocean disposal, and municipal waste disposal == all areas of some relevance

in hand. Similarly, our analytical studies are not yet completed.
Nevertheless, we are pleased to share with you some of our initial
thoughts. We will welcome your comments on the.efforts to date and on
further steps which are necessary. In this regard, the prioritization
of our efforts is particularly important in view of the speed with which
this problem is evolving and the limitations on our resources.

At the outset it is important to underscore that the progress made
to date would not have been possible without the extensive cooperation
of other federal agencies, industry, and environmental groups. We have
profitted greatly from our discussions with these organizations, through
our on-site industrial visits, and through constructive suggestions that
we have received, .

EPA Regqulatory Authorities

To date EPA has exercised its authority in the pesticides area to
suspend the use of vinyl chloride as a propellant in all pesticide pro- _
ducts registered for indoor use in homes, food handling establishments,.
hospitals, and other enclosed areas, with a mandatory recall of stocks
in the channels of trade. In addition,.in response to the Agency's
request, all registrants of pesticides which are used outdoors have agreed
either to withdraw their registrations or to amend them to provide for the
substitution of another propellant in their products.

We are currently investigating what regulatory actions, if any,
are needed with regard to air emissions, water effluents, and solid
waste disposal at facilities involved in VCM and PVC activities. In addi-
tion the Agency has responsibility in the areas of drinking water standards,

to the VCM/PVC concerns.

As previously mentioned a principal authority which is currently
missing is the Toxic Substances Control Act. The requirements for reporting
of industrial production data envisaged in the Act would enhance our knowl=
edge of the types and extent of different uses of VCM. The testing pro-
vision would enable us to obtain much needed data -- and particularly data
on toxicity and persistence -- for assessing the risks associated with low
concentration levels of VCM, including those levels that are likely to
persist beyond the workplace. The proposed regulatory provisions would
provide a mechanism for addressing those products using VCM not now subject
to regulation under other laws. Also, if considered appropriate, steps
might be taken to limit the amount of unreacted VCM in certain PVC products
which may eventua]ly migrate out of these products to pose an unnecessary

risk.
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The Materials Balance

——n

EPA's initial concern in this area centered on reports in February
of a materials loss of six percent in the PVC production process. Our
detailed investigations indicate that these initial reports were in the
correct range. Clearly, the percentage of losses will vary with the
type of process, the age of the plant, the level of technology that is
employed, and manufacturing practices. However, there is no doubt that
in the United States substantial amounts of VCM -~ probably exceeding
200 million pounds annually -- and large quantities of PVC -~ probably
exceeding 50 million pounds -- are being discharged into the environment
during the PVC production process. Most of the VCM escapes d1rect1y into
the atmosphere as air emissions, with lesser amounts dissolved in water
effluent streams and entrapped in sludge and solid wastes. PVC losses
occur as particulate in air emissions, suspended solids in water effluents,
and components of solid wastes.

Clearly, a principal area of VCM leakage is associated with the
operation of the polymerization kettles, including losses when they are
opened for recharging, cleaning, or sampling. Other losses occur during
the transfer of VCM from tank cars to storage, during the drying process,-
and from leaks at a variety of valves, flanges, and pump seals throughout
* the process. Polymer losses are similarly distributed among a variety of

activities including dust collector losses, disposal of oversize particles,
and sampling losses. The enclosed flow diagram for a typical suspension
-process reflects such Tosses which according to our estimates usually

range from four to eight percent. In this regard two aspects are
particularly significant: there are a variety of PVC processes with
differing problems and control possibilities, and in every case the num-
ber of potential leakage points is very large.

For economic reasons and in view of the fire hazard from VCM.industry
has always been concerned with reducing its losses down to a point. Now
some plants are taking steps to reduce these losses further in view of
worker and environmental concerns. We understand that the tightening up
on maintenance and housekeeping activities can indeed have a significant
impact, and several PVC plants reportedly are now operating close to the
four percent level for total losses.

The data needed for conducting material balance analyses during VCM
production and PVC compounding and fabrication processes are less readily
available. However, we do not believe that these activities pose as
serious an environmental concern beyond the fence line of the plant, at
least at the present time, as the polymerization process. At the same
time in the absence of constant vigilance VCM losses to the atmosphere
during the latter phases of the VCM production process and during trans-
fer to and from storage can be significant. Also, throughout the process
there are many seals and valves which inevitably lead to leaks. With
regard to compounding and fabrication, unreacted monomer is inevitably

Ucc
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associated with the polymer following the polymerization process. In
some cases this monomer concentration reaches 7000 ppm although a more
representative level probably is in the range of 500 to 1000 ppm. Dur-
ing the mixing and heating processes in the compounding and fabrication
plants, some of this VCM undoubtedly escapes into the environment. Now,
in efforts to reduce further the level of unreacted VCM in the final
product many companies are introducing new techniques which increase the
migration rates during this phase of production. ’

The Need for Epidemiological and Toxicological Studies

Since some elements of our population in addition to the plant
worker are being exposed to some level of VCM, we must address the
question: What is the risk of such exposure?

In considering non-worker populations, we are confronted with a host
of new unanswered questions. How relevant to this concern are the data
generated for estimating worker exposure risks? Can meaningful extra-
polations be made from toxicological tests at relatively high dose levels
to the lower levels of the dose-response relationship? Can realistic
. extrapolations be made from intermittent exposure, which characterizes the
past and present toxicological and epidemiological investigations (e.g.
eight hours per day, five days per week) to sustained exposure at the same
dose levels or at lower levels? Are synergistic effects that result from
exposure to other chemicals as well as VCM influencing the worker's
response to VCM, and are there similar opportunities for such synergism
within a non-worker population?

There are not sharp answers to these questions, and indeed they go
t0 the heart of many of the fundamental uncertainties of the biological
sciences. To date the epidemiological and toxicological data that have
been generated have been directed almost exlusively to concerns over
workers. This is the data base that we in EPA presently have available.
I doubt that anyone is more aware of its inadequacy than are those of us
responsible for requlatory actions based on this data. Unfortunately,
we often have no choice but to make judgemental decisions using whatever
scientific information is available.

Other reports presented at this symposium review past, current, and
future studies directed to VCM. While they will undoubtedly be helpful -
to our assessment of the environmental problem, from our point of view
they are clearly not adequate in improving the basis for estimating non~
worker risks. Let me cite three examples of the types of studies which
appear to be needed: ' ‘

-« Epidemiological investigations of populations near chemical
plants that are likely to have been exposed to low ambient
levels of VCM over a prolonged period of time. It is the
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responsibility of industry to support such efforts which will
help clarify whether manufacturing activities pose a risk to
neighborhood residents. At the same time we recognize the com-
plexities involved in designing and carrying out such studies,
the advantages of drawing on governmental experience in this
area, and the prototypic nature of such an undertaking. There~
fore, it seems likely that EPA will be prepared to participate
in such efforts along with industry and other interested
parties.

-=- Toxicological tests at appropriate dose levels, with a suffi-
ciently large number of animals, and with appropriate exposures
to provide the basis for meaningful conclusions concerning the
Vikely health effects of VCM in ambient air near chemical
plants. Such tests are clearly the responsibility of industry.
Indeed, industrial responsibility for the testing of the
safety of its products is a basic tenet of the Toxic Substances
Control Act. At the same time, we are aware that some industrial
firms are concerned about the possible inadequacy of commercial
test facilities to accommodate the needed tests. Therefore,
if necessary, the National Center for Toxicological Research,
which is supported by FDA and EPA, is prepared to work with
jndustry toward suitable arrangements for utilizing available
buildings in Jefferson, Arkansas.

-» Research on animals and in vitro experiments to help clarify the

toxicological significance of impurities in VCM, synergistic
"~ effects due to exposure to other chemicals in addition to VCM

such as vinylidine chloride, and metabolic reactions induced by
VCM. Government, industry, and academia all have responsibilities
in this area, and EPA is currently considering specifi¢c steps
that might be taken to contribute to advancing the frontiers
of our knowledge.

Monitoring, Persistence, and Migration Studies

We are obviously concerned about current and future background levels
of VCM in the air and in the water throughout the country. Our more
immediate efforts, however, are being directed to determining ambient and
peak levels near chemical plants.

Recently, we initiated a nationwide sampling and analysis program to
determine, at least in a preliminary fashion, the VCM levels in ambient
air and in water and semi-solid effluents at about ten PYC plants. These
activities are currently underway, and we hope to have the results within
several weeks., : '
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As a precursor to this nationwide effort, several weeks ago we
conducted a preliminary monitoring program at the B. F. Goodrich plant
in Louisville using fnadequately tested sampling and analysis methods.
At that time VCM levels were detected of 1 to 2 ppm in the ambient air
outside the plant, 2 to 3 ppm in the primary water effluent, and 100 to
200 ppm in the sludge at the plant site. However, these numbers could
be in error by as much as an order of magnitude due to the pioneering
nature of the effort, and no conclusions should be drawn at this time.

During the past several weeks we have made a major effort to
develop credible and standardized sampling and analysis procedures,
building on this initial experience. Qur current monitoring efforts are
based on this recently improved methodology. The limit of detection
for our current technique is approximately .06 mg/liter in water and-
.06 ppm (volume/volume) in air. However, when vacuum cans are used, the
detection limit is .2 ppm because the gas sample must be diluted. The
technique we are using is now publicly available with the hope that our
efforts toward standardization will lessen the chaos characterizing
current monitoring efforts of several federal agencies and industry.

While the near-term objective of these monitoring efforts is to -
gain a limited perspective of the levels of VCM near PVC plants, we should
also learn more about the persistence of VCM in air and water from our
measurements. Samples are to be taken during daytime and at night, and
there undoubtedly will be a range of temperature and humidity conditions.
However, we have not structured the measurements with research as a prin-
cipal objective, and we will not be able to quantify persistence char-

acteristics with any degree of precision.

Limited laboratory experiments are also being attempted to clarify
persistence characteristics of VCM. Related to our decision to suspend
pesticide sprays containing VCM, one laboratory test showed that in an
unventilated and unlighted chamber, less than one percent of the VCM
initially present was dissipated after four days. Current efforts are
directed to clarifying the rate of retention of VCM entrapped in water
effluent streams, as well as further work to understand the effect of
1ight, heat, and moisture on VCM in air.

There has been considerable discussion of the amount of unreacted
VCM monomer remaining in PVC and the rates of migration out of the PVC.
Many companies are now seized with this problem, and I suspect the number
of samples being taken to determine VCM concentrations and migration
rates has increased considerably in recent weeks. We do not know whether
such migration from finished products contributes significantly to back-
ground levels of VCM, but as you are aware FDA is seized with several
aspects of this problem directly related to food. Should there be high
levels of VCM background in the environment, then.our concern over all
sources of VCM -- including migration from many products -- should

intensify. :




In a1l of these areas industry has a major responsibility for
determining and alerting the public about the behaviour of its products.
1 would hope that in the months and years ahead industrial monitoring
efforts at the fence line will increase dramatically; persistence will
become a key concern; and the ultimate fate of chemicals will be less
uncertain. Already some chemical establishments have rather broad
sampling and analysis programs, and as a direct result of VCM concerns,
others are also making new efforts in this regard.

At the same time EPA has a responsibility to help insure the
adequacy of the national effort in keeping abreast of the chemical cross-
section of our environment.

Concerns over Disposal of PVC

While we tend to lump all types of PVC into one category, I am sure
you are aware of the variances in the chemical and physical properties
of different grades of PVC. Also, end products made from PVC include a
variety of other chemicals which are added throughout the production cycle.

To date EPA's principal concerns relating to PVC have been directed
to possible problems attendant to its disposal -- either in incinerators
or landfills. We have not investigated in depth any of the special
problems associated with inhalation or ingestion of low concentrations
of PVC particulate. ~ :

With regard to incineration, HCl1 is a primary product of concern.
Also, toxic metals may be present as additives and thus cause inhalation

problems, either as metal or oxide vapors.

Landfi11 disposal operations have traditionally assumed that PVC is
stable with Jittle likelihood of biological degradation or undesirable
leachates. Taking a long-term perspective these assumptions seem clearly
overly simplistic, and we should address in greater depth problems attend-
ant to the disposal of plastics. Experiences in the tropics, for example,
have demonstrated the effect of bacteria on PVC which has not been
specially treated for use in humid areas. .

The Risks, the Benefits, and the Costs

The current problems with VCM have brought into sharp focus the
practical aspects of balancing the risks and benefits associated with
commercial chemicals. The costs invalved to reduce these risks substan-
tially may be formidable -~ or indeed may be prohibitive. The aspect
which 1s perhaps the most troublesome goes to the heart of this meeting --
What is the risk now and under alternative regulatory approaches?




In the years ahead more chemicals will be in commerce, the pre.
perties of many chemicals will be better understood, and consequenily
the list of chemicals considered to be hazardous to man and the
environment will undoubtedly be much longer. Also, improved researcs
and analytical capabilities will show that the effects of these
chemicals -- acting individually and synergisuically -« ace mucn farther
» reaching than currently susoected effects. .

As these realities of the chemical age unfold, there must he a faov
greater sophistication in approaches to responsible regulation 'v.
fully, we will develop the necessary precautionary measures tha® i
1imit exposure to chemicals when necessary, but not unnecessarily cur-
tail commercial activities.
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" Interim Method for Monitoring Vinyl Chloride
' * . in Water Effluents and Air Emissions
Belng Used by the Environmenta] Protect1on Agency

e,

The samp]ing end ana]ysis method descr1bed 1n the enclosure reflects
current state-of-the-art and undoubtedly will be improved in the months
and years ahead. Indeed, it should be recogn1zed that these interim pro-
cedures have not been adequately tested. ,

Severa1 additional caveats should. be recognized. It is exceedingly
difficult to prepare stable aqueous calibration solutions of VCM. For
this reason carbon tetrachloride solutions of vinyl chloride are used to
calibrate the gas chromatograph for aqueous samples of vinyl chloride.

. Even these are difficult calibration solutions with which to work. The
calibration procedure deve]oped by the Southeast Environmental Research
Laboratory is described in the enclosure. Another weakness is that the
stock solution of VCM in carbon tetrachloride must be determined against

- mixtures of VCM in zero nitrogen. The FFAP on Gas Chrom Q packed columns .
which is used for aqueous sample analysis is not well suited to ana]ysis o
S of gas samples of VCM. ;“ - o : . ‘

- - ey ..~......._....‘.. L T ‘..4.:-' . C e e

At present, there is no adequater tested method for cont1nuou51y

‘-_ monitor1ng vinyl chloride. Based upon the experiences of the National

Institute of Occupational Safety and Health and EPA Region IV, the carbon

to specify Fischer Scientific activated coconut shell charcoal for -

'standardization of interim EPA procedures although other charcoals or, o jj
' adsorbents may. prove to be more efficient.ig , T T

Vinyl chloride to be used for calibrat1on purposes (50 ppm in zero

" air) is being obtained from Scott Laboratories and tedlar bags from

Fluorodynamics, Inc. ‘However, the use of these sources of supply in no
-way reflects endorsement of their products as preferab]e to comparable

: products of other organ1zat1ons.

- Should there be quest1ons concern1ng these procedures. Dr. Robert B.
- Medz  (Area Code 202, 426-2382) may be able to c1arify further the
methodo1ogy that has been deve1oped ,

- Environmental Protection Agency

5/2/74
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*. adsorption column is being used. Time constraints have made 1t necessary,."”
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o " e 2 VG con.f.'ima.tion may be made by mass spectrometr:.c ana.'l.ysis

o ,,_2.1. Water composite an& a:n.r a.nd water grab samples a:re anaylzed ‘

3. Interferences T e ‘-‘--"'-{-"-‘-,. R

- . " .

. METHOD FOR VINYL CHIORIDE (VC) IN INDUSTRIAL
' WASTE WATER EFFLIUETS A1D ATMOSPHERIC EATSSIONS

‘ 1. ch’ge a.nd Application

1.1. Th:.s method is. app]_cable to VC moncrer detem:.nations in
Andustrial e;.:l\;ents, glud,_.,es and scums, a.nd atmospner:.c
'? em:n.ss:.ons. ' ' - .

'.1.2. The linit of detect:.on is appromately 0.06 mg/l .’m vater
© (0.06 ppm v/v in air samples). When vacuum cans ave used, .
_.the detection limit is 0.2 ppm because the gas sample must A
~ be d:l.lu'ced i‘rom 100 ml. %o a‘bout 350 ml. R o

‘without cleanup by gas chromatography (GC). Separations are |
'effected by selection of one of two types of columns depending -
upon the nature of the sample. Detection is by means of the
o flame jonization detector FID). Tetrahydrofuran extracts of
- sludges and scums are used for injection in'o.the G.C., Air -
™. continuous samples on activated carbon are ex‘ara.cted with

f carbon dzsulf.‘ide a.nd ana.lyzed by‘ G.G. : )

of the GC eluenty Independent confirmation may also ba made
ﬁ.n the event of extraordinarily high VG concentration samples
. by submitting' the samples to NERC-RIP for long-path Fourier . - :::
- transform I.R. spectrophotometry (requires 20 cu. £5. air samples -

‘but for high levels 2-3 cit. :f."b. o:E' smple can be di.'l.u‘l:.ed)

3 1 Ge:rba.‘ln volatile hydrocarbons have elution chaxactera.stics

. similar to VG, None of these have been shown to be present
. in discharge or eir samples which have been analyzed in the"
limited field experience so i‘a.r.

4._‘ Aggaratus and Materi .15
" heold Ga.s Gbroma.tograph. '
bele Flame ::.omza:bion deuector.

4.3, Re\.order - any poienticmetrie sirip chart recorder vhich is
. competible with toe detector systen.

S Lt e 025825
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S 4.4.2. For a.ir samples.

.GC Column Materials. i

.4;.4.1. For wa.sta water, sludge or- scum samples. ‘ R

4e 4..1 1. Boros:l.hcate glass tube - 6' x 2 5 m I.D.
. * preferred. Vhen G.C. oven configuration

77 requires shorber colmnns, tnese snould be
‘ A-Izusad. : , S e

'. 4.4.1.2. ' Sol'ld Supporb 60/80 mesh Ga.a Ghrom '.Q. -

4-4-1 3. 'VI:J.(;'ﬂid Pha.se - 4.% F“‘AP on. solid support
T . (weight percent) "

et Lttan e et

L

o --'l‘" N 4.4.2.1. Boros:_'l.:.cate glass tuba - 8' x 2 5 m I.D.
L . preferred. When G.C. oven configuration -

used.

POV . -'h"."u‘ E ‘!
et s ‘"-:' S ,,..!:'-..‘:.' "|\‘ q' Lo ‘ 27 ne o

....‘('

'. = support (we:l.ght percen‘b)
Gontinuoua Bix Mon.:l.tor:.ng Mater:!.a.ls. R

4 6.1. Tuhing, pyrex glass, g’ x 3/8'r 0 fD

4. 6 2. 'Acti'va:bed coconut cha.rcoa.l, 8-16 mesh, Fischer R

Scientific Company

463, Bacton-Di.ckson s 27 gage 3/8“ bypodermic needle flow :
i o ——? coml . . o . s

-,.: Lol o

46.1. Vacmmpmp e
e 6. 5. Mr flow meters,. .' ‘;.:.: ‘ T i .
Pressu;ra Gas Regulator (0-5 PSIG), .

‘4.12 Microsy'ringas - 3.0, 25, 50, and 100 ml.

4.13. Gas-tight sa.uple r';y-r:mga.; - 1lmnl, 50z gruau_ted

4,14, Vecuum Sampl‘mg Ca.ns ~ 370 ml steel Vacu-Sanulers.

o — L .

. . requires shorter colmns, these should be - S

.4 2.3., quua.d Phase - 0.41 Ga:rbowax 1500 on solid

uee
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. 5 2. - FID gas - zero bydrogen, o:qrgen. R

N 2 6 J... vm in zero a:lr 5o ppm (+ z;z) v/v._'-'

. . . 3 | ’ . .
. 4.15. Tedlar Bags - 12" x 12" 36" x 36v ’ equii:ped ﬁith‘ samp]ing ,
o system, - . - . RN
416, Automatic sa.mpler - compositor (ma.nual semnlmg 0puiona.1)
© + equipped with semple refrigeration capsbilities, a means
. to prevent loss of vinyl cnlonue from open bqttles.

4..17._l' Glass samp].mg bottles with ueflon lined screw type caps -

50 ml capacity (or other depending upon sampler reqw.ire-—

. ments). i

\

N 18.' ISep'bum-aeeled vials -1 to 10 ul capae:.'by.: 3

o e 19. . ‘Dedj.ca.ted G. c /M s. for confirmatory test. AL
4.21. ) Themcmeter. j’i':’.-' ';'@}1" ,'-'-.if-,ff'v.'.";'.'ffi."“ . 2T
..'. 5. Reagen’c.s, Solvents, and Standards _ . —‘
Yo 5 1 , Garrj_.er ga.s - zero nitrogen,- and'-helitm. . 3

,-.-..

'3- Tetr-a]vdmfuran..' coe | o
5.4. . Ga:rbon te‘bra.chloride (G.G grada) i
505, G atetide (6.0 gute). - Sk

Sam . Yoo s "..‘ . ‘:.‘."‘ B .I.‘. . ._“'.‘ ..' e ,. ,. . , - ‘ :. . "' : -", ' “"I :'" ‘:: _-" _: -." ':. .
6.1, Water Semple | e

All weste water discha.rge poi.nts 1dentif:r.ed in N'°Dz.S
+ permits should be sampled for VGM. Three successive

24-hour composite samples of each site should be

', ‘teken. Compositing interval should be 1 hour (manual
‘ or autozatic s&plma is op\.:.en'ﬂ) Com'_-\os:.ur 3

intervael of 20 minutes nmzy be used if autemztic
sempler hes this capa..,:'._i‘hy. Seoples should also be
teken al waste water treatment uniis such as clarifiers,

. 6.1.1.

. -

uee
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Bisv A
Wl ’ . and scum and sludge separators. Two 8-hour composites -
S d - should be taken from the efiluents from each of these
Thm . points, and one 8-hour composite should be taken of
‘3 . scum and sludge from each separator unit. Compositing
Yy interval should be 1 hour., Three grab semples of clean
ey _ process vater (eity or well) should be taken as blanks.

. -‘3 et 6 1.2. ' Samples should be taken in 50 ml bottles with gas. .

P : . " tight, teflon sealed, screw-cap closures, or in - - .,
ey s -, - equivalent containers required by the characterists
W - of automatic samplers. All water, sludge, and scum

S B - sagples should be refrigerated during collection end

A .. . .. =+, - storage. Compositing volumes should be selected to

. ‘1 Lompe s el owieRnn U0 agsure head space. above the semples are minimized to

A A R P " avold losses of VCM by its partitioning into the gas -
Wlerw . 'L . . phase. Provisions should be made to avo:.d such losses g
7k I R e when us:.ng contmnus monitors. - ; B ST TRE -
SO 6 1.3. Estimates ‘of discharge flow showld ba made ns:mg any 1
EANEN SN .. appropriate measuring devica (venturi weir, magnauc

B Pt mster, ste, )- . S A :
Samples ‘should be preserved by refngeration until'_ o

T A | they aré reddy for anslysis.’ They should also be e
I ‘. protected from a\mlight. T D ey e
o . s e L K oo '. ---:" :’. :' s e .'-'-‘- B '." l.";, o

i R % 6.2.1. Samp].‘l.ng sites shoulﬂ b selected which are doumd.nd
IR IR LBl oon, and in the plume of the etmospheric emissions from the ...
A B e ity s plant, | Samples should be collected only in areas where
T AT SRR I 1.V § residents or neighboring industries wowld b

N RPN " . i.vem.. ... exposed. Sampling should be conducted over a period

SR ATl Tl A off five days. Sampling sites should be selected in

e e ' *+~~the following array: ~ons site immediately upwind (4) -

O P and one immediately dowawind (B) of the plant site;

« 1

~

- i e

LT A AN W CPP RS PURR PRCIORD T S

"Uw -4, sites ebout 0.4 miles from the plant site, one
" laterally left (C) and ons laterally right (D) of
. ‘the plant site on a line roughly perpendicular fo .
ce . . the prevailing wind direction and two (E,F) dovmwind
we" - . from the plant site; two sampling sites fG,H) approxi-
P mately 0.5 miles doxmw:md- one sampling site each at
distances epproximately 0.6 (I), 0.8 (J), 1.0 (X), a.na
3.0 (1) miles downwind from the plant site. If w:.rd
fish~-t2iling severely, locats samph..;g sites G
approximately 0.5 mile upwind (prevailing wind d:. ect‘-ion
. orientation) from ke plant. :

uce
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" neteorologist. These may be at ground ‘or some

.} .

602.2,

' ~*
-
\v - l.
¥ 3
[

ﬂ |:.(».rn.- .....

\ _.‘- e

N ‘be analyzed.

6.2.4—0

. The sites specified are a minimum, Additional sites
" may be selected contingent upon overriding micro-
meteorological considerations that must be determined

' ‘vMiles e li.ie, ',‘,1;.19.'1.1.'- " Weds - Eﬂ-
- 0.4 A,E
05 - . BB Ce e
0.6 'I- “C0e 1600 0 GG Lo ByK it LT vy e
0.8 U RS s ARUAC P
1.0
0

'623.

g '
by the sampler in consultation with the Regional

elevated leVel

§§2@lazs_§5§2_ - Mintmm Sampllns K
lPreva:LJ:mg - :.' S Schedul.e D

Wind , NN ,
Direction .- = - . o ',...:-"..;.;.7:_':%:;;.

c- PIang D 0800.* 4,A,B 'A,B,B - A,A,B
it 7°1000 . C,D,F <""C,D " ..G,D,D. ...
~E F 1200 A,E - AG,G &5
‘G’ - .H. 1400 B,B,F .-B,H :
J .. 1800 “_D,I,-”_.; -
R jj x 2000 ;.jy ,;‘ :

L AZL'L 'bimas are :!: 30 minutes :‘
Gra'b sanplas ‘are to be ‘baken in 50 ml gas t:.ght syringes,
370 ml "Vacu-Sampler" metal cans, or 12" x 12" capacity .. .
-Pedlar bags. The "Vacu-Sampler" is evacuated and back- - -

" filled to pressure of 10" Hg with zero mtrogen ‘
(ecmivalent to 246.6 ml at 760 mn Hg if can is £illed ’

at 219C). A nozzle on top of the can allows a sample .; .

_ to be taken and sealed until analyzed. : Assume perfect

- gas laws to estimate volumes., Hypoderm:!.c syringes are -~

- £flushed several times, then the sample is taken and-

" +the ‘syringe is locked. and. sealed until i'h :.s ready to :

'ba analyzed. ) q_',_“ I . P T

-

The Tedlar 'bag sanp"ers are fillec‘i. by le']:I.ng ‘the
wells of the bag apart to suck in the air sample, ard
then the bag is sealed unt:.l the sampla :l.s ready to

a1 samples should be protected from 'l:he sun];z.gh

Continuous samples are to be taken in pyrex tubes
(a"mro;....a.uely, 3/8" 0.D, x 18" long) packed with
activated cocomtt shzll charcoal (Tisher Scientific
Co., 8-16 mesh). The charcoal is added to the tube

-

L yce
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. ;L‘-: "4 " glass wool plug. .Air is sucked through the tube by

‘ ... .200 mi/min. For each adsorption tube, the flow rat
Coeih S _should be calibrated in the laboratory using a

Eorims panls o VOlumes of . carbon disulfids in glass stoppered test - "'li.".
L e tubes. The additions should be effected cautiously '
R } - and with cooling in an ice bath since the intereciicn

6’ .

. in three 3-inch se'gments,' each éépérated by a.‘glass
..: v+, . .wool plug., The two eands of the packed tube are also
. ¢, .+ plugged with glass wool. Both ends of the adsorp-

tion tubse are plugged m.th serum caps for transit
and atore.ge. y

. Flow rate throue,n the tube should be com',rolled
" by inserting a Becton-Dickson 27 gage, 3/8" hypodermic .
. needle through one of the sermm caps, and into the end.

.+, * 7. connecting it to a conventional vacuum pump (the
v, r errengement is similar to-that used in the National
0w Mr Surveillance Network), Flow rate should be about |

‘standard flow meter before a sample is taken and - PR
‘ - 'should be verified again in ‘the la.bora.tory a_ftar D
S the sample ds taken. - Lo

- ,’_‘“;"."-'. ,..._... N AR
'. 2 H

" The adsorption efi‘ic:.enoy of ‘the carbon should ba
.7 .verified in the laboratory by preparing a 3 ppm v/v - -‘-_‘;,‘:_’}," '
~w-~VQ{ mixture in air in the 36" x 36" Tedlar bag and -

_ drawing this through the adsorption tube., Flow ... -
..rates.through the- tube should be verif.‘:.ed before "'.L'j'.-'
and. af‘ber the expariment. I ‘,',. G m it il el

A .AJJ. col'l.ections should be made m:bh the adsorptn.on
iz, tubes protected from light ~ either by wrapping wi‘bh “'" '
e fo:L'L or enclosura ine box, C - e

b Each segmen'b of the a.dsorpuion aample is worked. et
. up aeparauely by etching the tube in the middle of . . . -
Loani Y each 3" section with a file, successively breaking - -

'. L each segment and spilling the contents into measured

. of activated charcoal with carbon disulfide is
-, -+ . exothermic. A& 2 micro liter aliguot of the super-
" . natant solution should be injected on the Gas Chrom.
" - pupported FFAP column for estimation of.the adsorbed
.VQM, Successive analyses of the three adsorption

tube segments will indicate the erount of bresk-throu ugh
of VCd{ through the adsorbent

The aane pl"“:\ cure should Te used for

Lakdng
sa:nples in the field,’
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7 .2. n Cel:l.bration for Analysie of Water Samplee.
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7

" 6.2.5.. Record the temperature and a.tmospheric pressure a'b
) ‘ which the samples are te.ken. ,
"6.2.6 (See page 7a) s
Calibration

Ga.h'brat:.on for Amalys:.e of Gas samplee. s
7 1.1.

H

Record amblent tempera.ture and atmospheric pressu:re. “

Prepare d.v.lutione of 50 1. 0, 0 2 ppm (v/v) of 'vin;y'l
- chloride in zero m.trogen by diluting standard VG ges
. mixture (50 ppm in zero air) with appropriate volumes
" of nitrogen. Dilutions may be made using Tedlar 'bags

' ,'- 7-;.2.

- and gee tight syringes.

I S
.,,,.." ey

7 1.3.

l_.

‘.Inject 1 ml aliquots of the cal.'z.‘bration samples into B

... .8 G.C. equipped with a Carbowax - 1500 (on Carbopak A)

~ Y packed column and an FID detector. Use zero mtrogen o
as the carrier gas at a flow rate of 60 ml/min. - . . .

i Operate the inle'b and the colmn at’ room 'benpera..ure. ‘

7. 1.4.

'.l,-.v‘:.'

Propare a callbration eurve, Repea‘.'. dilutione and G C.
inject:.ons until calibration cuxves are reproducible.

.-‘—u--

;f'?.loso

"
P

Assume the per"ec‘b gae laws to be apphcable. .

Prepare & sbock eolution of 10 ppm vin;y'l chlor:r.de by'

. 7.2.1.
‘anfesl bubbling a slow stream of standard vinyl chloride gas

' completely filled with carbon tetrachloride. During this
. period, the vial system should provide for free exhaust
- of the nitrogen dilution gas. -If a supply of reagent

..+ VG is available it may 'be used in pleoe o.f.‘ the s‘bandard
- V¢ gas m:L:chure. :

s

Determne the cencentration of the stook aolution by
" G.C. analysis using a FFAP on Gas Chrom § packed column

" and FID detector. Operate the G.C. with zero nitrogen
carrier gas at a flow rate of 60 ml/min. inlet tempera- .
ture of 150°C, end a column temperature of €2°C, Tha
stock solubion concenmvrsticey s
e

-
» . -
_A:.A.t’l."
f

3l L\" determ
v.C.

..., la
ammuTisa

SETO gas.

ul h‘::"."”r:‘:'u.ﬁ ailuiicng of In nitz ok

Prepare dilutions of V.C. in carbon T.etrach.lorlde solu-

T 7.2.3.
S tion at concentrations of 2, L0, and 0. 2 ppm using

uee
025831

. mixture (50 ppm) into a septum-sealed vial which has been
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~ .+ + gechedule.. Continuous samples should be taxken
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‘regional N
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. ‘3.3. Az Sample Analysis
I 8.3 1.

8

o septun sealed vials which are completely fil'l.ed. m.th k
]cnown amounts of carbon teurachloride. L

In;ject 2 microliter aliquots of carbon tetra.chlor:.de '

.calibration semples into G C. equ:.pped as descr'- bed

-'.11"722'

.2,

" oa

Procedu:re .
8 l. -_ Water Se.mple Anal;y'sia
8 1.1.

8.20 . Sludg@

8 2.1.1
© same menner used for water samples in 8.1. If VC con-’

"" ‘,. ':j .:' 8-2,2.

¥ reproducible. ‘

are injacted direc‘bly :.n'l‘.o the G.G. L - '4
'A 4% FFAP on "Gas Ghrom Q" pa.cked column :I.s us d.

Prepara a ca:l_":.bration curve. Repea:l'. dilu‘bi.ons and
G.C. injections until cal:.'bra.tion cu:'vea a:r.'e o

.

Untreated water samplaa (1-5 microliter a.'.!.:.quots)

Nitrogen zero gas is used as the carrier gas at a

'" . flow rate of 60 ml/min. -Inlet temperaturs is set ..
... 8 150°C. The columm is oparated :.sothemal‘ly at -
"62 G.__ Detection is by F.ID il TR PR

‘-v q-o.,‘.,

a 1.3."'

and Scum Samplas . .;..'_...'.-'.

Ebcbract 5 grams of’ sludra or scum sa.mple with 100 ml _
. of tetrahydrofuran (THF). Analyze THF extrect in the -

. .centrations are too high, make appropriate dilutions s
ofthaTHF extracts. .. . o v

.

Report concantra.tion of.‘ ‘\T G .'m sample .’x.n mg V G./g S

“of sample. - . . o VR

Grab samples.

8 3 l.l Use a 0 4% Carbow'ax 1500 on Carbo-Pa..c A
packed column. Use nitrogen zero gas as .
the carrier gas with a flow rate of
60 ml/min, Operate the coliz and
inlet at room tempersture. Vese a {lame -
ionization detector.. . | -

ucce
025833
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8.3.1.3..

8.3 2.

8.3. 2.1

mam_:: Control - . !
Dup].i.cate sampla analyses are recomended a.s a qua.lity cont.rol e

9.1,
o caack.
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. B
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Untreated air sar.ple., (1 ml) ars injected
directly into the u.C.

R"'DO.:"U concartration of 7 .C in zas sztoles

Anppa (v/v). ..

Gontinuou.s Samples o A o ._ S

Use same procedure as tha.t used. 4n section
© 6.2.4. for calibration of adsorption ‘tube -
~efficiency.
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TR A A Southeast Environmental Research Labcratory __- -

IRV B e . - Athens, Ceorgla 30601 e =
“3susgnc* - Determlration of Vinyl Chloride ’ DATE-nAPrlﬁ 24 197’
SN Monomer in Aquaelc Effluents . Y .
S T Analytlcal Chemlstry Branch e
- lzTog'fv . Arthur W. Garr*son e ?‘f",‘ AN g
) : Analyewcal Chemﬂs 1"y Branch._l . %:_jf . "

%% s L This technlcal asswstance project was undertaken “at. the
. - ns-: request-of Dr...-Henry-Enos -in. his memo of .March 15, 1974 on. -

.- ---..-.--.-'- e e

.;r

)
e
s
i J

'"The Avallablllty of an Analytlca_ h,thod for Vznyl Chlor;de

“rin Jatern";;tiﬁ

AT o SU%MARV']‘““
S A 'nethod ‘for preparation of cuantmtetive standard
"solutions of vinyl chloride monomer (VCM) in.carbon ‘tetra-.:
. chloride was developed. Two gas chromatographic technlcues -
. to quantitatively determine VCHM_in. agquatic samples were - -’ B
- "tested.  They are based on: (1) direct aqueous injection, and ...
* {(2) carbon tetrachloride extraction. Both methods were ---;.2!ﬂ§:;,
.. tested on effluent samples from a vinyl c&lorlde plant and - -
" Li. shown £0.be reproducible and’ quantlea+1ve at the mg/l levels. .-
..They are adequate for screening at the ug/l level. ' The pre— .. i
- sence of vinyl -chloride was cenfireed by gas chroma ogranhy—- o
Z'mass peceroﬂetry; Dt e ' - Sedhz e e

Vo L e,

e Pk TN
LR U S S
‘e -

A_".....‘,. -.'_, .:n Y
>

PRNETRS S iy

. et - ™ : "
» o ..,.' . - MR A ALY

vﬂw;;Jff“ : Water samnles cont alnlrg v1ny1 chloride should'he
R collected by cOmnletely filling-a glass bottle and sealed

S .
- -

" with a teflon-lined cap. ‘Samples: should be irmediately
- refrigerated and kept. cold during shipping and storage.

ety titative’ standards should be prepared gravimetrically. . -
: pirect "agqueous ‘injection GC is the best method for screening

:;samplea for mg/l levels of vinyl chloride. Extraction metnods',-:
+ should be used to analyze samples containing ug/l amounts of - . U

qu:_':—_';

iff"'“ vinyl-chloride. " Gas chromatography-mass spectrometry is . ' :iie.
, _fs valuable for confirmation of the presence of vinyl chloride. - .7
J Feedspece gas- sanollng ﬁs suggested as- aﬁ elternate screeﬂ;hg h
; .method. Ph W) SRR
3= ,"‘-i"r- - '-'rr:.‘
doeeTe T
_?‘&;‘Vf- 1. _Vlnyl chlorlde - 1eceure bottle size (Matheson or "'l:. ey
.':‘-ii . '. e ECRJ:LVZZT e:'_!_._,) _._,,, T s . - . FEER S ._-.--_ -_.
1 “ . ‘:,:"',. o R - o
. ; | 2. Carbon tetrec lorede (CC14) ~ GC grade . ?‘ﬂlu‘l,Q' ''''
rU 30 m and 25 ml serum v;als wmth teflon—coated rubber o
?septa - - e i .
ucc
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- * . e I'. v .  ta

By 4. 10 and 100 ul syrlngea:- C T e
:‘? 5. .l nl gas ajrxnge : e e T '§5jf,.'i‘ oot
;ﬁ% ' .6.: Gas chrom ograpn ﬁlth flume ionization detectoﬁp tempera—:
N ‘, ture’ procramm.d co-umn oven, ara a cne nxllxvol* recordex-
'}? Analvtlchl Pargrahers ”fi . '3*!-43ﬁ~,n‘-}- ﬁ-‘ ‘
T “‘. C EUUR S Co L

QJ f-Column &'PaCﬂlng - B . . 1/8" 0D x §' long SS or glass

S s - R el s £111ed with 10% FFAP on 89/100

,chrcmosorn “hAW

EfIsouherma; at §0° . wntil veu RN
._;(elu tes (50 seconds), then raise -'i‘
'?tenﬁﬂrature to. 160° c. at 30“/ e

B ¥ \--.' P ]

“Cnart Speed -:“

-w-.a.:‘,l

Samole Preservatlon

';tggh-w o tore Wate‘ samples;n the reEr*gerator in glass bottles .
w471 +with teflon-lined screw tops.. Particulate matter should be ' :
N}HQ$L$'allomed to settle.  For convenient replicate sampling, several. -
fﬁP“- 12 ml- septum'vials can be fllled with samples and capned ne‘o*e. -

analysis.a

a4
i
5
3??' S Plpet 25.0 @l CCla in & 25w’ servm vial, cap, and’ accurately

;f%welrn +0:0:1 mg. uAttaca.a tuo-foct length of tygon tubing to the .
f?:,‘cut-off valva*un +he vinyl chl orzée lecture botitle ané place the .
‘: . tubing end in a beaker of watex. dgust the lecture bottle valve’
.to give a steady flow of gas as indicated by the bubbles. Piexce

the Lublng 1 inch frtm the valve with a 1 ml gas syringe. . Flush

ot
PSS TR
P -

0 a"lthe syringe twice and then withdraw 200 ul of VCA.(ayp*cxlnately ?f
*37.0:..2 mg)y. Inject the VCHM slowly into une CCl; in the serum vial. '
5 ?;' Care should be taken not to pull any CCl, solution into the syrlnce

1° "  when removing tne syringe from the. snpth. Shake the viel vigorous-

. éwwm ly fOr one. minutew’” Rewelﬂh the vial -and calguilate the-coaeentra-'-'
tion ©f VCM (approximately 80 'ng/vl). ' Reczp <hHe vial with en

" unpierced sepiun O t*a:q er to a bottle closed with a tellon-
lined screw cap. (The CCly att C{a the septum rubber cnce the
teflon liner is pierced.) Dilute this stock solution to give

worklng standards.' Two ml serum v1als, whxch hola-about 1.8 ml.. ,:

.,
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. % calculated’ by comcarison of GC peak helgh

Y I TIL AN
s
RN s ..\.n... .y
¥ ny

. _...ﬂ._'..k.;bm.-.. o . et ook et A - -
K .
ki - 4wt FRET YN h\l MHO-J u-.._o\ I-n -I-\ ‘-n-ia - b \ oy v - -
b AN A \.J.h., .-Lg. IG d'! \m -“ % :
At e e o, s ke

b .l- * Al . . N
: the dilutal

¢ 'ito the neck (calibrate) , make good containers for.
For example: ellquots of 90, 45, and 23 ul (100 pl

' standards.
syringe) diluted to 1.8 ml make 4, 2, and L ng/ul solutions.
These solutions must be prepared fresh delly if the septa are

-

Dlercec. . - -
Analysis ' oy .
Direct Aqueous Injectzon ~ Inject, t @ sample (2 %o 3 ul)
directly into the GC. The sens~tivxty of this technigua .
depends on the condition of the GC. For example, on :
‘three different GC's, 50% full scale chart deflection . .
__(PSCD) at the most ‘sensitive attenuation corresponded to: ;-
(1) 20 ng, (2) 4 ng, and (3) 0.5 ng of VCM. On instru~ -,
‘ment (1) with a 2 ul direct agueous injection, the lower

.limit of detection (10% FSCD) was 2 mg/l, while on_ .

1nstrument (3) the llmxt was 0 05 mg/l R CE

Ettract*on WLth CC14 - Cerbon tetrachloride ouantitativelv
If a sample contains too.little .

QMT; extracts VCM from tater.
'VCM for. direct agueous.- inject;on, CCL4 concentretlon _

.,'

. . .
.:..A ) [
' - - AR

Add 5;,10’ or 500 ml of settled sample ~‘depending on tbe '
‘concentration of VCY ~ %o a 15 ml stoppared centrifug ffly"

- tube. ox a 500 ml separat tory funnel containing 1.0 ml
Stopper, shake for 1l minute,.allow the layers to.

' E {:*~-CC14.
' separate, and ;nject 2 ul of ehe CCl4 layer lnto the GC. .

. techniques may be used. ,%1,.a¢5'

VOAM L e e A ey aal e C o=
o 1y -...‘..__,.,- P A -;,...
ey u-..m..

R;covery et the mg/l Level

- [P " §
A - . -y

5 Ali uots of 1, 2, and '3 ml of an effluent sample contain;wg -

ot _': ,' ._:-v K q I
+.7.1 mg/l VCM.(as measured by direct agueous injecteon) were
—each extracted with,luml_9014. ‘The aqueous: and CCl; layers .~

As shown in Table. l,:f'

‘from each .extraction were analyzed by GC.':
the concentrations of VCM in the CC14 1ayers indlcaLes essen— L

., '-
‘.- o

utzally comoleta recovery.
;feﬁle i: 0014 Recovery at 7 1 mg/l VCM Level.:“'
Ratio :::-i o -:; -, -,;:“ Yors Ccl4 Layer - AR i '_ h <

n;Sample CC14 ng VCM* mg/l in Sample

-I..
L.

standard VCM 1n CC14.




~~‘7“77””“?;”3$Z@3#Q4h5 PR i
.:._5: ,' Recovery at the ug/l leval o B -
f%i L A sanple, wh;ch znalyzed 3.7. mg/l VCK by direct aauﬂous
S injection, was diluted from 1 ml to 500 ml with tap water
; (7 4 Lg/l VvCH). ‘The 500 ml was extracted with l ml cClyg ~
74% of the VCM was recovered (5. 5 ug/l).
" ] . Ano.."xor sample that analyzed, .19 wmg/L VCi by dira t
] - agueous injection was diluted I ml to 100 with tap wate
o * (1.9 ug/l). The 100 ml was extracted w;th l ml Cul4 and 845 .
P of the VCM was recova ed (l 6 Lg/1). K o
! .’..f Analysis of  Industrial E:fluent Sann1es ‘.f: ;:f S
i 5"”V:7 " ¢ Pour aqueous samples from three stations at 2 plastlcs-‘g
ﬂgﬁ o manuhaﬁturlng plant wersa analyznd.by both echnlcuas- AT
‘ vii.j;j: 0468 -f‘f‘,:' clarifier scum " rémoval system.dlscqarg
IR 0465 and 0472 - primary clar;f*er'discharge (two different '

Lol days) . .
0463 - f ,"_ plant storm sewer 5;

R

h“.: Wy R E v- 2 : i
p Direct Sample Extraction with CC14
KAatio

“'Injectlon " -
e ' Sample CC14 ' mg/1

"-\' -..‘

'"f%: *Sampla was. high in particulatelmattérg:

SN
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Jnﬁlte natlve Apalvelcal Tecbnlauas for vCM

A. Other Colunns for Direct Aquaous Injection - Columns
: 1/8" ID x 2' long packed with Chromasorb 102 or 1/8" .
ID x 8'-long packed with 0.4% Carbowax 1500 on = - . o
Carbopack A have also bheen shown to give good resulis '
for VCi by Don Brown of tha Chemical Sarvice Branch,
Sarvelllance and Anelysis Division, Region IV, EPA

‘ 8, Headspace Screening - This techn;que (also developed by
e © 'Don Brown) is a semsjitive and fast screening procedure,
and is semi-quantitative if standardized. Fill a 2 ml .
. .. serum vial to half capacity with the agqueous sample, . . ¢
“..." . cap, and place in a 409 C oven or water bath. The vCM4 =~ .
-+ - will equilibrate between the liquid and headspace gas. S,
" Withdraw 500 pl of the headspace gas with a 1 ml gz ST
- syringe and inject into the GC. After about 10 1nJec— ce L
©pei, - . tions at 609 C, raise the column temperature to 160 Lol
':;‘ ﬂf.to remove water vapor from the colunn.\_,,w R S CUPLES

i . ) g U -
. .o '-«. . [ .. .
. K . H

Con_era ion by Gas Chvoae aohg - Mass Spectromeery

..*.Tu The presence of vinyl chloride is indecated by thre'f.
_prominent ions in- the mass spectrum: the vinyl ion at n/e 27, .
~.>.the molecular ion at m/e- 62,and the chlorine isotope molecular :
7-1on at m/e 64. The ion abundance at m/e 62 and m/e 64 must ba ;-
‘approximately 3:1, correspond;ng to the natural abund nce of“ .
. the chlorxne isoeopes.g: ,;, .u.:ﬁuh,u,-- AR

.'."

e e T e

If;"'The presence of 0. 2 mg/l VCM in sample ‘0463 vas eesily _"Q:.??:
confirmed on a Finnigan 1015 GC/MS System. Good spectra .- Dol
~n*'were obtained using either a2 2.ul direct agueous injeéction or . -,
-7’2 ul of CClg extract. [To test the sengitivity of GC/MS to VCM,. s
S - the CCls extract of this sample was diluted to succesgively .-.° 7.-
ivstl 7 lower concentrations and analyzed. * Acceptahble spectra were ;fh;f%.
"-43~obfa1ned with 0.14 ng of VCM injected into the GC —-thls would

corresoond to 0. 07 ug/l in the orlginal solution. . Vi d
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May 17

"EPA QUESTIONS FOR SPI (SbCIETY OF PLASTICS INDUSTRY)

liag of top 55-100 PVC produces by sales voluma

"list of top 50-100 PVC products by volume of plastic in product

amounts of unreacted monomer in above products

1list of PVC compounding plants by name, location, # eﬁployaas,
polymer ugsed, products line, quantities produced

1list of PVC fabrication plants by name, location, # empolyees,
polymer used, fabrication methods utilized, quantities produced

levels ofVCM in plants in 4. and 5. by plant area and detection
method utilized

levels of VCM beyond the plants and detection method(s) used

.levels of VCM in water effluents

"decomposition products from various incinexation condicions for PVC

and quantities of PVC involved

amovuts of VC leaching out of 1and£1113 and total amount PVC buried
to date

toxicity of PVC resin and products
épidem;ology studies of workers
popul&tion‘witﬁin square mile of plants
substitutes for VC and PVC -

~

Future PVC markets P

New products M}Z
New /workers’ for old products

Additives used in PVC products
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