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EPA FORMS VINYL CHLORIDE TASK FORCE

g

o . - - . - 3 PR - -
a s hd et et L eemiemak e PRI, TR AL SISV LR LI Y T e It L L
t@ SR, o 1R TATIR TR J {7 A e Rkt L Y el
By dn 4 Ao * % i d N Tae a Rl T Ty D b
iy 4 v T AR SR 2 " Ve . e N % R T L
% - 3 b T &, W = - 0 : = ki

The Environmental Protection Agency has formed an internal

\
e

task force to assess the overall:environmanﬁal‘iﬁpact 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 whers 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 aasassing possibl
environmental and health risks associated with the manufacture,
digtribution, and disposal of vinyl chloride and polyvinyl chloride.

At present, the task force is reviewing, collecting and
asgessing data on 1) the ambient emission and effluent levels of
vinyl chloride in air and water from vinyl chloride and polyvinyl
chloride manufacturing plants 2) the environmental impact of

. all disposal methods for vinyl chloride and polyvinyl chloride
wagtes, including landfill, incineration, deep=-well injection, and
ocean dumping 3) ecological effects of vinyl chloride in the
environment. , :

The task force plans to meet with environmental and consumer
groups to discuss its mission and exchange information. A similar
meaeting hasa taken place between the task force and the chemical
industry. The task forc? is ?lso working with other Federal
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agencies concerned with vinyl chloride, including th D partment

of Labor; the Department of Health, Education and Welfare;

ghe Consumer Product Safety Commission, and the Department of
ommerce.

Vinyl chloride is used as a propellant in 23 pesticid
aerosols currently registered by EPA. The gas helps expel th
contents from the peaticide containers.
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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 usar, and
if voluntary compliance has not been obtained, the Agency will.
invoke suspsnsion of the products or othexr enforceable remedi s.

On March 27, EPA mailed lettars to the manufacturers
giving them ten days in which to state any objections t the
Agency's making public the brand names of the 23 products.
This period for comment is required since the existence of
vinyl chloride in the pesticides may be considered part of th
products' confidential formulations. _
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THE NEW YORK ACADEMY OF SCIENCES
WORKING GROUP
| ON
oF Y;NYL CHLORiDE-POLYVINYL CHLORIDE

~——

TOXICITY

_ "ENVYIRONMENTAL CONCERNS BEYOND TEE WORXPLACE"

Glenn E. Schweitzer
Diréctor, Office of Toxic Substances
Environmental Protection Agency
401 M Strest, 5. W
washington, 0. C. 20460
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Presentation to the Working Group on
Joxicity 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 potentfally 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. [t 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 attentfon to the balancing of risks and benefits.

Today [ 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
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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 beém 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 Authaorities

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 fn VCM and PVC activities. In addi-
tion the Agency has responsibility in the areas of drinking water standards,
ocean disposal, and municipal waste disposal -- all areas of some relevance

to the VCM/PYC 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 YCM not now subject
to regulation under other laws. Also, if considered appropriate, steps
might be taken to 1imit the amount of unreacted VCM in certain PVC products
‘which may eventually migrate out of these products to pose an unnecessary

risk. .
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The Materials Balance ___

EPA's initial concern in this area centered on reports in February
of a materials loss of six percent in the PVC production process. OQur
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 millfon 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 directly 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 losses 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 1ine 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 praduction 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 fnevitably

vee
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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. Our-
ing the mixing and heating processes in the compounding and fabrication
plants, some of this VCM undoubtedly escapes into the environment. Now,
tn 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. '

~—

S

The Need for Epidemiological and Toxicoloqical Studies

Since some elements of ocur 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.q.
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 synergisn
within a non-worker population?

There are not sharp answers to these questions, and indeed they go
to the heart of many of the fundamental uncertajnties 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 regulatory 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 {n 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

ucg
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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 s?ch efforts along with industry and other interested
parties.

-
e

-= 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
1ikely 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 1s supported by FDA and EPA, is prepared to work with
industry toward suitable arrangements for utilizing available
buildings in Jeffersan, 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 specific steps
that might be taken to contribute to advancing the frontiers
of our knowledge.

Monitoringl,Persistencé, and Miqration 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 PVC plants. These
activities are currently underway, and we hope to have the results within
several weeks.

Uce
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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 inadequately 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. Our current monitoring efforts are
based on this recently improved methodology. The 1imit 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 1imit 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
gafn a limited perspective of the levels of VCM near PVC plants, we should
also learn more about the persistence of VCM in afr 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 Jaboratory experiments are also being attempted to clarify
i 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 {s 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. :
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—_ - In all of these areas industry has a major responsibility for
determining and alerting the public about the behaviour of its products.
I would hope that in the months and years ahead industrial monitoring
efforts at the fence 1ine 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, [ 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, HC1 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 1{ittle Yikelihood 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 an 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 involved to reduce these risks substan-
tially may be formidable -- or indeed may be prohibitive. The aspect
which i{s perhaps the most troublesome goes to the heart of this meeting --
What is the risk now and under alternative regulatory approaches?

et meen .
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In the years ahead more chemicals will be in conmerce, the pr .-
perties of many chemicals will be better understood, ana consequenily
the 1ist of chemicals considered to be hazardous to man and the
environment will undoubtedly be much longer. Also, improved researcs
and analytica) capabilities will show that the effectt uf Lhese
chemicals -- acting individually and synerqistically -- are mucn farther

- reaching than currently suspected effects,

As these realities of.the chemical age unfold, there must h» s ‘or
greater sophistication in approaches to responsible regulation ~-t. ~
fully, we will develop the necessary precautionary measures tha- :ni:
}imit exposure to chemicals when necessary. but not unnecessarily cur-

tail commercial activities.
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-+ of gas samples of VCM. -

Interim Method for Monitoring VinyI'Chloride
in Water Effluents and Air Emissions
"Being Used by the Environmental Protection Agency

o

The sampling and analysis method described in the enclosure reflects
current state-of-the-art and undoubtedly will be improved in the months
and years ahead. Indeed, 1t--should be recognized that these interim pro-
cedures have not been adequately tested. o

Several 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 developed by the Southeast Environmental Research
Laboratory is described in the enclosure. Another weakness {s 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 fs used for aqueous sample analysis is not well suited to analysis

a - PR L T it e v PR

'"fré'V:fﬁl':Aflbrésghf.-fﬁe}é‘;s no édeqﬁéfeii-iésfédwﬁ;fﬁbd for continuously -

monitoring vinyl chloride. Based upon the experiences of the National

T Institute of Occupational Safety and Health and EPA Region IV, the carbon
-. adsorption column is being used. Time constraints have made it necessary. -

‘to specify Fischer Scientific activated coconut shell charcoal for - .
standardization of interim EPA_procedures,although‘qtygx charqog]s or

. ‘adsorbents may_prové to be more efficient.

" . Vinyl chloride to be used for calibration purposes (50 ppm in zera

' &i?) 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 preferable to comparable
. products of other qrganizations. : .

- Should there be questions concerning these procedures, Dr. Robert B;
Medz (Area Code 202, 426-2382) may be able to clarify further the
methodology that has been developed. ) .

Environmental Protection Agency
5/2/74
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METHOD FOR VINYL CHLORIDE (VC) IN HIbUSTRIAL
WASTE WATER EFFLUENTS AMD ATMOSPHERIC Z{ISSIONS

1, Scope and Application
- 1;1. This method 1s. appliczble to VC monozer datenﬁnatioﬁs in

Andustrial e;.fluents, sludges and scv.ms, and atmospharic
: emissions.

1.2, Tha limit of detsction is approx:!.mately 0. 06 mg/l in vater
. (0.06 ppm v/v in air samples). When vacuum cang are used,
the detection limit is 0.2 ppm because the gas sample must

‘be diluted frcm 100 ml to ahout 350 ml. -

\
o RTINS -

s 2.1. Water camposite and air and water g:'ab samplea are anaylzed
- without cleanup by gas chromatography (GC). Separations are .-
T 0L effected by selection of one of two types of colimns depending - -
- L L upon the nature of the sample. Detection is by means of the L.
SRR . flame lonization detectomfm). Tetrahydrofuran extracts of . -
. " "aludges and scums are used for injection in’o.the G.C,  Air .
R continuous samples on activated carbon are extracted with

=i carbon disulfide and analerzed by G.C. .

Cora bt . -...-,...:. . .
bt b L q-—.-\ - -

s 2,20 V6 confirmation ma'y'be made by mass spectrometﬂc analysis
¥ - . - - of the GC eluenti Independent confirmation may also be mads
- . _-_...l_ﬁ in the event of extraordinarily high VC concentration samples
T e "”‘by gubmitting - the semples to NERC-RTP for long-path Fourier SRR
WL . transform I'.R. spectrophotametry (requires 20 cu. £t. air semples
o “ L 'but for bigh lmls 2—3 ci. f‘b. ot smpla can be d.‘l.'l.uted). :
" 3. Inberferences o BRI R
i e 3 1. Gerl'.a:[n volatﬂ.a m'drocarbona have eiul:ion characterisl:ics
LT _ gimilar to VC. None of these have bean shown to be present

. in dIscharge or air samples which have been ana.'lyzed in the"
]j.mited field e erience ao far. .

l.;.: Aggaratus and Mater:lals
: 4.1.' Gas Ghrmtograph
bule Fla.ma ionization detector,

-

i Re.,o::der - zny pelentlcmetric sirip chart recordsr vhich is
=7 ¥ A A
compatible with tne detector system. )

U " uce -
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| 4.4‘. 6C Coluina Materials. o
bdie 1. For waste water, sludge or scim samplea.

4.4.1.1. Borosilicate glass tube - 6' x 2'5 m 1.D.
7 - preferved. Vhen G.C. oven configuration -
" requires shorter colmna, these should be
" used. o

o hedele2. So].td Support 60/80 mesh Gas Chrom Q. . |

.4..1.3. Liquid Phase - 4% FFAF on solid slmport
1(we:.ght percernt).-":v\ BRI

Y

. 4.4.2.1. ‘Borosilicate glass bubs - 8% x 2.5 3m T.D..
. preferred. When G.C. oven configuration-

I 4.1..2. For adr samples. . .U -;-';' SR

" requires shorter coltma, thaua shmﬂ.d be - T

uged.
- e —-"'a._- N -,‘.,_,

,' id2n Solid Support CarbopakA. ?_' o

.4.2.3. I.iquid Phase - O.LS Garbcmax 1500 on so]_id _
- support (weisht percant)- i e 3

4 6. Continuous Air Mon:l.‘l'.oring Materials. ;-‘ . B
4. 6.1. Tubing, pyre:: glass, ign x 3/8" O.D. -

4.6 2. Activated cocomzt charcoal, 8-16 mash, Fischar
.. Solextifis Campany. - |

‘ 4.6.3. 'Becton-Dickson 27" g'aga 3/3" kypodamic naedla flow B
f"“ -‘_._..cont.ml.,-,_.‘, . ' PR

4 6.4. ‘V'acmm p'mp

‘ 4. .5. Air flawmetecr. .

4.0, Pressure Cas Regula.tor (0-5 PSIG)..

.4.12 Mim‘.‘osy"'ingea - 10, 25, 50, and 100 ml. ;
4.13. Gas-tight sezple s'r::mgas -1lni, 50wl g:'a._ua.tec.

R

4.1 Vecmnzmn Sampling Cans - 370 ml steel Vacu-Semplers. .




L6

D 4.19.' Dedicated G.C /M S. for coﬁﬁ:m.tazv test. . R

4. 21.. _Themometer. ’ " e e o
5: Reagents, Solvants, é.nd Standard e _
) 5 1. | Ca:m!.er gas - zero nitrogen, a.ud. helim’.ﬂ?; | :
5.2.‘ '_._I-'I-D‘g'as - zero hyd.rogan; ;x-;}gen. ';_,"‘ ) -
5.3. Tetr#hydroﬁu-an.j L '_ | S o
3 .4. .:Carbon tetra.chloride (G.G. gra.de) o PR R ity

- “.,...._5..'5.. ..,carhaﬂ disulfide (Goc. m@). .....‘.:.: .'.',.-':‘.:l .
o 5.6. T Standa:'rla. : : '

6.1, Water Sampla

e e o 3L B
RPN 2 LR
itad o it - -
!" - . M
P .
* Lot .
v . ’

: 4.15. Ted.lar Bags - 12" x 12" 36" x 36", equinped uitb. semp]ing
- systen. - '

4.16. Automatic sampler - compogitor (manua.l samli.ng optiona.‘!.)
: equipped with sample refrigeration capebilities, a maans
to prevent loss.of vinyl chloria.e £rom open bottles.

4.17.. Glass sampl:!.ug bottles with ‘l‘-eflon lined screw type caps -

50 ml) capacity (or oth.er depending upon sampler reqLire-
) ments . , . -

4 18. Septum-saaled vials -1 to 10 ml capacity.

4.20. ‘Ba_rameter. .};:— . o e N _,..’ .,-_: .::_.,

Coeam 5 6.1..Vm:lnze:o air’ 5me(+ a) 'V'/T..."‘_ o

6 1.1. All waate wvater discharge points 1dent:!.f:!.ed in NPDES
) permits should be sampled for VGM. Thres successive

2/~hour composite samples of each site should ke
teken. Compositing interval should be 1 hour (manual
or autozatic sazpling is opiicnal). Compositing
interval of 20 minutes ney be used if automatic-
sampler has this capability. Semples should aiso be
teken at waste water treatment wnits such as clarifiers,

e,
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and scun and sludge separators. Two 8-hour composites
should be taken from the efflusnts from each of these
points, and one 8-howr composite should be taksn of
goum and sludge from each separator unit., Compositing
interval should be 1 hour. Three greb semples of clean

process_vater (city or well) should be taken as blanks.

' Samples should be taken in 50 ml béttleé with gas
tight, teflon sealed, screw-cap closures, or in

- equivalent containers required by the characterists ..

of automatic samplers. All water, sludge, ard scum

. - samples should be refrigerated during collection end *

-

o s

A R
:

;' 6.2. AirSm ples

S gl

L vhen using contimuous menitors. - .

.. sppropriate measuring

o070 T meter, etol)e”

"-. plant.
- local residents or neighboring industries would be

storage. Compositing volumes should be selecied to
assure head space above tha samples are minimized to

" avoid logses of VCM by its partitioning into the gas -

Pravisions should be made to

phase. aveid such losses

Estimates of dischargs flow should bs made using soy . .
device (vemturl, weir, magmetic ' -

Lo e s e - Peat-alt

‘Semples should be preserved by refrigeration until -
they aré reddy for snelysis. They should also be
protected from sunlighbe - --- .00 Lo e

.o - P A T - e .
- vep mar e ¥ TR s e - .

\'quliﬁg' altes should be selected which are downwind ..
and in the plume of the aimospheric emissions from the ..
Semples should be collected only in areas where -

exposed., Sampling should be conducted over a period .

. ‘of five days. Sampling sites should be selected in

-the following arrey: ~ons site immsdiately upwind (4)
and one iymediately downwind (B) of the plant site;

. 4 sites about 0.4 miles from the plest site, ozne
" Jaterally left (C) and ons laterelly right (D) of

the plent site on a linse roughly perpendlcular {o

"* the prevailing wind direction and two (E(F) dovmuind

from the plant site; two sampling sites (C,H) approxi-
pmately 0.5 miles downwind; one sampling site each at
distences epproximately 0.6 (I), 0.8 (J), 1.0 (X), and
3.0 (L) miles downwind from the plent site. If wird is
fish~t2iling severely, locats semzling sites G emd B
approcicately 0.5 miie upwind (prevailicg wind direction
orientation) from tke plant.

uceC
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5 o, )
The sites specified are a minimm, Additional sites
ray be selected contingent upon overriding micro-
meteorological consideraticms that must be determined
by the ssmpler in consultation with the Ragional

meteorologist. These may be at ground or some
elevated level. - : AR

6.2.2, Sgg]_'l.rg Site . lﬁ.nimmSamplmg

s Prevalling " Schedula
Direction L ‘ _

Miles . .. Tige lMom. Wed.  Fri.

tom

ST R cn 0200 - 4,4,B A, ,B A,A,B ‘ s
Led o ool il o B 1000 T CGD,F TCD T GDD. Ll
LTI .1. E r 12000 "A,E . A,6,6 AE
T e 08 'G.'. (B 200 BBF  BH . BBG LT
SRR + N - BRI - 1600 C,6 .- E,K - LT o
Lt 08 7 . 1800 D,I- - .. LL 7.
1,00 L K 2000 - = HyLLoc -

B R BTN LRt A.-.-.--. T T L L I : ,,.:_",, Frvat

39 e mtmsa:e:hsominutes'

B N P N .._. o
R

O AL apeate o P T

6 2.3. ) Gra.'b samples are to 'be taken 1n 50 ml gas t:lght syr:!.ngas,
3‘70 ml ’fVacu—Sampler" metal cans, or 12" x 12" capaclty
. , Tedlar bags. The "Vacu-Sampler" is evacuated and ba.ck—
c et ... ... .. £11led to pressure of 10" Hg with zero nitrogen : '
Tam e e (equivalent to 246.6 ml at 760 mm Hg if can is £illed -
: ab 219C). A nozzle on top of the cax allows a sample .
. to be taoken avd sealed untll epalyzed. . Assume perfect
. gas laws to estimate volimes, Hypodsrmic syringes are
flushed several times, then the semple is taken and:
" the syringe is locked and sea.'l.ed unt:Ll it :!.s ready to

';'..‘.'{...‘.‘-.I 'be ar.alyzed. . _,‘,“...ﬂ e e e -
B . ™ Tedla:r bag sampler’ are f:':‘._‘!.ed. by leJ.'Lng the

~ 7 . wlls of the bag spart to suck in the air semple, ard
: then ths bag is sealed until the sampla is ready to
° be a.nalyzed. _

A sanples should be protected fram the sunlight.

6.2.4. Contirmous samples are to be taken in pyrex tubes
(arproxirzately, 3/8" 0.D. x 18" long) packed with
activated coccrub shzll charcosl (Fisher Scientifi
Co., 8-16 mesh). The charcoal is added to the tube

—

- ucC
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in three B-inch segnents, each sapa.rated by' a glass
wool plug. The two ends of the packed tubs are also
plugged with glass wool. Both ends of the adsorp-
tion tube are plugged with serum caps for transit
?.ud store.ge. .

" Flow rate t}::ougn the tube should be controlled
by inserting a Becton-Dickson 27 gege, 3/8" hypodermic
needle through one of the serum caps, and into the enad.
glass wool plug, . Alr is sucked through the tube by
' - conpecting it to a conventional vacwm purp (the ]
errangement is similar to- that used in the Nationzl .
Air Surveillance Network), Flow rate should bz about
1200 ml/min. For each adsorption tube, the flow rate
' should be calibrated in the laboratory usinga . ..
" standard flow meter before a sample is taken and
should be veriflied again in the la.bora.tory after
the sample is takem, .. PR ,_‘ g

" The a.dsarption et‘ficiency of tha carbon should ba
=7 . .verified in the laboratory by preparing a 3 prm v/v
- V@M mixture in air in the 36" x 36" Tedlar bag and .
drawing this through the adsorption tube. Flow ... -
. ..rates.through the tube should be ver:Lf:Led before T
e and afterthe exparimant. it e e e E

.,'__ [y T

K11 collections showld be made with the adsorption
s ‘tubes protected from light - -either: by' urapping w:i.th ’
e fo:L'l. or enclamn-e in a box. ‘ R

e Ea.ch segm.ent of the adsorp'bion sample is worked.
o up separately by etching the tube in the middle of ..
o ... each 3" section with a file, successively bresking -
N each segment and spilling the contents into measured A
miiime. - - wolunes of.carbon.dlsulfids in glass stoppered test ot
iy - o -~ "+ tubes, 'The additions should be effected cautiously SIS
T " .., . apd with cooling in an ice bath since the interaction
g e i T of getivated charecoal with earbon disulfide is
w - .- . exothermic. A 2 micro liter aliquot of the super- = - -
b I o e natant solution should be injected on the Gas Chrem. E
supported FFAP column for estimation of.the adsorbed

i saas
}
L]

SRR

. S S .V, Successive analyses of the three adsorption
N I o T " tube segments will indicate the ameumt of bresk-through
' of VQi through the adsorbsni

Y

L8 naoe }-Z' 2otire should Te uead fc.n, 'U--E\us-ogs",
Sc.'ﬂples in the J-—e—1 Ly

.

S

e ———
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6.2.6
Calibration

7.
7.1.
7.L.1.
AR

- G

,-:. ._‘.-' 7.103.

A
L

-

7 1.4'_

- .; b

. .......{_ ——

""‘"70.1-:5.-

=
" ’-’""

7 2.1.

- g rmoaas

H _7.2.2.

" and FID detector.

7-2-3-

et mm et e i e

- v “..__,,_i_ immmmﬂ.wm-—fA

Cahbration for Analysia of Gas samples. '

' iR Oporate the inlet and the. column &t toom teuperatwe.

y 7.2. N Calibration for Analysia of water Samplas. i

. bubbling a slow stresm of standard vinyl chloride gas .
. -mixture (50 ppm) into a septum-sealed vial which has baen =
- completely f£illed with carbon tefrachloride.
". pariod, the vial system should provida for free exhzust
v Of the nltrogen dllution gas.
. - VO ias avallsble it may be usod 111 place of tha stendard

-
J

(s -

! ) ,', . ) ’S:'
A h ’ r . . K ‘:. i iy
LN

el

oy ,.. e

. .
 m—ta _;..uﬁamn-&m

7

Record the uemperaturo and a.tmospheric pressure. at |
which the samples are 'beken. ,
(See page 7a) .

Record amblent tmera.turo a.ud ahnospheric pressure.

.Prepare dilutions of 50, 1. O, O 2 PED (v/v) of vinyl ~

chloride in zero nitrogen by diluting stardard VO gas
mixture (50 ppm in zero air) with appropriate volimes
of nitrogen. Dilutions may be mado using Tedlar bags
and gas tight syringes. : , -

Inject 1 nl aJiquots of tho oalibrat:l.on samples into )
a G.C. equipped with a Carbowax - 1500 (on Carbopak A4) °

packed column and an FID detector. -Use zero nitrogen -
as the carrier gas at a flow rate of 60 ml/min,

Prepare a ca.‘l_i.bra.t:l.on curve. Ropea.t dilu:t:lons and G. c. -
:Lnjactions until ca:l.i.bra.t:l.on curves are reproducible. .

Assums th; peﬁ’ect gas la.ws to bo appl:lcable.

.

Prapare a stock solution of 10 ppm vi:wl ohlorida 'by

During this

-If£ & supply of reagent
Ve gas m:bd:uro.

Detemino the concentration of the stock aolution br

G.C. analysis using a FFAP on Gas Chrom § packed colwmn

Operate the G.C. with zero nitrogen

carrier gas at a flow rate of 60 ml/min. inlet tezpera~ .

ture of 150°C, end a colum temperature of €2°C. Ths
stosk colution concentraticn szowld te Cote

— 3=
et Ay

=
comsurigls o ATTTOTTAALA Qilullcas of .C. Im wiTzozan
5T0 g&5.

Prepare dilutions of V.J. in carbon tetre.chloride solue-
t:l.on at conoen'brations of 2, L0, and. 0.2 ppm using

UccC
011610
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‘unless otherwise speci

Tedlar bags ara the grab sampling device of
chsisz and should ba usa2d to the maximum
degree possibla in mzeting the minimum sampling
schedule.  Continuous samples should be takan
at sites a;-B, C, and D 2t ground level,

fied by the regional C

mgtqorologist. ) e
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7.2.4.

) 8»-3.1*

' s‘.l'., - s

T i
Fotke oo
it A R
.‘ P .

P
o
S

eI

.
2

septun sealed vials vhich erve campletely £illed with
lmown amounbs of carbon tetrachloride. ,

Inject 2 nlcroliter a.‘].iquots of carbon tetrachlonda

. calibration samples into G.C. eauipped 23 described
~in 7, Z.L : A

o ‘ C Te2.5. Prepa::a a calibra.tion curire. Repeé.t diltrbions and
i a R G.C. injections unt:L'I. calibra.uion curves ere
C - reproducible. ' ,

3 PR 8. Procedurs

g s vater Sa.mple Analysia B o )

2"~ - 8.1 1.' Un‘breatad watar samples (1-5 mim]iter al:l.quota) -.

L e i, eve injected directly into the G.C. . -

:&.‘: . .;';"' -- 8.1.2. lA 4% FFAP on "Gas Ghrcm Q" packed colmm 13 used.
Cleame A e LT Nitrogen zero gas is used as the carrder gas at a
oy <2 10T flow rate of 60 ml/min. -Inlet temperature is set

o SO EETIE RPN - 150°0. The columtn is operated isothemal]y at -

S L L ‘; o _;’_- : _'"62 c.__ Detection :ls 'ny FID. SR ) RN

% R ,1,3," Raporb concentratiun. of vc :Ln sample 1n mg/l. e
BT s sma;e end Soum. Smples N ', - PO
o 2L, Betrect 5 greus of shudgs ox sem sampl yith 300

¥ BN - of tetrahydrofuran (THF). Analyze THF extract in the -

i - -':'-_ - gems manner used for water samples in 8.1. If VC con-’
Y C ... . .centrations are too high, make appropriate dilutiona T
R DD IR TETIY "of tho THF extracts. AP . L
S R B Report eoncenti-a;ii'on 61'V CRELY sample in mgv G./g -

: BRIREL T ofsample.- I e o

F 8.3,  Mr Samplo Analyais

Gra.b aamples.

8 3 1.1 Use a 0.4.5 Carbowax 1500 on Carbo-Pelc A
packed column. Use niirogen zero gas as .
the ca:*ier gas with a flow rate of
60 nl,/zin, Operats the colimm and
inlet at room temperature. Use s flase
jorization detector.. =

TWTESMON L G ey e e ARG -Rermpyry oy

uce
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3

9
8.3.1.2. Untreated air sanpla.. (L :nl) ara injected
diractly into tha ¢ C.
8.3.1.3. 'u..norg concantration of V.C, in z33 sz ' 23
_ in ppa (v/v). :
8.3.2. Continuoua Samplas ’
‘ 8.3. 2 1. TUse same procedur& as that used in section
6.2.4. for calibration of adsorpm.on tube
9. Oue.]igz Control C s ‘,~ .
9.1, Dupﬁ.ca.ta sample analysea are recomended as a qv.ulity control
chack.
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. Southeast Environmazntal Rasearch Labcxatory L -
Athens, Ceorgla 30601 e e o

SUBJECT: - Determlratlon of Vinyl Chloride .7 DATE: Rpril 24, 1574
x : Monorer in Aquatlc nffluents el L

J'J_r':?,\ : - Y

FROM: Alfrcd D. Thruston, Jr. ' 6)(‘,') T Co
C Analytlcal chemistry Branch Yy

L
A

-

To: AArtnur W. Garrison ¢ - - R A e
C Analytical Chemistrx Branch.- f Cog DL s L

R
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A

e e it T 'mwaomrﬂrrov e, T e
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e T e s s S et TS Taaal . . Al e --| . 2T el A

.+ 7. "This technical assvstance project was undertakeh at: the L
~mera request -of. Dr..-Henry-Enos -in- his memo of Maxrch 15, 1974 on. ... ...
. it wThe AVEllabilJ-ty of an Analytical ‘4=thod foz Vinyl Chlonaa .
;'~'m1n Water." -’ e o o

3

S

o}

s
AR SR S

. SUMMARY - gy Y

R A method for preparation of quantitatlve standard
. solutions. of vinyl chloride monomer (VCM) in.carbon tetra~.‘
i chloride was developed. Two gas chromatogranhzo techn1oues .-
. to quantitatively determine VCM_in aquatic samples were - -
'tested. They are based on: 1) dlreot aqueous injection, and
' (2) carbon tetrachloride extraction. . Both methods were - - -7 | :.7
tested on effluent samples from a vinyl chloride plant.and - -
. 'shown to .ba reproducible and’quautltative at the mg/l levels. -~ .-
- They are adequate for screening at the ug/1l level,.,. The pre--... Yi..
- sence of vinyl. chlorxde was confirmed by gas chromatograohv~- o

Ll e, - _.. _weas
- -, T r-z- .

s e LEALL

Waten sanples contalning vinyl chloride should be :
p collected by completely: filling-a- glass bottle and sealed .- .
with a teflon~lined cap. Samples' should be irmediately Sl
- refrigerated and kept.cold during shipping and storage. Quan-
,titative standards should be prepared gravimetrically.. . ... 3
i pirect "aqueous ‘injection GC is the best methed for screening ..
'jsamplﬂs for mg/l levels of vinyl chloride. Extraction methods "=
should be used to analyze samples containing pug/l arounts of - ...
. vinyl chloride. - Gas chromatography-mass spectrometry is’ ,5;,: o
f;f: valuable for confirmation of the presence of vinyl chlorlde. e LT -
e Headspace gas samnllng 13 suggested as-an: alternate sc*eeﬂl D
_.,_~.method . L R .

. V1nyl chloride - lecture bottle size (Matheson or TR
w= e regaivalent) i . ozl pwmTT ot i Cato e IR AT

s et

2. Carbon tetrac’-i ri "e- (\"CCl;;) ‘—‘GC grzde

3. 2 ml and 25 ml serum v;als with teflon—coated ruoner T' S
M Septa _ . ' e B n . . . ..

m Form 13204 (&-. a.m o
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P 'A PR
- L -
L-M‘- —\Lu.-.r ,.“k‘n Ry

4. . lo a.nd 100 ul syrlnges . o ' -..“ . ‘....'J."' .

5. lnlgas a,{r:.nge. IS

6. Gas chro“atograpn w;—& flhmﬂ icnization detector, tem@éra~‘
ture’ prec-ramn...d column oven, anéd a cne nillivol: recordex.

Analvtich.}. Parc_raters R SR "'..";"'.‘

'1/8" oD x §' long SS or glass
L £illsd with 10% FFaP 0‘1. 80/1a0.

“*. Column & Packing -
'_:,chrc:::osorn W-A“I

oA

| Isothermal at §0° C. tntil veM . °
‘.. elutas (50 seconds), then raiss |
'te'ar.*nrature to 160" C. at 30“/ R

o..

Detector Tenperature —" i

'51 O o -." Wt

' Helium Flow Rata -

Ligeraa \,__.-

' Chart Spe.ec'{ =

.

.,x,.....~-‘:

Sam:lé Presarvation

" Store wa.te... samlesin tha refrigeratcr in glass bo...tles . :
N w:.th teflon-lined screw tops.. Particulate matter should be = -’ +L
" allowed to settle.  For convenient replicate sampling, several. ;=
© 2 ml septunm. vials can be f:.].led with samples and capned ae_ore -
‘ana.lys:.s.--.= S ; AR . i )

K P::.pet 25. O ml cc14 in a 25 ml serum via..., cap, and accurately -
weich +to 0.1 mg.-.-Attach_a two-foct length of tygon tubing to the
e cut—off valve~un the vinyl chloride lecturs bottle and place the

--., '.. tub:.ng end in a beaker of water. ‘Adjust the lecture bottle valve’
... to give a steady flow of gas as indicated by the bubbles. D:..e"ce
- the tubing 1 inch frétm the valve with a 1 ml gas syxinge. " Flush -
‘the syringe twice and then withdraw 300 ul of VCM (approximately:
.2 mg). IXnject the VCH slowly into the CCly in the serum vial. CL
' " Care . should be taken not to pull any- CC‘.14 solution into the syrings
1 when removing the syringe from the saptum. Shake the vial vigorous-—
! IR .1y for one minutey” Rewelg‘z -the vial -and cdlgulate the. concantra.- .-
tion 'of VCM (approximataly 80 ag/xl) .  Recap the vial wizx zn
" unpierced septut or tfc.:-.q-e... to a pottle closed with a tcflon-
lined screvw cap. (The CCl, attacks the septum rubber cnce tha
* . . teflen liner is pierxced.) Dilute this stock solution to give
worh:.ng standards. Two ru. serum v:.a-.ls 'y wh:.ch holéd about 1 .8 ml..

C
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| BN .

-“-to the nech (callbrate), make good containars for tha dilutad
."standarxds. For example: allquots of 90, 45, and 23 ul (100 vl
syringe) diluted to 1.8 ml make 4, 2, and 1l ng/pl solutions
These solutions must be prapared ‘resh dally lf uhe septa a:e

pierced, : ; . _ - C e

Analivsis

" A. Direct Agueous Injection - Injact tha sample (2 Zo 2 al)
directly into tha GC. The sensztxvxty of this techniqua.

--depends on the condition of the GC. For example, on

. three different GC's, 508% full scale chart deflection- -
. (FSCD) at the most ‘sensitive attenuation correspgondsd to: - -
(1) 20 ng, (2) 4 ng, and (3) 0.3 ng of VCM. On instxu-
“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 llmit was 0 05 mq/l s i 111_. )

~ - * [EY

. lemerd e eme e --

- B. Ettract*on wltb CC14 - Carbon tetrachloride cuantltat;velv
., extracts VCM £from water. If a sample contains too littla
'”'VCM,fcr direct agueous- injection, cc14 concentratlen ) :

techniques may be used 7._,ﬁ, . - =

o Add 5, 10, or 500 mL of settled sample - dependzng én tbe
| ’concentration of VCM - toa 15 ml stoppered centrifuge - - .
.. tube. or a 500 ml separatory funnel containing 1.0 ml ul‘
cc14.-stopper, shake for; 1 minute,. allow the layers to. i
.separate, and inject 2 ul of tbe CCl4 layer *nto the Gu. P

'_ . .-A', T, Do S manty s e N
3"»’« l- 4.-.-—.._.;--.., Sl LR AR
Y-

?\ 1 et ”- R"COVEIJL at the IH/I- LEVEL" . e o >

Bl T

ST Aliquqte of 1, 2, and 3 ml of an erfluent sample contalnzng
7.1 mg/l VCM.(as measured by direct aqueous injection) were =

‘-each extracted with 1 ml CCl4. ‘The aqueous and CClj layers ... . ~
coI from each .extraction were “analyzed by GC. - As shown in Table 1, '~
“--#“"-the concentrations of VCM in' the CClg layers LndzcaLes essen— .

—— mm——
e al

tially complete recovery.,, -

:Table 1.; cc14 Reccvery at 7'1 mg/l VCM Level.

- —---.-n Pl ._g..-s.v N
;.‘ _‘- . . e MNTTS

ta

g i ?' Ratio. .' i - 'CClg. Layer-..f ot Aqnaous Laynr"‘
- Sample-cc14 T ong- VCM* - mg/l in Sample - ng Ve
‘«jg;.. L S E RRRARSE <1 . -
. e P

R Calculated by comperison of Gc peak height with thet of,;

' | | standard VCM in cc14. st §r

h . Vi
‘ . LY e ..,1‘;’: ;‘-' :"' denw = 2
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‘Qf,}' Recovergvat the ug/l leval

.

A sanple, wh;ch analyzed 3.7 mg/1 VCM by dlrect aquacus
. 1njectlon, was diluted from 1 ml to 500 ml with tap watar
(7.4 ug/l VCi). The 500 ml was extracted with l Tl CCly -
74% of the VCM was recovsrad (5.5 ug/l). )

Asnother sample that a2nalyzed 0.19 wmg/l VCM by diract
k]

c
agueors injection was diluted 1 ml o 19¢ with tap water
d

(1.9 ng/l). The 100 ml was extracted with 1 ml Cul4 and 4%
of tha VCM was recovared (l ] Lg/l). .

N Analyals of Industrlal Erﬁluent Samnlés‘; o ::f o mzliifu_

'3 . - . : ' ..
= . : Four aqueous samplas from thxee stations at =2 plastlca .
(o L manuraﬁtu:ing plant wera ana.yze& by both uechnlcuss- C
ﬁ;“ ;l_f;f] 0468 -H‘:‘ . clarifier scum removal system disciaxgﬁ

] I ‘0465 and 0472 - grimary clarifie:'dis'harge (*wo d;ffexant

: ) ays)

4

 0463 -‘: "'Ci' plant storm sewer ﬁ'_ f;.“ ‘fr_g“f Lo

;e B om A
i

&g

Results are shown in Table 2. f{}

Table 2.: VCM in Aqueous Industrial Effluent Samples.v_:.”'

s..--—- - RALITT . e Ty AT T

- w ¥ e 5- IR : - .'~ o= ,,--"-—- s R L

birect Sampla Extraction with CC14 '
' “'Injection — RAEIG .

oomg/L Sample cc14 mg/l

EAAY

ROy 6.8

" .
VH =
st 3 1

1o,
0

st q—'l_- S5

*Sampla was high 1n paxticulate matter.
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. Alt rnative Analviical Technicgues for VCH

' A. Other Columns for Diract Rgueous Injection - Columns
‘ 1/8" ID x 2' long packed with Chromasorb 102 or 178" .
4 ID x 8' long packed with 0.4% Carbowax 1509 on
Carbopack A have also been shown to give good ra
for VCil by Don Brown of the Chemical Service Bra
Survaillanca and Anzlysisz Division, Regien IV, EDJ,

T de o
PN ]
\.‘

3u
ne

B. He2adspaca Screening - This technigue (also developsd by
 Don Brown) is a sensitive and fast screening procsdure,
and is semi-quantitative if standardized. Fill a 2 ml
L serum vial to half capacity with the aqueous sample,
.. ' cap, and place in a 409 C oven or water bath.. The VCH
-, - - will eqguilibrate between the liquid and headspace gas.
' Withdzraw 500 pl of the headspaca gas with a 1 nl gas ,
syringe and inject inrto the GC. After about 10 injec- - -

.. . tions at 60° C, raise the column temperature ud 1609 ,_;;iiﬁf.:_
R tc remove water vapor from the colunn PRSI O
Confirﬂacion by Gaa Cn*ozetcgr=nhv - Aass Sa=ctrcretry RS

I T

N The presence cf vinyl chloride is indicated by thren I
prominent ions in the mass spectrum: the vinyl ion at m/e 27, . ..
. the molecular ion at m/e 62,and the chlorxine isotop= molscular e

--1on at m/e 64. The ion abundance at m/e 62 and m/e 64 must ba | .. -
app“cximately 3:1, corresucnding to the natural abundg.ce cf LA e
© £he chlorine isotcpes.': ,;, ie .un e .

'._,- an .‘\ .

7'“? The presence of 0.2 mg/l veM in sample 0463 vas eaSLly Cen T T
i conzirmed on a Finnigan 1015 GC/MS System. Good spectra o

;+ were obtained using either a 2 ul direct. agueous injection or s
-2 ul of CCls extract. To test the sensitivity of GC/MS to vCd,. "™
" the CCl4 extract of this sample was diluted to successively . .0 - -.
lower concentrations and analyzed. Acceptable spectra were ,P.::}-J
_3 obtained with 0.14 ng of VCM injected into the GC —*this ‘would . :




[

2,
3.
4.

6.'

7.
" 8,
9.

10.

12,
13.
14-

16,

EPA QUESTIONS FOR SPI (SOCIETY OF PILASTICS INDUSTRY)

liac of top 34-1090 PYC preduces by sales woluana

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

amounts of unreacted monomer in above products

list of PVC compounding plants by name, location, # employees,
polymer used, products line, quantities produced

ligt 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 arza and detection
nmethod utilized

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

lavels of VCM in water effluents

‘decomposition products from various incineration conditions for PVC

and quantities of PVC involved

anouvnts of VC leaching out of landfills and total amount PVC buried
to date : .

éo:ici:y og PVC resin and products
eﬁidem;ology studies of workers
populﬁtion‘wi:hin square mile of plants
substitutes for VC and BVC -

A

Future PVC markets vt

New products
New 'workers)for old products

" Additives used in PVC pradu;ts
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oy 3. WP Memaer 19 ¢ SUPPLY ’

PRODUCER . - ‘ " CAPACITY*

i - Alr Products, Calvert City, Ky " 150
: L’y l:.y"\fynll‘l‘.nrgcgha:hson ‘ Air Products, Pensacola, Fla. ——
.‘ng Company, Inc, B Americau Chem., Long Beach, Calif .........convvnrerenee.. 158
New York, N. Y. 10007 ' L Bordcn, 1liopelis, I, 140
dress Reporter. New York ’ , Borded, Leominster, .."ass ...... 180
of Pubhshing Company, Inc. Conece, Aperdeen, Miss. ‘ 288
. . " Comoece, Oklahoma City, Okla 240
=%, - Diamend Shamrock, Deer Park, Tex .....c.ceecirrineenesn 270
Th, R NEWTWIRS Diamond Shamreek, Delaware City, Del ............... w100,
o \ _ Ethyl, Baton Rouge, La . 180
* \ , Firestone, Perryville, Md v 230
: .. Firestone, Pottstown, Pa M 270
- : General Tire, Ashtabula, Ohis 11
tSK ’ . General Tire, Pit. Pleasant, W. Va. ....... cresmsarmssanznaseass 30 .
N - Goedrich, Aven Lake, Ohle . 140 :
] 1 .. Geedrich, Heory, T : e 140 B ;
:al Company\ and Sartomer Ingustries, . Goodrich, Long Beach, Calif e 140 N
nufacture and\market specialtyjacrylate - . Goedrich, Louisville, Ky 140 v
1pany will be Based a1 Manchester and Geedrich, Pedricktewn, N.J. 1m0 .
ed terntories.” - Gosdyear, Niagra Falls, N.Y. 100 1
- day ammonia pJant has beep put into Goodyear, Plaquemine, La 100
e seennd such M\W  Kellogg-designed Great American Chem., Fitchburg, Mass ......ccovesvueercdld . i
the USSR Techma ¢ compa- Heosker, Burlingten, N.J. 199 .
auses 1n the Soviet Union, confracted for - gﬂlﬂ- uum l::. P ;:
. eyser-Century, Saugus, . eeeraiened
parsticn, through its funt venture com- | ° — Moasanto, Springfield, Mass : 70 '
. } National Starch, Meredosia, Il -l "
148 aitred to supply Thy Pedples Repub- . : q
v used to purily ethytend £ag by selective g“.:'n:“.m‘g;::l:l W - ::: L
] ] . .
Pantasete, Pt. Pleasant, W. Va. _— N ’ ?
CdF Chimie has started ¥p a new plant Roblstech, Painesville, Ohle peeerns250 .
netne tons 8 yeat of “Notjolene' SP hy- Stauffer, Delaware City, Del ; 178 v
“f Carne up to sominsl Fapacity quick-. . Tennecs, Burlingten, N.J. " 165 A
* steam trackher Bt l'u:’n . . Tenneco, Flemington, N.J. _ 7' . ;
s BASKF AG of LudwigiNately is building _ - Union Carbide, 8. Charleston, W. Va. ......ccoouseecrresse 160 ° 1
aropenly) giyeed wn‘]h own technolo- Unioa Carbide, Texas City, Tex 20
act, which is due on stivem ip L1978, will , Unireyal, Painesville, Okie 140 -
ek - Total ; .

5,415
& Kabbwr Company has wald N3 40 per. . ' o - . .-
Al ipte of Monted:ivin Montef] ‘

tef the 4a ol Do ® 200ty (rom 5 u'r::n't T e ot ponads sameaily o poiyvinyl ehloride and cepelymers.
Capacities vary with preduet mix, Appreximately 6 percent of total

nameplste eapacity is deveted to homopalymer suspomsion resing, »
g 'r'-“'-'f L] '&' “urg deal, Shlvap proxisgialy 11 percent is daveted to copelymers, and ...mn-.:i, l’;
AL I -'0 *#t S ol ity high\den. percent In deveied te emuision precess (dispersien) resims. Certaln-Tood
R ‘J:-' L] .ﬂ.o move follows & plans te bave 2 grasy rests faciiity in Lake Charles; La., with » eapacity
im0 Meteiigy Incorporated\on of 300 million peunds annually, in operatien by the faurth quarter of this
N N S year. Outptit will be 108 pervent capiive. Georgin Pacific Mans ts came
S er areaees (%0 ,.Hm‘. "v OAMi!y poly- . smstrenm late this yoar with a 220-milllea-ponnd facility st Plaquemine,
v 18 114 e J80 W% 7 870 moes con- La., ment of the sutput of which will be fer captive use. Robintech, |2 co
r S:7¢ts andd in the " operation with Shinetsn of Japas, is heping te bave 2 220-millen-peund
! unlt eperating by the fearth quarter, mest of the entput of which will be
s P Rater ddamwyy py il ex. captive {or the twe swsers. Tennete i3 completing 2 new 300-millleg-
Al L PRt eR g ety stagt in pound plamt in Passadens, Tex., slse oxp 4 1s he emmatr by the
B R R O AL AT R LT ST Y ware. : ) fourth quarter. Barden swns all the sutput af Monsante's Springfield,
TN R L I BT WY brevent Mass., plant, and Becden lo plasning to add 200 milliea poands of sew
BT HTRIVREE YRS PRree YA Contin- . capacity o its Illispeils, I, facility by the end of the yaay, Diamond

co e Continned »a Page 18
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var bedles end Yoo Ve Bapasg, M'.".Vorking on the problem since
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CHEMICAL ~ T LT Tt = f
PROFILE .-.-.....;...Pvc o “ 9 4 f

[ r
- j H A . Contisned irem Page ¢ e . :
m-mtuphwuunmumbmrm.hx ﬂmum-mu- & :
rO n Ce poands daring the feurth ausrter. Gesdyeur will expasd its Plagueming,
L.a., plant by 100 millies pounds duriug the third quarter of this year. *
Staufter hepes to 34d 10 million peands of dispersion resin capacity by
w1975, and aasther 5% millies peunds of the same by mid-1976. Fire-

pxeuTve ormcs ' stour 3273 It is planaing & “significant expansion” of its dispersion co- 2
419 L & ST. ' pacity by wid-1973, Afr preducss is sald (o have & 200-300 million rsud ]
e A capacity sxpansion plassod “oa the beoks™ far Its Calvert City, Ky., | :
75 ::‘;:A::mm plant, but »e consiruction has begun. Total new capacity by the end of . :
. OFFICES (N ALL 1974 should be sbeut 1.5 biltion peunds, increasing aamepiate capacity 3
PRINCIPAL CITIER, fos the Indusiry te sheut 4.9 billien pounds ansually. . B r
SAciPAL CooTI DEMAND - ' ;
1973:4.732 billion pounds; 1974: 4. 9 billion pounds; 1978: 6.3 bil- -
- lion pounds. ] 3 ‘
GROWTH e ' -~
h

" Historical (1963-1972): 14 pcrcent a year; lﬁl. 9 pereent Fu- '
tare: 2-5 percent a year through 1978, . I

i I TR

PRICE S o ‘
Historical (1963-1973): High homopolymer suspension cesin, 1

Bulk, ft. alid., 18 cents a pound; low, same basis, 10 cenws a
pound, Currest: homopolymer suspension, same basis, 17-20
cents a pound. Projected: homopolymer suspension, same
bazis, 24-28 cents & pound by year-end. oo
B . . I T, . 3

A S

toem

tvets and Aromatics
wadyn, NY. VIZ37,(2VD)

USES - 2 . S o
/ Pipe, conduit, and fittings, 27 percent; Nooring, 10 percent;
; siding and other construction, § percent; wire and cabls, 9 per- =

cent; furniture, § percent; auto and transportation, 5 percent;
film and shest, 4 percent: textile, paper, and adhesives, 5 per-
cent; sound records, 3 pemnt export, 5 porcent miscellane-

| i i : on ous, 20 percent.
CARAMEL COLORING - o
STRENGTH . : .

* P Vet L pwanils, Kenticky

. Cheapest material for most uses, ottcn vnth no ndoquau sub-

stitute, Increasing prices bave substantially improved profita-

bly with virtually no erosion of relative cost-eflectiveness. Con- )
struction end-uses should continue to grow rapidly and become A 1
increasingly dominant (pipe and fittings). Siding is considered a
potentially rich market. Coated floorings, wire and cnbh and : 1
auto use expacted to grow mongly ,

WEAKNESS e :
Toxicity ix a serious thrut. perhaps a pmmptive market. .
condition currently as monomer and polymer producers sus- . .
pend capital investment pending research and regulatory devel- s
opments. Some end-use markets, particulariy packaging, have - b
especial lability. :
Otherwise, thers is insufficient feedstock (monomer and pre- f i
cursers) to feed current PVC capacity, and a lack of new and an-
nounced feedstock capacity to support expanding PVC facilities. o

OUTLOOK .
Markets for PVC, especially in rigid and construction applica-

tions, continue to cxpand, while meny minor end-uses wiil be
shaked-out (especially disposable products). The effect of gov-,
ernment toxicity investigations could cause production disrup-
: tions, and heavy expenses, if substantial engineering and work-
f,% practice clnuges are demanded. Inadequate focdstock supply.
\gml, projec ly, is expected to cripple growth in strong. -

snd to inhibit the development of pmmnsn*mﬂh-

. e,y a0

)
—_y g )
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COATING & PLASTIC MATERIALS -.

tion thay might be accorded protgetion
patent laws, but whichfitems
an. important part to
gical and scientific

The Occupationa) Safety and Health
ances Administration’s proposed permanent
standard for levels of vinyl chloride
gas in work environments, and its as-
socjated medical and supervisory pro-
¢edures, has made the issue of VC tox-
icity the first concern of the PVC in-
dustry, according to some sources in
that industry. The proposal, and its po-
tential impact if formally adopted,
has, these sources say, superceded
feedstack shortages as the most worri-
some challenge faced by the industry.
OSHA's action reflects only one aspect
manufacturing of the current government inquiry into the
tentable at one health threat posed by VC, other research
r patentable be- | i being conducted by FDA and EPA. but
commarcial use the proposed standard represents the first
significant move toward regulation of the
chemical intermediate and' has thersby
magnified and focused the toxicity issue.
e Although tha proposad regulations apply
to “any area or operation in which vinyl
chloride is manufactured, reacted, re-
leassd, repackaged. stored. or used," it ia
in ‘polymerization {acilities where environ.
emical producer pf West Germany, has mental levels of the gas are highest and
g oil shortage Wwhere the impact of the standard would be

cnmpany were
m 1449 {or the p
Warshaw in the
ue crystals.

the state could not
tection” to process

P MOBopOlY Pro~

cause they had besn
for one year,

Toxicity Debate Escalates;
PVC Men See OSHA Threat

greatest. But PVC is slso the heart of VC
use, consuming virtually all that is pre-
duced and in turn supplying one of the
broadest, strongest, and most economical
end-use markets in the entire plastics in-
dustry. Thus the impact there will be felt
with virtually equal force both up and
downstream. .

The key sentence in the proposed rules
is this: “The proposed standard for em-

ployes exposure is set at no detectable

level, as determined by a sampling and an-
alytical method capabdle of detecting vinyl
chloride at concentrations of 1 ppm with an
accurscy of 1ppm plus 50 percent.” This sus
percedes a level of 500 ppm, in effect up
until April of this year when an emergency
:mnn standard of 50 ppm was put into

The Saciety of the Plastics Industry
promptly responded by calling the standard
"excetzively and unrealistically restrie-
tive." In & statement issued within hours of
the proposal, on May 10, SPI said that edop-
tion of the standard “would make it virtual.
ly impossible for plants to operate.™

Spokestmen for a number of PVC producers -

backed-up SPYI's assessment,

One sald “nobody can opersts at that _

Continued on P- . -.
] -

|;l 3 A Ed

o e Wl Metals Facilities

Amé \
ms';l.o;c‘a Company ts to proceed with

plans for a 18%000 - ton electrolytie
zine facility to be™sited in' Kentueky.
sid- The project, involving™investment of
due  ghout $150 million, has bdg compli-

The Gerfnan company is also
enne boosyng its investments in the
to stufls the value of the DM,
caused 0ss of earnings from ove
participaffion. :

Thesgfchanges have reportedly made
sviancf of US pharmacologists more
to Schering, and this, with the hi;

straints placed on new power twg-
struetion due to the government'’s al

pollution regulations, as well as by the
US duty on zine concentrates. g

The plant requires a deperdable, epift
petitive source of power befure it pin be
sited. Also, it would depend on ingplirts for
a little mors than 50 percent oLis raw ma-

Centinved on Page 43

OSetstheDate
" Feedstock Hearing. |

r pound of contained zpit would be sus-

nded by a bill now jd"Congress. .

A company spoj#iman says new domes-
capacity is gffgently needed and estl-

o ' ni--r\a\ Energy Office will ho mutes the U, s lost 50 percent of its zine
- f -h:r % and 29 in Washing- Lontinued on Page 24
e . alineation of petroleum '

Smelting & Refining

teh o ated by the energy shortage Ind con-

terial requirements. A US dys¥ of 0.67 cents |

Boin:, i | s
BECHTEL OFFICIAL: Robent K, Go whe
has bean alected a vice nt ¢

chiel, inc. He will continue as manager o,
Bechiel's Refinery & Chemical Division.

- ' synthetie natui-:k‘s.s | xasg_ulfHalts.PrOIect AtKidd Creek.

T T
EU ._':mhum“ on May <

wa U1 PR il““ﬂn.aull"ia. Tavaeaulf Tum han nhete. dta.
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’ TOXiCity Debate Continued from Pa,; 5

“lavel,” anoiher said, "thc disruptions
would be enormous,’’ others said

“we'd have to design new plants,” “it
would shut us down,’™*you could close
the industry down because nobody
could operate,” “the economie impact
would be enormous,” and “no expo-
sure would mean no industry.’ Some
others were more reserved. "I don't
say it can't be done,” one informed
source at a large producer said, “but it
would be very difficult and expensive.
We're quite concerned, but it's plﬂ of
the cost of doing business.”

Gouodrich, the major producer of PVC in
mo world, said in a formal statement that
““the ‘no detectable level' clause is imprae-
tical and not justified,” but added that “it’
intefids to continue to operate its plants and’
meet any reasonable standard." Many pro-
ducers expressed confidence that the final
standard adopted would be above that pro-
posed. Maurice Johnson, M.D., chicl medi-
cal officer st Goodrich, said 1ast week that
Goodrich is currently opersting with a
work-place environmental lavel of about 15
ppm at most of its plants,

However, other smaller manufscturers
¢laim they have spent “hundreds of thou-
sands of dollars™ just to get beneath the 50
ppm emergency standard, and added that

25-30 ppm would be as low as they could go
in the near future. Summing up the indus-
try concern, one in{formed source said “‘the
question now is ‘How do you stay alive?’
T:I.-lunnnmmmuMmeceﬂu-
L™

“T00 HICH"

Sidney Wolff, M.D., Directer of ilealih
Rezearch Group which has been instrumen-
tal in pushing government recogmtion of
VC toxicity, has compiained that the pro-
posed standard is “too high.™ Hie argues
that while it "“goes in the nght direction™
and that the non-detectable performanee
level is proper, the wording of the propasal
in effect cstablishes o threshhold level of 1
ppm. He.adds that there is “no evidence
that any carcinogen is sale at any level ™
OSHA. he believes, should insist that non.
detectable means on instrumaents of any
sensitivity, available now or available in
the future. This he says was the intent of
NIOSH's recommendations, as well a3
those of OSHA's own Carcinogen Advisory
Committee when It suggestad & level of no
exposure in January with regard to 14 other
suspect-carcinogens that it was convened to
study.

Bert Cottine, a stall legal nmlau at
HRG, says that i Y always pl
it will be put out of businexs when faced
with safety regulations. He suggests that
they provide evidence to back-up their
claim, that the emphasis be on techaical
fensibility rather than just economic feasi-
bility, and thut each company case be hy-
ndled individually, with individual evidenti-
ary hearings on hardship, and individual
rulings on performance and deadline des
ferrments.

Thke Organization of Plastic Processors,
a Washington group representing plasties
- tabriestors and end-users, had no immedi-
ate comment on the OSHA proposal but act-
ing director Michael Lang said that the ex-
ecutive committes had been convensd to
study the developmant and ¢stublizsh formul
policy towsrd it. A source close to the
group, however, said the OSHA move “is
not going to be helpful. It is gowng to disrupt
supplies even further,” Then he yielded to
the fact: “"There is certainly a health prob-
lem.”

to $3.10 per pound. Bentidine or
hy 40c. to $4.50 par pound,

Myphthol reds weot up 90¢-$1.40
rangy of $4.90-46.50. And quinacridoghe red
incredged by $1.00 to $17.00 per poug

Terkps and conditions of sale
chanyel,

ANTIMONY OXIDE - Harshawf Chami-
cal increlsed prices on antimony gkide last
week, efffctive May 17, but not tofthe level

set by other manufacturers egfrlier this
month. 5t

pund to $1.44 per
and NL Ind@atries had earlier r ised prlm
byAJG'ﬁe to §1.61 per pound,

i

COMPARA
11094
Last «  Prev.
Woakh  Waeek
11.78 11878

price st _ita new.

from MATHE'S New “C
if you haven't tried it.
MATHE DIVISION of the
160 Keonedy Ov., Lagi, M. J. :

ize- it. We dem't
want & repeat of 1970. 740 when
pumber of customers
rapidly rising prices.

CADMIUM PIGMEQT]
18, Hercules increasedibely
mium and ** llcrudiu .

Lan ——y d o
(v T i

ik e nd Cadjpium ellow concen-

$2.58 per puul adfhiu

trates rose by 53¢. w 04 e pound. Cad-
; s increased

mntn LE:\D"- o h s
litharge and red fead prices las} week,
fective May 13, 4y $1.50-52.00 Standard
litharge is now g A A

lead is now prfted at $25.50 and
lead is now priffed at 529.00 ¢wit. |

for truekload gLantities.

DIOXIDE ~- Effec
iferensed the price of and
o and rutile tltsnium Ylexide

t efiective Juna 1 their prices for H-DPE
| g0 up. Monsanto will inerease prices by
Je. per pound; blow molding, injection
molding, and extrusion grades will be
priced at 22¢. per pound. Dow will also
raise prices by ¢.: and hath hinw maldiae
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