January 23, 1991

DRAFT DO NOT CITE OR QUOTE

REVIEW AND COMPARISON OF DETERMINING ACCEPTABLE
AMBIENT AIR CONCENTRATIONS FOR VINYL CHLORIDE
BASED ON CARCINOGENICITY IN TWO EPA REPORTS

There are two recent EPA documents in which estimates were
derived for gl* values for vinyl chloride. In the first document
(Health Effects Assessment for Vinyl Chloride, EPA, 1984, Office
of Health and Environmental Assessment, EPA/540/1-86-036) the
animal gl* was given as 4.23x10°° (mg/kg/day) and the human gl=*
was given as 2.5x107%(mg/kg/day)”! (see Appendix 1 for
determination of animal gl* value using GLOBAL86). Inhalation
studies in rats were used and total tumors were used as the
toxicological end point. This ql* value can be converted to
units of ppm~! or (ug/m3®)~! as follows by employing the same
conversion factors used by EPA in converting animal exposures in
ppm to human equivalent exposures in mg/kg/day:
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[(1/(70-kg human/.35 kg rat))1/3] * 2.5%1072 = 4.27x10"3
(mg/kg/day) ~*
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4.27x1073/.35 kg rat = 1.22x10"2 (mg/day) "1
3. Adlustmer . preactnllng rates of rats

2.72x107° (mg/m®)~1 or:

.233 m3/d * 1.22x%10"2
2.72x107° (ug/m3)"'1 or

2.56x10° (ug/m3*ppm)*2.72x10~¢ (ug/m3)-! =

6.96x10"3 ppln"'l (EPA84 calculation was 6.80x10~3 ppm"l)

4. It was assumed that all the vinyl chloride inhaled was
absorbed into systemic circulation. This is a
conservative estimate.

In a more recent update -(Health and Environmental Effects
Profile for Chloroethene, EPA, 1985, Environmental Criteria and
Assessment Office ECAO-Cinn~P155) the rat ql* was determined to
be 5.04x10°2 (mg/kg/day) (see Appendix 2 for determination of the
rat ql* value using GLOBAL86) and the human gl* was determined to
be 2.95x1071 (mg/kg/day) ~1. Animal studies from the same
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investigator were used as in the EPA 1984 report; instead of
using total tumor incidence, however, angiosarcomas of the liver
were used as the only toxicological end point. Corrections to
the dose were made since the observation period was extended
after exposure stopped and an assumption was made that only 50%
of the inhaled vinyl chloride was being absorbed. By using the
same conversion factors above and correcting for % uptake the
following inhalation gql* was determined.

L,
L. D) = )¢ . = 1CEe areéa pe =27 NUNAanns argc ALCE
. - N / - .- - . - . = - . . e m— : — . - - . . o, P . . . - - - . .
-

[(1/(70/.35))1/31%2,95%10"! (mg/kg/d)~! = 5.05x10"2? (mg/kg/d)"1
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[5.05%10"% (mg/kg/d)~1/.35kg)*.223 m3/d = 3.22x%x10"2 (mg/m3)-1
or 3.22x107° (ug/m3)"'1

3. In this assessment EPA assumed that only 50% of the
vinyl chloride was absorbed through the lungs. To correct
for this the gl* value has to be multiplied by .5.

(.5)%3.22x107° (ug/m?)~! = 1.61x1075 (ug/m3)-1

or 4.12x10"% ppm~!

The state of Mississippi is recommending a gl* value of 4.2x10°
(ug/m?)~1. This value is derived from the more recent EPA report
just described from the gql* value of 2.95x10"% (mg/kg/d)~1. This
number is 2.6-fold greater than the number calculated above (1.61
x0"%). Mississippi derived their number as follows.

[2.95x1071 (mg/kg/d) " 11*(.5)*(20 m3/d)*(10-3mg/ug)/70 kg =
4.21x107° (ug/m3)~1 .

This calculation is incorrect, since the same conversion factors
used by EPA to convert experimental levels (ppm) to human
exposure equivalents (mg/kg/day) were not used by the state of
Mississippi to back-calculate from (mg/kg/day) to ppm or ug/m°.
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Figure 1 illustrates the relationship between liver angiosarcoma
and vinyl chloride exposure in rats. No dose-response
relationship is obvious. Furthermore, EPA did not use all the
data in determining the ql* value. It only selected data points

0, .172, .344 and .86 mg/kg/day. There was no rationale provided
why other data points were omitted. In addition, the data points
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are not even taken from the same experiment. For example, data
points .344 and .86 were from Maltoni et al. experiment BT15 and
data point 1.719 was taken from Maltoni et al. experiment BT1.
Therefore, the manner in which the gl* value was calculated is
scientifically incorrect and meaningless.

In the 1985 report the length of the experiment was reported to
be up to 1029 days, whereas the exposure period to vinyl chloride
was for 365 days. In the transformation of experimental doses to
human equivalent doses an adjustment factor of 365/1029 was used.
From a biological sense this dose-averaging approach may not be
appropriate. The actual time to tumor data needs to be obtained
in order to make the appropriate adjustments to dose.

The first gl* value established by EPA in 1984 was based on total
tumors rather than liver angiosarcomas. Although in some
instances total tumors may not provide the most sensitive
assessment of cancer risk, the data as shown in figure 2 do show
a linear dose response relationship up to 239.1 mg/kg/day.
Therefore, these data provide a much better data base to
determine a human gl* value, than the data base given in the EPA
1985 report.
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EPA's Office of Health and Environmental Assessment often has
contractors provide health profiles and reports on various
chemicals. These documents are used primarily as guidance to
provide available information on the toxicity of various
environmental agents and to provide the agency scientists and
regulators with initial data to determine what chemicals
potentially should take greater priority in being regulated.
Although these documents have undergone some peer review within
EPA they have not undergone the extensive scientific peer review
that is usually necessary to support program office regulations.
The more recent 1985 EPA report entitled "Health and
Environmental Effects Profile for Chloroethene," which is being
used by the State of Mississippi, is a first draft report and has
the disclaimer that it is "for review purposes only and does not
constitute Agency policy." Discussions with EPA scientists in
the Cancer Assessment Group revealed that they are aware of the
deficiencies in the approach taken in the 1985 EPA report for
calculating a gl* value for vinyl chloride and that additional
evaluations of the data base are necessary to derive a more
scientifically sound quantitative risk assessment.

Discussion

The state of Hississiqpi elected to use a unit risk factor of
2.95x10"1 (mg/kg/day) - taken from an EPA report "Health and
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Environmental Effects Profile for Chloroethene" September 1985.
From this value they converted the units to obtain a gql* value of
4.21x10-5 ug/m>. This value is not appropriate to use to set
acceptable ambient exposure levels to vinyl chloride for the
following reasons:

1. The conversion from mg/kg/day to ug/m® was done incorrectly
(see above). The correct conversion would reduce the unit
risk by a factor of 2.6.

2. The calculation was performed using a gl* value that EPA has
not endorsed. This is stated in the disclaimer in the 1985
document.

3. The data used in calculating the gl* value in the 1985 EPA
report are not of sufficient quality to determine a gi*
value. |

a. There 1is no dose-response relationship.

b. Results from different experiments were pooled in
order to get a dose response relationship without any
scientific rationale provided.

C. Only certain data points were selected for
determining the unit risk without any scientific
rationale provided.

d. Two of the data points available in the original
Maltoni et al. paper were not included in the 1985 EPA
report. No sclentific rationale was provided.

4. Vinyl chloride is known to require metabolic activation to

| the proximate carcinogen. These pharmacokinetic
considerations were not incorporated into the dose-response
data used in determining the unit risk determination in the
1985 EPA report.

5. Many other studies are available than Maltoni et al. to
estimate the carcinogenic risk of vinyl chloride. These
other studies should be assessed, and
pharmacokinetic/biologically based models should be
considered to estimate more accurately the human
carcinogenic risk of exposure to vinyl chloride gas.

conclusions

The use of the unit risk presented in the 1985 EPA report
entitled "Health and Environmental Effects Profile for
Chloroethene" to establish acceptable ambient levels of vinyl
chloride in the air is not scientifically justifiable because of
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the misuse of the data, lack of critical peer review of the

methods employed in the report, and insufficient use of critical

data pertinent in considering the carcinogenic risk of vinyl
chloride.

Until a more scientifically sound risk assessment is performed
the former gl* value of 2.72x10"° (11¢;.1/1n3)""1 from the 1984 EPA
report entitled "Health Effects Assessment for Vinyl Chloride"
should be used to estimate cancer risk for vinyl chloride in the
air. Although there are also deficiencies in the data on which
this gl* value is based, a solid dose-response relationship for
total tumors (figure 2) was used to estimate risk.
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APPENDIX 1

GLOBAL 86 (MAY 1986)
BY RICHARD B. HOWE AND CYNTHIA VAN LANDINGHAM

CLEMENT ASSOCIATES, INC
1201 GAINES STREET
RUSTON, LA 71270
(318) 255-4800

vinyl chloride: data taken from EPA 1984 report
(total tumors)

POLYNOMIAL DEGREE SELECTED BY PROGRAM, (POLY-DEGREE=0)
CHI-SQUARE TEST USED IN SELECTION

#RESPONSES FRESPONSES
GROUP DOSE OBSERVED/#ANIMALS PREDICTED
1 . 000000 6/ 58 9.81
2 4.90000 10/ 59 10.69
3 23.9000 16/ 59 13.35
4 47.8000 22/ 59 16.50
5 239.100 32/ 59 34.98

CHI-SQUARE GOODNESS OF FIT STATISTIC IS 5.6876

P-VALUE FOR THE CHI-SQ TEST WITH 3 DEGREES
OF FREEDOM IS .1278379359

FORM OF PROBABILITY FUNCTION:
P(DOSE) = 1 - exp( -Q0 - Q1 *# D - Q2 * D~2 )

MAXIMUM LIKELIHOOD ESTIMATES OF DOSE COEFFICIENTS

Q( 0) = .185324445807
Q( 1) = 2.983355597998E-03
Q( 2) = .000000000000

MAXIMUM VALUE OF THE LOG-LIKELIHOOD IS -163.144925015

CALCULATIONS ARE BASED UPON EXTRA RISK

GLOBAL 86 UPPER CONFIDENCE LIMITS ON RISK FOR FIXED DOSE
Rhhhhhhhdhdhhdddddedededddedddddd i ki dddddhdddddddddhddkddddddd

UPPER BOUND CONFIDENCE COEFFICIENTS FOR

DOSE MLE RISK ON RISK LIMIT SIZE CONFIDENCE LIMIT
1.0000 2.97891E-03 4.22255E-03 95.0% Q( 0) = .15535
Q( 1) = 4.23149E-03
Q( 2) = .00000

NORMAL COMPLETION!
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APPENDIX 2

GLOBAL 86 (MAY 1986)
BY RICHARD B. HOWE AND CYNTHIA VAN LANDINGHAM

CLEMENT ASSOCIATES, INC
1201 GAINES STREET
RUSTON, LA 71270

(318) 255-4800

vinyl chloride: data taken from EPA 1985 report
| (liver angiosarcomas)

POLYNOMIAL DEGREE SELECTED BY PROGRAM, (POLY-DEGREE=0)
CHI-SQUARE TEST USED IN SELECTION

FRESPONSES #FRESPONSES
GROUP DOSE OBSERVED/#ANIMALS PREDICTED
1 . 000000 0/363 . 00
2 . 344000 1/119 1.17
3 .860000 5/120 2.92
4 1.71900 l/ 60 2.89

CHI-SQUARE GOODNESS OF FIT STATISTIC IS 2.8312

P-VALUE FOR THE CHI-SQ TEST WITH 2 DEGREES
OF FREEDOM IS . 2427793524

FORM OF PROBABILITY FUNCTION:
P(DOSE) = 1 - exp( -Q0 -~ Q1 * D = Q2 * DA2 )

MAXIMUM LIKELIHOOD ESTIMATES OF DOSE COEFFICIENTS

Q( 0) = . 000000000000
Q( 1) = 2.867931930907E-02
Q( 2) = . 000000000000

MAXIMUM VALUE OF THE LOG-LIKELIHOOD IS -~33.1407703774

CALCULATIONS ARE BASED UPON EXTRA RISK

GLOBAL 86 UPPER CONFIDENCE LIMITS ON RISK FOR FIXED DOSE
- dededededededdrde R drdedrdede ok o de ok o de o ok e o ok b o o ok o ot e ok o ok o e o b o o o o o o o o ok b e S b ok

UPPER BOUND CONFIDENCE COEFFICIENTS FOR

DOSE MLE RISK ON RISK LIMIT SIZE CONFIDENCE LIMIT

1.0000 2.82720E-02 4.91334E-02 95.0% Q( 0) = .00000
Q( 1) = 5.03816E-02

Q( 2) = .00000

NORMAL COMPLETION!
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November 23, 1990

DRAFT DO NOT SITE OR QUOTE

Review and Comparison of Acceptable Ambient Alr Concentrations for Vinyl
Chloride Based on Carcinogenicity

There are two recent EPA documents in which estimates were derived for ql¥*
valuss for vinyl chloride. In the first document (Health Effects Assessment
for Vinyl Chloride, EPA, 1984, Office of Health and Environmental Assessment,
EPA/540/1-86-036) the human ql* was determined to be 2.3x107*(mg/kg/day)~?.
Inhalation studies in rats ware used and total tumors were used as the
toxicological endpoint. This ql* value can be convexted to units of ppa! or

(ug/m°)"! as follows:

1. correction for surface area between humana and rats

[(1/(70kg human/.35 kg rat))?/?) * 2.5x10"% = 4,27 x 107 (mg/kg/day)"?
2. adjustment for body weight of rat

L,27x107%/.35 kg rat = 1.22 x 10°% (mg/day)™*

3. adjustment for breathing rates of rats

233 m3/d * 1.22 x 10% = 2.72 x 107 (mg/m®)"! or

2.56 x 10° (ug/m’*ppm)*2.72 x 10°¢ (ug/m%)~! =
6.96 x 107 ppm™*

In a more recent update (Health and Envirommental Effects Profile for
Chloroethene, EPA, 1985, Envirommental Criteria and Assessment Office ECAO-

Cinn-P15%) the human ql* was determined to be 2.95 x 107! (mg/kg/day)™*. The
same animal studies were used, only instead of using total tumor incidences,
just angiosarcomas of the liver were used as the toxicological endpoint.
Also, corrections to the dose were made since the cbsarvation period was
extanded after exposure stopped and an assumption was made that only 50X of

thea inhaled vinyl chloride was being absorbed. By using the same conversion
factors above and correcting for X uptake the following inhalation ql¥* was

datermined.

1. correction for surface aresa between humans and rats

[(1/¢70/.35))%31%2,95 x 107! (mg/kg/d)™* = 5.05 x 107 (mg/kg/d)"!

VAB.0001125526




2. adjustment for body weight ﬁnd breathing rate of rats
15.05 % 10°% (mg/kg/d)"l/.35kgl*.223 mi/d = 3.22 x 10" (mg/m®)"!
or 3.22 x 107 (ug/m?)"}
3. In this assessment EPA assumed that only 50% of the vinyl chloride

was absorbad through the lungs. To correct for this the ql¥* value has't
to be multiplied by .5.

(.5)*3,22 x 107% (ug/m¥)"3

R (ug/m?) !
or 4.12 x 10" ppm™?

The state of Mississippi is recommending a ql* value of 4.2 x 10™° (ug/m®)*.
This value is derived from the more recent EFA report just described from the
gl* value of 2,95 x 107 (mg/kg/d) !, As you can ses this number is 2.6 fold
greater than the number calculated above (1.61 x 107°)., Mississippi derived
thelr number as follows. | -

1. [2.95 x 1071 (mg/kg/d)~*]*(.5)%*(20 m3/d)*(10-3mg/ug)/70 kg
- 4,21 x 107% (ug/m¥)"1

This calculation is wrong, since they did not back calculate to the original
experimental air levels of vinyl chloride.

The Toxic Substances Control Program in the California Department of Health
Services is currently recommending a unit risk of 7.14 x 10°% (mg/kg/d)?
(personal communication, Dr. John Brantner, staff toxicologist, California
Dapartment of Health Services). By using the same calculation procedure that
Mississippl used and using California‘'s assumption of 42X retention of vinyl
chloride by the lungs, this converts to a ql* of 8,57 x 10°¢ (ug/m?)"? (I was
unable to get enough data to perform the correct calculations which would
rasult in a lower ql*). The California Dspartment of Health Services
reacommands this unit risk estimate to determine acceptable vinyl chloride
levels at toxic waste sites, However, The California Air Resourcas Board is
considering promolgating a ¢l* value of 20 x 107% ppb™?! (7.81 x 107° (ug/m®)7%).
1 do not have the information to determine which animal studies were used

in this determination. However, the use of this value would result in the
lowest acceptable ambient air concantration.

The following table provides the gql¥* valueas currently used by varioua
scates in setting ambiant air concentrations considered to provide an
acceptable cancer risk of 10°¢.

State unit risk (ql») acceptable axposure
(ug/mmd) =1 ' (cancer risk of 10°9)
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KS .26 x 10°¢ 3.85 ug/m®
KS-KC b.1 .24
MA 2.6 .38
M1 2.5 ' .40
NG 2.6 ' 38
NY 2.5 40
PA-Phil 0.16 - 6,25
™ 0.10 10,
VT 5,00 .20
EPA (old) - 2.72 .37
EPA (new) | 16,1 .06
CA (toxic Substances 8.57 I .11

Control Program)

CA (proposed by Alx 78.1 01
Resources Board)

MS | 42 .02

As you can ses from this table many of the states are using EPA's old
ql* value for determining levels not to excesd a cancer riak of 10°¢,

If one uses tha new EPA ql* the acceptable levels would have to be
reduced by a factor of 6§ over the old estimates. In setting the new qlv,

howaver, the data used looks very supicious, For example, ql* was calculated
using these data points from the rat inhalation studies;

transformed dose | {ncidence (liver angiosarcoma)
corrected for averages doss No. responding/No. tested or examined
amount absorbed |

0.344 mg/kg/day 1/119
0.860 . 5/120
1.719 1/60
3.438 1/120
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Distribution

J. R. Ganc
January 7. 1991

AIR DISPERSION MODELING OF VCM EMISSIONS

An air dispersion model developed by the EPA was used to
determine the concentration of VCM emissions in the
vicinity of the Aberdeen plant for current and
hypothetical operating conditions. This model was also
used to determine the most effective ways to lower VCM

concentrations to comply with current and future air
permits.

It was shown that lowering the VCM concentration of our
slurry does not lower the fenceline concentration
linearly, because a significant percentage of the
fenceline concentration is made up of fugitive emissions
from the sphere. Although the sphere does not emit an
overwhelming weight of VCM per yvear, its closeness to the
wesat fenceline of the plant means its emissions are still
concentrated when they reach the fenceline. Lowering the

slurry concentration does lower the VCM concentrations
far from ocur plant almost linearly, however.

Because of the location of the sasphere, purchasing or
otherwise insuring land on the northwest side of the
plant is not used for residential purposes lowers our

boundary VCM concentrations significantly. Minor
alterations of the characteristicas of the stacks will
have some, but little effect on the fenceline
concentrations.

There is still some controversy upon which unit risk
factor the state will use when we apply for our newest
alr permit, and as such, a comprehensive strategy for
obtaining this permit cannot be determined at this time.

Joseph R. Ganc
Process Engineer

CcC: ¥
Aberdeen: RWS, DCS, JDO, SCH, RBN, FJG

Houston: JCL, WLM, DLC AA
Austin: DP
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*NOT ADMITTED iN D.C. | | ' —

CABLE ADOALSS "KELMAN"

. WITER'S DIRECT DIAL NUMBER

(202) 956-5641

Mr. David Hughes '

Louisiana Department of Environmental Quality
Office of Alir Quality and Radiation Protection
Enforcement ‘and Regulatory Compliiance Division

333 Laurel Street . S

Commerce Building, Room 620 -
Baton Rouge, Louisiana 70804 - | .

Re: VI Comments Concerning a Proposed Rule to Amend
the Air Quality Regulations, LAC 33:111, Chapter
51 Subchapters A, C, E, F, J, M, and V, and LAC
33:111. 6511 and 6523 (LOG NUMBER AQ12)

Dear Mr. Hughes:

Keller and Heckman is pleased to submit comments on
behalf of the Vinyl Institute (VI), a division of the Society
of the Plastics Ianlflustry, Inc. (SPI)1l/ concerning the Louisiana

1/ SPI is a 2,000 nembker not-for-profit trade organization
representation all segients of the plastics industry in the
United States. The Society's members include processors and
manufacturers of plastics and plastic products, suppliers of
raw material, precessors and converters of plastic resins and
manufacturers of-afg¢eassory equipment for the plastic industry.
Founded in 1937, -8PI is the major national trade assoclation of
the plastics industry. - o

~ Members of the Vinyl Institute include the BF Goodrich
Company, Borden Chemicals and Plastics Industries, CertainTeed
Corporation,; The Dow Chemical Company, Georgia Gulf
Corporation, Occidental Chemical corporation, PPG Industries,
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Mr. David Hughes KELLER AND HECEMAN

December 28, 1990
Page 2 -

Department of Environmental Quality's (DEQ) proposed
Comprehensive Toxic Air Pollntant.Enislion conttbl Program}
(Pwoposod Rule) .2/

As an initial matter, the VI requests that the period
- for submission of comments be extended because the VI has not
had sufficient tinme to poll its members concerning an
appropriate unit risk factor for vinyl chloride.. DEQ did not
- publish notice concerning the proposed rule until November 28,
1990, and required interested parties to submit comments no

o later than Decenber 27, 1990. §See, La. Reg. Vol. 16, No. 11

- .eoncerning

(Nov. 20, 1990). The short comment period provided by DEQ diad
not permit the VI to prepare comprehensive comments. The VI
will summit additional comments, after polling its members,

- which will recommend an appropriate unit risk factor based on
existing toxicological data and address other issues.

In the present comments, the VI will address the
proposed ambient air standard for vinyl chloride of 1.19 ug/m’.
LAC 33:III.5105 at Table 51.2. As will be discussed more fully
below, this ambient air standard is not supported by the
administrative record in this rulemaking. In fagt, unit risk
factors for vinyl chloride listed in the administrative reécord
resu}t in significantly higher ambient air standards than 1.19
ug/m°. Moreover, DEQ did not provide sufficient notice
the state's development of a unit risk factor and
- ambient air standard for vinyl chloride to allow affected
. parties to adequately comment on thase values.

DISCUSSION
A. Regqulatory Background

-~ Act 184 ruquiros the Secrot&ry:ot DEQ to prepare an
1nitill list of 100 toxic air pollutants (mxpsa pruposed.for
regulation under provisions of the Act. See, R.S.
30:2060(a)(1). Vinyl chloride appearod.an.thu.proposed list of
100 TAPs to be regulated under Act 1984. Saa, La. Reg. Vol.
15, pu 73 (Jlnnary 20, 1990). DEQrpuh&iahcd a 'Duwulopmnnt

Inc., PW’Hllinl, Shintech, Inc., and Vista Chemical. Humbors
of ‘the Vinyl Institute account for approximitely 82% of the
domestic raductian of vinyl chloride and 63% of the domestic
production of polyvinyl chloride.

2/ The Proposed Rule amends the Air Quality Regulations at LA
ADNIN. Code title 33, Part I1I, Chapt.r 51, Subchapters A, C,
E, F, J, M, and.V'and LAC 33: III.6511 and 6523 (AQ12).
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A

Mr. David Hughes KELLER AND HECEMAN

December 28, 1990
Page 3

Docunnntﬁ on March 27, 1990}'ﬂhidhuwll dhtighﬁd to provide
dctails on,tha 1n£ozlution,mndr cedures employed in
’ loping the tia w,;_h__wgbf‘ffj;m’ngJfﬁgd ;llted under

48% OF “'¥“ “1-;”7",L]ﬁf'fv*T hOWR OF
reasonablc cxpﬁctlﬂ.tU~h-1”-"' “into th iir'in.LUuisiana.
See, D.D. at 4. Then, four criteria were used to evaluate

whether the remaining substances ih&qld 'be listed. These were:
enission levels, human heaith effects, pbpulation exposure, and
porsistunub or accumilation in the ‘environment. .
4. | |

From thc rhnking: of thﬂ-thIWCJCIRBSOB of subStances,
the listrwul narrowed to the 100 of ‘gre '

concern. %The conn?qpiqh in the Dévelopment Docu - ‘
vinyl chloride and‘other a ifhg?”ihaﬂed on a rqport by
Dr. Bafbtrh Shane Qndiﬁha ﬂuuanne'j;}ﬂntr of Louisiana State
Univcrtity”nwﬁqr uuhtruct.to the DEQ. See, D.D. at 7 ang

11.3/

On November 20, 1990, DEQ provided public notice
regarding the proposed ruls which' recommends regqulations for
the control of emigpsions of the 10 TAPs, including vinyl

ide, compilaﬂ.prwviawflys ) “jfiqnt air aﬁandard of 1.19

uq/nf is proposed for v:l.nyl clﬂurdn. ., LAC 33:IIX. 5105 at
r or operator of a*gtatibn&ry"sourca.may

Table 51.2. wper or of
cause, allow, or perm. 1yl ¢

No

\loride emissions to cause

'unbiant air- cnncuntrdtimni:of*vin l'dhlhrida off the source's
property to- axcaea.this ambient alr standard. Id. at § 5105
D.2. |

3/ Louisiana anartm.nt of Envirunmnntal Quality, Otfico of
Air Quality and Nuclou' Encrgy, gvelopment Documer he

' ijtﬂ‘.. ll

:Basnln:sﬂ.ﬂnﬂn:gAE:_lﬂir(Harch 27 1990)
4/ D.D. refers to the DEQ Development Document.

-
. el

5/ B. Shane and S. Gardner, Assessment of Air Toxics Released
in Louisiana in 1987, (1989) Louisiana State University.

Hereinafter, this report will be referred to as the Shane and
Gardner Report.
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B. The Administrative Record Does Not Support DEQ's
Inhinntnli: ltnndnrd,rn:“vinalrcglnrido

1nlEh1sfru1¢aukqu1docs not
GI?Viufl chloi:d:§:¢¢ausc the

) First, 1t.;odnn afjrqprintnyto discuss thp nmethod by

J~which.DEQ+calculat¢; ambiept air standards. DEQ notes in the
 proposed rule that the agbient standards are based on unit
risk factors and a residial risk of one in ten thousand. See,

LAC 33:III.5105 at Table 51.2 (explanatory notes). No unit

risk factors are listed. 1n.tnn proposed rule, but they can be

found in the Shane and G ‘dnex” Report apnd the Deyelopment

' f;:T[;g”;;;g%maunit,ritk,f;ctnr for benzene is

h the Shine gg ¢Glrdnpr'tupn-r lﬂﬂ,thn_DaVQlopment
% 107 g qwgnq‘G , )

Dacumunt.as Y -7 T AYAne
D.D. at 34. n ;““i””~:" _u“*tk.nt 1x10° is diVidﬁﬁ by
beh:fne 8 unit riskX Pactor, the ambient air standard of 12
ug/m” results. gee, LAC 33:I1I.5105 at Table 51.2.

Fhe Sh&gn and Gardner report lists a unit rigk factor
v ug/ for vinyl. chloride. S$ee. Shane and Gardner at
unit ri'.LfJP”mj;gppoaru to jmdnrivwd from a 1984
rotegtion Agsncy (EPA) unit risk factor of
kg/dayl 8/ Zﬁj*f:?c residual risk is divided by
X, £actor ap.anbient t air ltqndard of 38.5 ug/m
) arly, the ﬂhnnn and Gundncr'unit,risk factor for
vinyl ahloridé*waa ot

used to calciylate the ambient air

standard.for*vinyl c¢hloride in the proposed rule.

evelopment Document lists a unit risk factor of

° .3

4.2x107° #9/111 for vinyl chloride (D.D. at 34.) which is
significantly greater than the Shane and Gardner value. Our
reviev of va.ttuaicc af‘viuyl chlarido indicates’ that the

6§/ Agency for Toxic Substances and Disease Control Registry,
Toxicological Profile for vinyl chloride, 1989, U.S. Public
Health Service, at 81.
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-l.volomt Docunent unit r:hk factor for viny

 § mlor.tdo is
dcrim tm m .m it visk m hlmmn oral mmr‘ 4

ok !letw :l- hased

not produoo th. anb:l.nt air standard tor: v:lnyl chlor:ldu litt.ed

in the proposed rule.

. The most romt unit risk tlntar tor vinyl loride
inhalation which the VI is awars of is 4.1x10°¢ ug/ This
unit risk factor, which appears in a 1989 EPA Ottico of Alr
Quality Planning and Standards axternal reviewv draft,8/ results
in an ambient air ltamdnrd of 24.2 .uq/n ¢

! The ambient air standard for vinyl chloride of 1.19
ug/m° is not based on any unit risk factor in the
administrative record for this rulemaking since neither the
Shane and Gardner or the Develaopment Document unit risk factors
for vinyl chloride was ussd. Purthermdre, the Development
Document unit risk factor cannot be used since it i$ based on
oral exposure. The unit risk factor necessary to. qmeraste
DEQ's ambient air standard for vinyl chloride is 8.4x%10° ug/m’.
This unit risk factor doas not appear anywhere in the
administrative record or in EPA documents concerning vinyl
chloride. Consegquently, the administrative recorad does not

support DM'a proposed ambient air standard for vinyl chloride.
C. rmum:l. noqu:l.rmnts

- DEQ Must Irovide MNotice and cam-nt
Rulemaking nroalm-:

The State of Louisiuna must conduct notice and comment
rulemaking on the issue of how DEQ derives the unit risk factor
and ambient air standard which is the -basiu for the regulation |

2/ U.S8. Envirm-ntal Prottction A ancy, Office uf Research
and Development, Office of Health and Envirommental Assessment.
Health Effects Assessnent Summary Taplos First Quarter FY89
(Jan. 1989); cited in U.s. Eﬂvircnma';;_al Protection Agency,
Office of Air Quality Plannhing and Stan ards, Cancer Risk From
outdoor m:poum to Air 'rnk:lcs (Sep. 1%9) nt 2-21.

8/ U.S. Envirommental Protection Agency, Office of Air Quality
. Planning and Standards, Cancer Risk From Outdoor Exposure to
Alr Toxics (Sep. 1989) at 2-21.
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of emissions of vinyl chloride. DEQ cannot rely on unit risk
flctnrlndlmn1agpduthtungh.lnnrrullllhing*pmuo.durolshy EPA or
L __»_wh.n&q- &lﬂtﬂ.lh.'ﬁ'*'_;}!l'ulitﬁng‘thyl
o . - 4 L, g q' m u“ risk factor
mbdeat: ajix standard. dqerived £h E%rr-'ﬁntth-unotie.
& rulenakding ".%'”“ jilished by Louisiana law
. W MMQ i_'mmu.a. :
~ m l..l. mmn Mg Us8o @mt:. mnd. ~

DEQ's establishment of a unit r:l.sk tactor and ambient
air standard for vinyl chloride is a rule as that term is
defined in the Louisiana Administrative Procedure Act. ~ Sse
R.S. 49:951(6). - Thl*lﬂt-dﬂtiHCI 'rnln* as:

[A]ln agency stutamant ’ guido or rquirennnt for
conduct or action ... which has general
applicability and the effect of implementing or
interpreting substantive law or peolicy, or
which prescribes the procedure or practice
regquirenents of the agency. gee, R.8.
492951 (b). DEQ's establishment of a unit risk
factor and ambient air standard for vinyl ,
chleride clearly falls within the defin tim of
"rule” since these values regulate vinyl
chloride ummsnianu and thnmuhy hnplunnnt Act
184. .

- The Louisianm.hdministrativn Prmn-dmr'mmnct.requiras
notice and comment rulemaking procedures before an agency
adopts a rule. See, R.S. 49:953. Conseguently, DEQ must
submit the unit risk factor and the ambient air standard for
vinyl chloride to the notice and comment rualemaking procedures
required by Louisiana law before relying on these values as a
basis for r‘qulating‘vinyl chlorida.

Imnrparntim
not fulfill Louisiana's notice and coomant requirements since
such incorporation will fail to present the basis upon which
the unit risk factor rests. The affected public must be given
the opportunity to comment on the unit r:i,lk factor for vinyl
chloride used by DEQ and the basis for its development.

In largn pnrt, tho stptutory mandahas raquiring notice
and comment rulemaking procedures stem from the Due Process

Clause of the United States Constitution. U.S. Const. amend. V

and XIV. Procedural due process means that procedure which is
"due" in lﬁqht of the circumstances and interests involved.

KELLER AND HECKMAN

an EP&'unit risk,tactaw'by reference will

, 424 U.S. 319, 334-335 (1976). It requires
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that, where a right to b._h.arﬂ.oxiltl, it must be accommodated
at a nunmm tih amd :I.u n bani: AT ,

" . R - - L . ' YL R 1"-"1:-:“ TR L e . .=
..:5, i i s L. :ﬂ L .. & ' 3 T
l : : ’?-'. i I ) : .. . 1’!‘#1': Rl -, B "N ! e : ! llE '.l'.i-
B T il - i iy .
:" 1, P 1= R | .i-r P 4 [ L ' l-lll M A ek I ol 1;
b . . ; L
ptnu aﬁi E Gase’ as dering proc
B " - ! ' r , ! . ' i i . h
-. Sy T TR W ISLET ! : - gk i e nigh g LA
e interest at Zok' vhe i
' ¢
' -2 )
g * - £, s ak - r HEY nh Tl L

. .-:l_l-", --. I . .ir" 1 ) :'4;‘!1! 'al . o
‘ I"i :ii l!lﬂ:*!ﬁ ) I ‘l[

* I G” P. td 129’ 134-
135 {3& Cfr- " H" ;

*“ ”m ‘P'“*“ff“‘ﬂ‘ ..u 1259 (1984) ..

- Here, Lou:lsim law roquiru that DEQ prwrm. legally
adequate notice and an opportunity to comment on DEQ's
establishment of a unit risk factor and ambient air standard
for vinyl chloride. However; esven without these provisions,
DEQ is constitutionally required to provide notice and permit
afreotdﬂ ihtitiun ta mneht and- huvd a real opportunity to
' - Ar g “that will inform the State's
j?-udy'mnki a fﬁnal=&utermination.

' ‘Hbrtovdt, nahlen*wad~cnuﬁnntwprue!duren are absolutely
ouuntial t%o pmtﬂ:t he due prucauu rights of affected
: Ta,g® ‘DEQ° statés that it is relying
or- Tor *;”?T”;lafidt~Which-did.na rulult
-ors without luhﬁucting'thaco values
fulemaking precedures, thén DEQ should
rely nn:!!ﬁ%u unit rigk factors dtmnlupeﬂ.aurinq’furmal
public rulemakings undertaken f;;’urtuint to the Clean Air Act.
See, 42 U.S. c.~ﬁiﬁ7401-1!41 - Such EPA unit risk factors
could be lcqittnatcly'uaod by DEQ b.cquse* (1) notice and
comment rulemaking procedures dre used by EPA and (2) EPA
shouldrﬁcwtlaplthpa'“rt3r1ik factors based on inhalation
effects whan consideriig’ substinces for regulation under the
ean Adr Act, and' (3) Louisiaba would be acting under
dnrivatlomstu wority under the’ elonﬂinir‘act.

"W on :m-- *'mitf risk’ facto:
to notice and coiment fu

If EPA had gone through notice and comment rulemaking
procedures concerning a unit risk factor for vinyl chloride,
then Louisiana's obligation to implement similar procedures
would be resduced.  The need for notice and comment on any unit
risk factor for vinYl chloride is further emphasized by the
fact that there is -no unitrisk factor for vinyl chloride on
EPA's Integrated Riask Infoimation System (IRIS) database,

indicating that there is no consensus within EPA as to a unit
risk factor for vinyl ehlocride.
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2. substantial Evidence noquircncnt

‘1. 19

- Shlowioe or mlain where
=ME ML hggi gtablishiispt of an. s “Jw*7;~ain%sbandard
for virprl }oridc or 1.19 ug/ sased on a unit risk factor of
8.4x10° ug/m” is axbitrary and capricims :inco there is a lack
-ehff_ial evidence to support B |

‘The VI opposes thnrpmqponqd-mnbiant air standard fnr
vinyl chloride because there is a lagk of -mhﬁtantial evidence
to support this standard. For the respsens discuseed above, DEQ
must provide full notice and commant rulumaking'procedures
concerning the. develc Lnt,uqﬂ;_ ¢,_LNing'nciﬂntitiq bases’ for
the unit risk factoxr for vinyl.chlo - VZ. plans to submit an
apg:r;atc unit risk factor for . vil .ﬂg;idn. based on

“'gg.t‘* in later couments ﬂhL%O'ﬂhO'VI doas not
support the Shane.apd Gardner. Report upit risk facter, it is
the only unit rilkg;matmr@tnﬁ vinyl chloride in the record
wvhich is based on an RRh.wnitnriqj4t;%yu:'ﬁﬁm inhalation. The
Develocpment Document undt, ri,,ﬂ,, k.factor is baged on a unit risk
factmr-ba-.d*on oral exposur gnu,;-. therefore, not a valid
value for rugulatinn ot-vinyl éhlort&- uni ssions.

Finally, tho ralutiathiD bﬁtw_nn,lmhchaptar F on vinyl
chloride and the general provisions of -subchapter A are
unclear. Given thgﬁrnwuntrpgpgggq of . the Clean Air Act
Amendments, we. strongl - Q.thlt-Luuisiana;dnfer finalizing
any air toxics ruquxat unn until the regulatery framework of

the federal system is n place.
A

~i|.

sincurely '

Pltqr L.de la Cruz
- General Counsel

Vinyl Institute
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AIR DISPERSION MODELING OF ABERDEEN VCM EMISSIONS

Our plant has recently had some trouble in obtaining air permits
This report details some aspects
of the theoretical concentrations of VCM in the wvicinity of our
plant, as determined by the same mathematical model that would be
used by a regulatory agency to determine compliance.

allowing our current operation.

VCM SOURCES ON THE PLANT SITE

A great deal of engineering work has been done and will be done to

reduce the VCM concentration in the slurry.

Reducing VCM in the

slurry reduces the emissions of all the equipment downstream from

but does not affect the emissions . .
from the fugitive sgources, i.e. the sphere, ponds, and reactora.m
VCM concentrations for different slurry concentrations are shown in

the reactors, i.e. the stacks,

figures 1-3.

To learn the nature of the contributions that different sources

make to the VCM concentrations at wvarious locations the sources
were divided into logical groups, and the VCM
contributed by each of these were determined.
contributions are shown in figures 4-7.

concentrations
These group

Also of interest is the location of residences in the vicinity of
our plant. These are shown, with VCM concentrations of the three
different slurries overlaid, in figures 8-10.

The highest concentrations at the fenceline and at the residence
with the highest concentration are of importance and are tabulated:

source emissions
(lb/yr)
fugitive sources 3000
25 ppm
astacks 12800
plant 15800
100 ppm
stacks 50400
plant 53400
200 ppm
stacks 100800
plant 103800

max. fenceline
concentration

(ng/m3)

5.81

7.33
13.13

14.30
20.11

i . . " : ; - R R - e e e ememaa . .

max. residence
concentration

(ug/m3)

0.4
0.7
1.1
2.6

3

4.6
5
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Notice that the fugitive sources contribute 1little to the VCM
concentration at the closest residence, but contribute a great deal
to the fenceline concentration, especially at low slurry
concentrations. The fenceline contributions from the fugitive
sources come largely from the sphere; it does not contribute an
overwhelming weight of VCM per year but because its emissions must
only travel about fifty feet, they are still highly concentrated
when they get to the fence. Our plant is caught in an unfortunate
set of circumstances; the wind often blows to the northwest, the
shortest distance for most of the stacks to the fenceline is west,

the sphere lies northwest from the stacks, and to the west is one
of the few places where our fenceline is our property line.

BEHAVIOR OF THE STACKS

It has been suggested that one of the possible ways to lower our
fenceline concentrations was to alter characteristics of the
stacks, i.e. their height, diameter, or exit velocity. A model was
run where all of the exit velocities of the major stacks (dump
screeners and blend tanks) was (arbitrarily) doubled. This model
showed that the maximum fenceline concentration dropped to 11.2
ug/me for a 100 ppm slurry, or a drop of only 15%. Furthermore,
since VCM 1is heavier than air, at longer distances it will
eventually settle, and as such, long-range concentrations will not
change much. It was assumed that lowering the stack diameter or

raising the stack height affected the concentrations in a similar
manner.

BEach of the stacks on the plant site of course has different
characteristics. Currently, the blend tanks and the dump screeners
contribute the largest percentage of the emissions. The model was
run to determine what percentage of the maximum fenceline

concentration each of the major stacks is responsible for. The
results are shown in figure 11.

This figure points out that some stacks contribute VCM to the
fenceline concentration in disproportionally large or small
amounts. The D300 dump screener and the 503 blend tank contribute
higher amounts to the fenceline concentration than they should,
while the D745 screener contributes considerably 1less than it
should, based on their emission rates. While some of this
explanation is due to location (D745 is 250 feet further from the
maximum fenceline concentration point than D300) some is also due

to stack design. D300 has the shortest stack and the lowest flow
of air of the screeners.

Note that only minimal work has been done in this area so far, as
there is an almost infinite variety of different combinations of
different stack heights, exit wvelocities and stack diameters to
try. Considering altering the stacks could be very expensive, this
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does not represent the most efficient way to lower the fenceline
concentrations, and is certainly not capable of lowering them by an
order of magnitude. However, it might be possible to pursue this
further if we are close to a concentration that is desirable. It

is also possible that reproportioning the air flow to each blend
tanks could lower the fenceline VCM concentrations somewhat.

UNIT RISK FACTORS AND EXCESS CANCER BURDENS

Generally the excess cancer risk to humans for exposure to given
concentrations of a certain carcinogen is evaluated by uesing
toxicological studies on laboratory animals. Unfortunately, there
is controversy in the interpretation of these studies, and as a
result there is tremendous disparity in the unit risk factors for
different states. The unit risk factors that may be applicable to
us now or in the future are listed below, along with the minimum
concentration that gives an unacceptable cancer risk:

State Unit Risk Factor maximum exposure
(Mg/m3)—1 (cancer risk of 10—4)
(ug/m3)
Mississippi 42 10—-8 2.38
Current value
EPA 16.1 10—-8é 6.21
New wvalue
EPA 2.72 10—-6 36.8
0Old Value
California 78.1 10—8 1.28

Proposed value

Missiasippi 8 current unit risk factor was given to us by the state
and touched off this whole air permit dilemma. Dr. Peter Voytek,
an environmental consultant currently employed by our company,
insists that Missiasippi based their number on a new toxicological
study used by the EPA, but that Mississippi s unit risk factor was
calculated incorrectly from that study. Voytek thinks that the

unit risk factor correctly deduced from this study should be equal
to the EPA new value.

Furthermore, Voytek thinks that the study that the EPA bases its

new unit risk factor on is severely flawed, and has not undergone
sufficient scientific review as yet. He feels that the EPA should
use its old unit risk value until its new one has been reviewed and
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approved (if in fact it is approved). Although it may be
straightforward to convince the astate that a mistake in the

calculation was made, convincing the EPA that scientific data that
it uses are invalid may be another thing entirely.

The unit risk factor for the state of California is currently being
proposed. It is included here to point out how low our fenceline
concentrationa would have to be if this value is later accepted
throughout the country.

CONCLUSIONS AND RECOMMENDATIONS

From this report it can be concluded that several possible ways

exist to get our air permit. Theilr effectiveness in meeting this
goal varies:

1. Move our ''fenceline'. This fenceline might be our actual
fenceline, our property line, the limit of the property on
which we can purchase easements, or the 1limit of actual
residences, and is whatever boundary the state feels will not
be populated. In any event, the further you get away from our
plant, the lower the concentration of VCM becomes. Buying
property off our west fenceline is especially attractive

because of the large drop in concentration with increasing
distance in that direction.

2. Get the State of Mississippi to agree to lower their unit risk
factor. This is discussed in more detail above. I personally
cannot Jjudge the effectiveness of haggling with government
bureaus. Any effort spent in this area is a gamble; if we can
convince the state to lower its unit risks, then we could
possibly get our permit with no further effort. If we do not,
then the effort is wasted. There 1is also nothing that

prevents the EPA from adopting a new unit risk factor at any
time, either.

2. Apply for an air permit with lower slurry VCM levels than the
250 ppm originally proposed. This method is the only real way
to lower distant concentrations (concentrations at great
distances are linearly related to the slurry concentration).

Of course, we must be capable of meeting our permit levels in
our standard operations.

3. Lower the emissions of our fugitive sources, especially the
sphere. This would present legal difficulties as much as
anything since our current reported values are theoretical and
are based on the previous determination of the emission rate
of an average valve or flange in our plant. I do not know if
changing the emission rate of fugitive sources as far as the
state 1is concerned is reasonable. This method would be
effective in lowering our fenceline concentrations %06&?25542




B T R e SRy —

current location of the fenceline, but would not be good for
much else.

4. Change characteristice of the stacks. This could possibly
include increasing the heilght, decreasing the diameter, or
increasing or reproportioning the air flow rate in the stacks.

Further analysis could be done to identify the most cost-
effective ways to lower the fenceline concentrations. This
method could only decrease the fenceline concentrations a
little bit, and might be employed to "fine tune’ the fenceline
concentration. This method has a negligible effect on the

long range concentration.
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INHALATION RISK ASSESSMENT

An inhalation risk assessment was conducted for off-site
exposures to vinyl chloride emissions from the Vista Polymers
plant in Aberdeen, Mississippi. The potential inhalation risks
vare calculated by combining a unit risk factor for vinyl
chloride with dispersion modeling results of emissions from the
Vista Polymers plant. Ths dispersion modseling was conducted by
personnel at the Vista Polymers plant and results wers provided
to Clemant International, Inc. for use in the risk assessament.

Ambient air concentrations associated with vinyl chloride
enissions were detexrmined us the Industrial Source Complex
Short-Term (ISCST) air dispersion model. ISCST is an EPA '
recommended model for use industrial settings such as the
Vista Polymers plant. The ISCST model was run in the regulatory
default mode which automatically selects model options
recommended for use by the EPA. Metaorological data from the
Montgomery Alabama National Weather Service station, for the
years 1966 to 1970 were used in the ISCET model. A separate
model run was conducted for each of the five years of
meteorological data using a polar grid with 36 radials (10
degraas of arc per radial) and receptors placed at 100, 150, 200,
sogi 100, 500, 750 and 1000 meters from the plant along each
radial.

"Emissions from the plant were charactarised in the ISCST model by
34 separate emission sources. These sources included both
controlled stack amissions modeled as point sources, and fugitive
enissions modeled as both volume and area sources. Analysis of

the ISCST model results for sach of the five vears of

nsteorological data indicated that thes 1970 data resulted in the
' A

highest anmial average concentration for off-gite recaptors.
second ISCST model run was then conducted using the same
enissions inputs and model options with a cartesian grid of
recaptor points at 200, 400, 600, 800, 1000, 1350, 1500, 1750,
2000, 3000, 3500, 4000, and 3000 meters from the plant in all
directions. This resulted in model predictions of annual average
concentrations at 676 receptors around the plant. The results
from this mnodel run wvers used by Clement Ihternational, Inc. in
the inhalation risk assessaent.

The first step in the inhalation risk assessment was to identity
the receptor locations to be evaluated. 1
constructed for evaluation. In the first receptor grid model
receptors located within the fence line boundaries of the plant
were eliminated from the evaluation. In addition, model

concantrations for recseptors beyond 3500 meters from the plant
ware also sliminated from the evaluation because the
concentrations would result in negligible inhalation risks
relative to the closer receptor locations evaluated and in the
majority of cases they were beyond the populated areas around the
plant. The second grid used in the inhalation risk assessnent
used the same recaptor locations as the first with the exception
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that receptors located within the plant boundarias but outside of
the fence line were axcluded. |

For both of the grids evaluated in the inhalation risk assessmen
the maximum and average model predicted annual average '
concentrations were used. The average concentration used in the
evaluation was the arithmetic average of all model predicted
annual average conceantrations for the receptors within each grid
evaluated. Note that the use of an arithmetic average assumes an
equal weighting of all model predicted concentrations. However,
the spacing of the receptor grid inoreased with distance from the
plant, while model predicted cancentrations decrsased with _
distance from the plant. Thus the average concentration used in
this assessment is conservative since a regular spacing of the
grid out to 3500 meters from the sits would have luded many
more concentrations with lower values than those predicted for
receptors located within 1000 meters of the plant, resulting in a

lower arithmetic average concentration.

The ISCST model results used in the inhalation risk assessaent
were based on a 200 parts per million (ppm) vinyl chloride
content in the slurry. The risk assessment however was conducted
- for a 150 ppm and 400 ppm vinyl chloride slurry concentration.
According to VISTA Polymer personnel the model results could be
scaled for the changes in vinyl chloride slurry content. VISTA
Polymer pexsonnsal  indicated t emipsions from only a portion of
the 34 sources svaluated in the ISCST model would be affscted by
changes in the slurry contant. They had configured the ISCST

model to caloulate receptor concentrations separatsly for two
source groups. One sourcs group rspresented emissions from the
19 sources (source numbers 1l-19) that ware affectsd by slurry

content. The second source group represented the 15 rsmaining
sources (source numbers 20-34) whose emissions were unaffected by

slurry ecsptor for all modeled

content. The concentration at a r
vinyl chloride emissions from the plant is then the sum of the
concentration at the receptor for each source group. VISTA
Polymer parsonnal provided the following algorithm to convert the
200 ppm slurry results to the desired slurry content:

DSC

xi“hyj'Z;L#LY)*zjtxnr)n

200

wvhere:

Y = concentration at a point dus to all sources combined,
) » .

X, = _concentration at a point due to source numbers 20 to
34, (ug/m’), . '

(ug/m

; = concentratiocn at a point due to source numbers 1 to 19,
(ug/n)

DSC = tha desired concentration of vinyl chloride in the
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ENESSIONS COWTROL SERVICES - A TEAN CONPANY
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DNIT: VCN = ENTIRE PLANT

 SATES BONITORED:
11/20/00 - 12/2/88

ESTIMATE OF FUSITIVE ENISSTONS USINS ALL MMILABLE ENISSION FACTORS

- EHISSTON NETNOD WSED (ALL IN PONNDS/YEAR)

. WERASE R T *m m E:P.A. CORRELATIONS

| TOTAL T mml mmnn Wm - USING “BRFMAY ZERO”.
SONRLE SER CONPONENTS FRCTORS = FRCTORS - FAETERS ” m FACTORS FRON DABBING BATA

e 9193.8 32806
- 0.08
7 T 257.10 1622.44
e 9 ' .00
12 5272819 20710.23 22338
0- 'y 'Y o0 .00 9.00
% 190281.29 0104.21 s @ e
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Total " 383754 67958 14532 21293 - 3007.71
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