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ABSTRACT

Analytical methods and instrumentation were evaluated for collecting
and analyzing carcinogenic and mutagenic vapors occurring in ambient air.
The areas of investigation included (a) the evaluation of Tenax GC sorbent
for in situ reactions that may occur during the collection of organic vapors
from ambient air; (b) the development and evaluation of a permeation system
for delivering precise quantities of organic vapors for calibrating instru-—
ments; and (c) the characterization and quantification of hazardous organic
vapors in ambient air collected at several different geographical areas
within the Continental U.S.

This report was submitted in fulfillment of 68-02-1228 by the Research
Triangle Institute under the sponsorship of the U. S. Enviromental Protec-
tion Agency. This report covers a period from June 22, 1976 to June 21,

1977, and work was completed as of June 21, 1977.
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SECTION 1
INTRODUCTION
This research program on the development of analytical techniques for
measuring carcinogenic ambient atmospheric vapors has attempted to furnish a
comprehensive and systematic approach to this problem. It has attempted to
develop and evaluate the sampling device, field collection methodology, and
the entire procedure of the data analysis of carcinogenic vapors in the
atmosphere. Until this research program was initiated, the ability to
collect from the atmosphere and analyze a wide variety of chemical classes
which contained toxic and/or carcinogenic organic compounds did not exist.
For this reason, research programs to determine and evaluate the health-
impact of carcinogenic compounds in the environment had not been conducted.
Comprehensive studies on the levels of carcinogenic agents in all media in
addition to air and the correlation of this exposure to body burden and
health effects on man could also not be executed. Thus, a well-defined
epidemiological approach which is required in this type of study to esta-
blish whether an associational relationship existed has in the past suffered
from the lack of appropriate technology in order to achieve these goals.

The main reasons for identifying and determining environmental carcino-

genic organics even at low concentrations are as follows:

(1) A knowledge of the presence and concentrations of mutagens and
carcinogens in the air is mandatory for a better understanding of
genetic diseases and future carcinogenic and mutagenic
problems which may arise after a long induction period.

(2) 1If the incidence of cancer in the US is to be understood and con-
trolled, it will be necessary to determine the concentrations of
environmental carcinogens. It is necessary also to understand the
complete organic composition of the atmosphere since there are
antagonistic and synergistic relationships, i.e., anti- and
co-carcinogenic factors which may occur and contribute to the

observed incidence of cancer.



(3) It is known that higher cancer mortality rates have been shown
to occur near various sources of air pollution and in statistical
studies, and it has been demonstrated that cancer associated with
the respiratory system is higher where high air pollution occurs.
(4) Recent estimates indicate that chemical synthesis adds some quarter
of a million new chemical compounds each year to the several
million already in existence. These new compounds can be a serious
source of air pollution and may have a significant effect on the
health of the human populace.
and (5) The development of an analytical technique for measuring carcino-
genic ambient vapors must provide a thorough analytical approach
which will measure a wide number of potential environmental car-
cinogens and mutagens as well as their precursors and various co-
factors and anti-factors.
The development of analytical techniques for measuring carcinogenic
ambient atmospheric vapors has attempted to provide a conceptual approach

which will allow the answering of questions cited above 1n subsequent re-

search programs.



SECTION 2
CONCLUSIONS

A series of laboratory experiments was conducted to determine whether
air containing both NOx and ozone might be more effective in converting
dimethylamine (DMA) to N-nitrosodimethylamine (DMN) than air containing only
NOX. Experiments were designed to delineate the conversion of DMA whether
adsorbed on Tenax or at a low concentrations in air by atmospheric reactions
or heterogeneous reactions which may take place on the walls of the sampler
inlet tube. The extent of in situ reactions on the Tenax GC sorbent was
specifically studied. The results of the study show that it is important to
obtain simultaneous data on atmospheric concentrations of NOX, ozone, and
amines when sampling for nitrosoamines. A control such as the addition of
2H6—DMA to the sampling stream should be used to determine those environ-
mental factors which may contribute to in situ DMN formation. This would be
especially necessary in an attempt to show that nitrosoamines had been
formed in the atmosphere from reactants. Under typical concentrations of
NOx’ ozone and humidity observed in the ambient air, the in situ formation
of DMN was generally <0.3Z on the Tenax GC sorbent.

The previously reported permeation flow system was modified to incorpo-
rate improvements which provide a higher accuracy and reproducibility during
the delivery of known concentrations of air/vapor mixtures to cartridges for
the purpose of calibrating instruments. The best method of delivery of
carrier gas to the permeation tube flow system was to control the pressure
in the chamber with a low pressure regulator and to control the flow rates
only with a valve which was used to split the flow. Increasing the pressure
from 2-6" of water minimized signal fluctuation due to differences in flow
resistance of individual cartridges in-line with the permeatlon system.

An examination of long-term performance of permeation tubes was also

conducted. The effect of cold storage (0°C) indicated that upon return of

the permeation tube to a constant temperature (20.1°C) permeation rates were



re-established in a relatively short period of time (48 hrs). It was gene-
rally concluded that for vapors of halogenated hydrocarbons, the plastics
FEP and PFE were inadequate for obtaining a stabilized permeation rate after
several weeks. Increasing the temperature to 30.4°C did not significantly
increase the stabilization rate of permeation from these tubes. Preliminary
studies indicate that polyethylene may be suitable for halogenated com—
pounds.

A number of ambient air samples were collected from several geographi-
cal areas (Houston, TX and vicinity; Baton Rouge, LA and vicinity; and
Edison, NJ) and characterized for hazardous organic vapors and gases. Many
halogen-, sulfur-, oxgyen- and nitrogen-containing compounds were iden-
tified. Alkanes, alkenes and alkyl aromatics were ubiquitous in these
samples and were probably derived primarily from fossil fuel burning.
Several hundred aliphatics and aromatics (including benzene) were identified.
Over fifty halogenated organics were detected and quantified. Among these
were vinyl chloride, vinylidene chloride, ethylene dibromide, several chloro
ethers, and perchloroalkanes and chlorinated aromatics. Other heteroatom—
containing organics (7 sulfur, 14 nitrogen and 90 oxygen) were identified,

some of which were associated with specific geographical areas.



SECTION 3
RECOMMENDATIONS

Six major phases of research should be expanded and pursued:

(1)

(2)

(3)

(4)

the sampling cartridge should be further examined for potential in
situ reactions which might occur during field sampling. This

activity should delineate any problems assoclated with the sampling
of atmospheres containing molecular chlorine, bromine or iodine in

combination with olefins and NOx, S0, and ozone. Other potential

in situ reactions on the sorbent bedzshould also be examined,

such as the ozonization of olefins by moderate to high atmospheric
concentrations of ozone.

The examination of alternate new sorbent materials as a backup or
substitute for Tenax GC should be pursued. This may involve the
synthesis of analogs or a modified polymer base of Tenax in order
to incorporate the desired retention volume properties for organics
without increasing the overall background contribution and reten-
tion of inorganic gases and water.

Further development of capillary technology is recommended. New
techniques for the modification of the glass capillary wall to
minimize adsorption properties of the semi-polar and polar con-
stituents should be developed. Techniques which circumvent the use
of silanization should be pursued. An overall improvement in
resolution and column capacity is recommended in order to improve
the quantification of complex air mixtures.

Extensive sampling of numerous sites for hazardous atmospheric
pollutants should be conducted. The methodology for collection,
resolution, and identification of hazardous vapors in ambient air
which was developed during the past four years under Contract No.
68-02-1228 should be applied to field sampling of numerous sites

within the Continental U.S. with a major thrust toward the



And

(5)

(6)

characterization and identification of carcinogenic and mutagenic
vapors. The selection of sites should be based on the high inci-
dence of cancer in these areas, the types of industrial activity
or the unique photochemical atmospheric reactions which take
place. The selection of sites should include a wide variety of
meteorological conditions in order to evaluate the overall tech-
niques.

Identification and quantification of hazardous vapors in atmos-
pheric samples should be performed. The hazardous vapors identi-
fied should be quantified in ambient air samples and the techmnique
should be evaluated as to its accuracy and reproducibility for
monitoring organic vapors in ambient air.

Pollution profiles indicative of individual sites should be deve-
loped. Pollution profiles should be assembled for the various
geographical areas postulated to contain hazardous vapors. These
profiles should indicate site-specific pollutants and those vapors

which are ubiquitous.



SECTION 4
PROGRAM OBJECTIVES

The general aim of this research program has been to develop, perfect
and validate methodology for the reliable and accurate collection and analy-
sis of mutagenic and carcinogenic vapors (hazardous compounds) present in
trace quantities in the atmosphere (ng/m3). This information is necessary
in order to determine the physiologically active vapors which may be present
in polluted atmospheres so that researchers can ascertain their biological
impact on populated areas and their overall relationship to the incidence of
cancer. The major program objectives were: (1) to evaluate the Tenax GC
sorbent for in situ reactions occurring between secondary amines, NOX,
ozone and humidity; (2) to develop and perfect the performance of a permea-
tion system for synthesizing air/organic vapor mixtures for calibrating
instruments used for the quantification of hazardous vapors in ambient air;
and (3) the identification and quantification of hazardous organic vapors in
ambient air from several geographical areas within the Continental U.S. The
latter objective was coupled with the information obtained for hazardous
vapors, the validation of the polypollutant method which had previously been
developed, and the gathering of information on the quantity of hazardous

vapors for evaluating the incidence of cancer in the future.



SECTION 5
EVALUATION OF TENAX GC SORBENT FOR IN SITU REACTIONS

The detection and unequivocal identification of N-nitrosodimethylamine
(DMN) and its quantification in the ambient air of Baltimore, MD, has re~

cently been reported.(l_3)

(4-9)

Ambient air was sampled using Tenax GC cartridge
technique and sample analysis employed glass capillary gas chromato-
graphy/mass spectrometry/computer (glc/ms/comp) methods. N-Nitrosodimethyl-
amine was also identified and quantified in ambient air in Belle, WV.(4)
However, it and N-nitrosodiethylamine (DEN) were not present in significant
amounts in the atmosphere containing NOX, ozone, dimethylamine (DMA) and
diethylamine (DEA) of South Charleston, WV.(4)

In view of the potency and the broad spectrum of carcinogenic activity

(10)

of DMN in experimental animals, the detection of DMN in the atmosphere
had generated considerable interest in its origin. Studies were initiated
to determine its emission from stationary and fugitive sources as well as
its photoghemical production(ll) from precursors (NOX, DMA).

In order to determine whether DMN may form in an atmospheric chemical
reaction it is first necessary to know the extent to which it may form at
trace levels as an "artifact" of the technique employed or the sample col-
lection process. .Furthermore, the experimental methods should differentiate
between homogeneous and heterogeneous reaction mechanisms.

Our primary concern has been with the use of the Tenax GC sampling
cartridge which has been extensively employed for collecting organic vapors
from ambient air for characterization and quantification purposes. Since
the Tenax GC cartridge would concentrate DMA if present in ambient air, it
was conceivable that, in the presence of NOX, DMA might be .nitrosated to
form DMN, even though inorganic gases do not appreclably accumulate on the

(3

It was the purpose of the present study to further supplement
(3,4)

sorbent.
the previously reported observations as to whether an in situ reaction

could occur on the Tenax GC sampling cartridge.



Since urban air often contains substantial concentrations of ozone, we
also conducted a series of laboratory experiments to determine whether air
containing both NOx and ozone might be more effective in converting DMA to
DMN than air containing only NOX. Experiments were designed to delineate
the conversion of DMA whether adsorbed on Tenax GC or at low concentrations
in air by atmospheric reaction(s) or heterogeneous reactions which might
take place on the walls of the sample inlet tube.
EXPERIMENTAL

The apparatus used to determine whether air containing 03, NO (Mathe-
son, Coleman, Bell), NO2 (Matheson, Coleman, Bell), lH6—DMA (Linde Division,
Union Carbide Corp.), 2H6—DMA (Merck, Sharpe, Dohme) and water might convert
DMA to DMN on Tenax GC (35/60 mesh, Applied Science, State College, PA) is
depicted in Figure 1. Nitric oxide was measured into the stream with a
rotometer and a metering valve from a supply tank which contained 54.2 ppm
of NO in nitrogen (Scott Environmental). Ozone was generated by an ultra-
violet lamp equipped with a sliding cover for obtaining different concentra-
tions and with the aid of a Welsbach ozone generator for concentrations

>1 ppm. Concentrations of NO, NO,, and O3 were monitored with a Bendix NOx

analyzer (Model 5513802) and a Beidix Ozone analyzer. Intakes for these
instruments were at the same poilnt as the intake for the Tenax GC glass
cartridge sampler (1.5 cm i.d. x 6.0 cm bed length) through which air was
drawn by a Nutech Modél 221-A (Nutech Corp., Durham, N.C.) sampler. The
sampling cartridge and analyzer inlet tubes were centered in the air flow
pattern of the reaction tube. Various relative humidities in the air stream
were produced by changing the temperature of the humidifier bath.

The lH6—DMA and 2H6—DMA were purified prior to use by low temperature

vacuum distillation using a double bulb technique since 1H -DMA had been

found to contain 10 ppm of DMN by gc/ms/comp analysis. Poiyethylene permea-
tion tubes of lH6—DMA and 2H6—DMA were prepared and gravimetrically cali-
brated with a MS-5A Mettler balance after their equilibration to constant
rates.

Prior to its use Tenax GC was purified by Soxhlet extraction for 18
hours each with acetone and n-hexane, respectively. After drying under a
nitrogen atmosphere, Tenax GC was heated to 100°C for 2 hr in a vacuum oven
(12 in HZO)’ meshed into a 35/60 range and packed into glass tubes. All

9
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sampling cartridges were preconditioned by heating to 275°C for 20 min under
a He purge of 20-30 ml/min. After cooling in precleaned Kimax®culture
tubes, the containers were sealed to prevent contamination of the cartridge.

Replicate samples and blanks were analyzed by glass capillary gc/ms/
comp. Thermal desorption was used to transfer vapors from the cartridge
sampler to the analytical system using a specially designed manifold.(5—7)
In a typical thermal desorption cycle, a sampling cartridge was placed in
the desorption chamber (250°C) and He gas was passed through the cartridge
(ca. 20 ml/min) to purge the vapors into the liquid nitrogen cooled nickel
capillary trap. After desorption (4 min), the six-port valve was rotated
and the temperature on the capillary loop was rapidly raised (>10°C/min);
the carrier gas introduced the vapors onto the capillary glec column.

A Varian MAT CH-7 glc/ms 620L computer system equipped with the inlet
manifold was used for analyzing Tenax GC cartridges. The software provided
reconstructed gas chromatograms and mass fragmentograms for a correlation
between mass spectrum number and retention time. Operating parameters for
the glc/ms/comp system are given in Table 1. A single stage glass jet
separator interfaced the SCOT capillaries to the mass spectrometer.
6-DMN (m/e 74, I=100%) and 2H6—DMN (m/e 80,

I=100%) were selected for quantification (Fig. 2). Standard response curves

The parent ions for lH

for DMN were prepared by loading Tenax GC cartridges with concentrations of
DMN from 100 pg to 2,000 ng followed by thermal desorption and analysis by
glc/ms/comp.
RESULTS AND DISCUSSION

Laboratory experiments were conducted whereby Tenax GC cartridges (1.5
cm X 6.0 cm) were preloaded with dimethylamine (DMA) by passing through them
nitrogen gas which contained a known quantity of DMA from a calibrated per-

meation tube (1H6—DMA or 2H6—DMA). Each of these cartridges was used to

sample a 10 liter volume of air containing known levels of NO, NOZ’ 0,, and
water. Then the cartridges were thermally desorbed and analyzed for H6—DMN
or 2H ~DMN. The results are summarized in Table 2. One cartridge, pre-

6
loaded (in absence of reactive gases) with 2H6-DMA was submitted for gc/ms

analysis (m/e 80) without further processing to determine the level of 2H6-

. 2
DMN present in the amine as a contaminant (Expt. No. 1). No "H_-DMN was

6
found. Four experiments (Nos. 5-8) were run in which air with ~300 ppb NO

11



Table 1. OPERATING PARAMETERS FOR GLC/MS COMPUTER SYSTEM

Parameter Setting

Inlet-manifold o ‘
Desorption chamber 265-270°C

Valve 175°C
Capillary trap - minimum -196°C

maximum +175°C
Thermal desorption time ~4 min

Gas-1liquid Chromatography
DEGS glass SCOT (55 m) 70—205°C, 4°C/min
Carrier (He) o 2.25 ml/min

Mass Spectrometry

Single stage glass jet separator 220°C

Ion source vacuum | ~2 x 10_6 Torr
Filament current 300 uA
Multipiier 5.5

Scan rate, automatic-cyclic- 1 s/decade

Scan range m/e 20 -+ 300

12
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Figure 2. Mass fragmentograms for H6—DMN (m/e 74) and H6—DMN (m/e 80)

obtained by glc/ms/comp (see Expt. No. 36, Table 3).



Table 2, EFFECT OF OZONE, NO, NO, AND DMA ON IN SITU FORMATION OF DMN

1

2
03 03
Experiment  added excess  NOy NO "~ NO2 DMA DMN

No.2 (ppb) (ppb) (ppb) (ppb) (ppb) T°C .. ZRH  (nM)/(liters) (nM) Z yield

1 0 0 0 0 25 - 202/10 0

2 0 500 500 0 25 50 202/10

3 0 500 500 0 25 90 202/0.151

4 80 0 500 420 80 25 50 202/10 0.18 0.089
5 200 0 500 300 200 25 50 202/10 0.32 0.158

6 200 0 510 310 200 24 67 202/0.151 0.14 0.069

7 - 210 0 490 280 210 27 10 202/10 0.12 0.059
8 210 0 530 320 210 27 10 202/0.151 0.65 0.322

9 510 10 530 30 500 25 50° 202/10 0.54 0.267
10 479 9 515 45 470 26 90 202/0.151 0.92 0.455
11 550 50 540 40 500 26 10 202/10 0.12 0.059
12 489 9 520 40 480 27 10 202/0.151 1.46 0.723
13 650 150 500 0 500 26 50 202/10 0.86 0.426
14 640 140 500 0 500 27 90 202/0.151 1.24 0.614
15 650 150 500 0 500 26 10 202/10 0.93 0.460
16 640 140 500 0 500 27 10 202/0.151 1.46 0.723
17 482 2 540 60 480 24 50 404/0.42 0.58 0.144
18 680 180 500 0 500 24 50 404/0.42 0.25 0.062

(continued)
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Table 2 (cont'd)
Experiment  added excess  NOy NO NO2 DMA DMN
No. (ppb)  (ppb)  (ppb)  (ppb)  (ppb) T°C 7ZRH (aM)/liters) (uM) % yield
19 ~1500  ~1000 500 0 500 26 50 202/0.215 2.78 1.376
20 ~2500 ~500 ~2000 0 ~2000 26 50 202/0.215 1.16 0.574
21 ~3000 ~1000 ~2000 0 ~2000 26 50 202/0.215 1.04 0.515

#In all experiments a 1 #/min sampling rate for 30 min was used.



and ~200 PPb NO2 was sampled. Two of these (Nos. 7 & 8) were run with low
humidity air. In two cases (Nos. 6 & 8) a very small volume of nitrogen was
used to preload the 2H6—DMA so that it would be confined to a relatively
narrow zone in the cartridge bed. 1In the other two cases (Nos. 5 & 7) a 10
liter volume of nitrogen was used to preload the 2H6—DMA so that it was
distributed in a much broader zone in the sorbent bed. The amounts of 2H6—
DMN formed did not fall into any definite pattern. Except for Experiment
No. 8 they are about the same as the amount formed in Experiment No. 4. The
amount of ozone added to the air stream was increased so that most of the NO
was converted to NO2 leaving small residual amounts of NO and ozone (Nos. 9-
12). This resulted in formation of increased quantities of 2H6—DMN in three
of the experiments. More 2HG—DMN was formed on the cartridges which had
been loaded with 2H6—DMN confined as a small narrow zone (Nos. 10 & 12)»than
was formed on cartridges loaded with the same amount of 2H6—DMA in a larger
zone (Nos. 9 & 11). The ozone was further increased so that there was a
substantial excess of it at the end of the flow tube and all of the NO was

converted to NO2 (Nos. 13-16). Again, the amount of 2H ~-DMN produced was

6
generally larger and more was produced on the cartridges which were loaded

with concentrated zones of 2H6—DMA (Nos. 14 & 16). Doubling the amount of
) : ;

H6—DMA on the cartridge did not result in any increase in the amount of
2

H6—DMN formed (Nos. 17 & 18). It was expected that a high concentration of
DMA in a small volume of sorbent bed would produce more DMN than the same
amount of DMA distributed evenly through the entire bed.

There was no clear indication that the level of relative humidity had
any significant effect on the results. This was not surpriéing in view of
the very large excess of water over the concentrations of other potential
reactants at even the lowest levels of relative humidity. A constant, coﬁ—
venient level of 50% relative humidity was adopted for further experiments.

The concentrations of NOx and ozone in these experiments were at levels
approximating the highest found in polluted air. In order to test the pos-
sible effects of conditions that might prevail at extremely elevated levels
of NOX in plumes c¢oming from a point source, three experiments (Nos. 19-21)
were conducted at much higher NOx and ozone concentrations. There was a

substantial inérease in the amount of DMN formed when the ozone level was

16



increased (No. 19), but no indication of any increase from higher levels of
NO2 (Nos. 21 & 21).

The principal result of this series of experiments is that under ex-
treme conditions of NO, and ozome pollution the conversion of 202 nM of DMA
on a Tenax cartridge was small (less than 1%). However it must be remem-
bered that the breakthrough volumes of DMA were not exceeded in these experi-
ments. Furthermore, the breakthrough volume of DMN is much larger than that
of DMA. If a volume of polluted air larger than the breakthrough volume of
DMA had passed through the cartridge, presumably even more of the DMA would
have been converted, and the resulting DMN would have been retained on the
cartridge. Thus it would be misleading to attempt to extrapolate these
results to higher sample volumes. On the otherhand, the concentrations of
DMA used to load the cartridges (0.5-33 ppm) were quite large, approximating
the levels that could be found in ambient air in the immediate vicinity of a
primary source. The results of this study suggest that the efficiency of
conversion of DMA to DMN would be greatly dependent on the concentration of

DMA in the sorbent bed. This means that more DMN might be formed on the

cartridge if the DMA concentration fluctuated during the sampling period
than 1f the same amount of DMA were drawn into the cartridge at a constant,
low concentration.

The presence of NO2 was clearly necessary for formation of DMN. This
suggests that the mechanism was formation of nitrous acid from NO, NO2 and
water with subsequent reaction between nitrous acid and DMA to form DMN.

The smaller yields of DMN in Experiment Nos. 17, 18, 20 and 21 in which
extremely high reactants levels were used were surprising.

A permeation tube containing 2H6-—DMA was placed in the upstream end of
the reaction tube (Fig. 1) so that the air passing down the tube would carry
with it a very low level of 2H6-DMA. Various concentrations of NO, NO2 and
ozone were introduced into the air stream and samples of NOZ’ ozone and
organic vapors were taken at the downstream end of the reaction tube. The
results are summarized in Table 3. In one experiment (No. 22) neither NO or
ozone was added to the air, and no 2H6-DMN was produced. Air containing 500
ppb NO without ozone was passed through the tube, and again no 2H6—DMN was
found (No. 23). However, substantial quantities of 2H6--DMN, somewhat larger

than those formed in the comparable in situ experiments, were found when
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Table 3.

FORMATION OF DMN FROM OZONE, NO, NO

AND DMN IN A FLOW TUBE

2
{ . 9
Ezperirent adggd E}:ggss N0y e} Bith) . lHﬁ—DMA -H6_D'\m D)ll;l DMI-dg
Yo. (ppb)  (ppb)  (ppb)  (ppb)  (ppb) T°C %RH  (nM)/(lliters)  (nM)/(liters) (mM)  (nM) 7 yield
22 0 - 0 0 0 25 50 - 202/15.6 - 0 0
23 0 - 500 500 0 24 50 - 202/15.6 - 0 0
24 190 0 500 340 190 24 .50 - 202/15.6 - 1.14 0.564
25 487 7 520 40 430 25 . 50 - 202/15.6 - ~3.78 1.871
26 680 180 500 0 500 25 50 - 202/15.6 - 1.93 0.955
272 0 - 500 500 0 26 50 - 202/15.86 - 0.140 0.069
287 220 0 510 290 220 27 50 - 202/15.6 - 0.6 0.297
298 475 15 510 50 460 26 50 - 202/15.6 - 1.82 0.901
302 680 180 500 0 500 26 50 - 202/15.6 - 0.34 0.168
31 210 ] 530 320 210 26 50 - '202/15.6 - 0.22 0.109
Ratio:
(Formed in Tube):
(Formed on Cartri@ge)
32 690 190 500 - 0 500 26 50 392/0,422¢ ~388/30 2.67 8.63 3.23
33 690 . 190 500 0 500 26 50 392/0.422¢ ~420/32.5 2.67 8.24 3.09
34 690 190 500 0 500 26 50 39210.[»22c ~388/30 2.44 7.06 2.89
35 700 200 500 0 500 22 50 ~140/30 140/0.125° lost lost
36 700 200 500 o 500 22 -50 ~140/30 140/0.125¢ 4.44 1.96 2.27 *

q1rradiated with UV lamp, 22 cm zone.centered i.7vm ffom downstream end of'tube, see Fig. 1.

Irradiation zone centered 0.6 cm from downstream end of tube.

CP;eloaded on cartridge.



ozone was added to the air stream (Nos. 24~-26). These experiments were
conducted with the reaction tube covered with aluminum foil. In order to
test the effect of ultra-violet radiation on formation of DMN in the flow
tube, a 22 cm length near the upstream end was uncovered and irradiated with
a Sylvania 110V, 275W sunlamp (Nos. 27-30). The flow tube was constructed
of 40 mm o.d. standard wall (~2 mm) Pyrexqgtnming. Light penetrates this

thickness of Pyrex with 50% transmission at A = 3170&.(13)

Oxygen and NO
photolyses occur only at lower wavelengths than could have penetrated the
tube, but NO2 and 03 are photolyzed to produce oxygen atoms under these
conditions, so that formation of DMN by a free radical mechanism might be
possible. However, some 2H6—DMN was found even in the absence of added
ozone. It could have formed in a photochemical reaction, but it was more
likely DMN formed in previous runs was stripped from the walls of the tube
as a result of its being heated by the lamp. Regardless whether DMN is
formed by a second (photochemical) mechanism, it appears significant that in
general less of it was found when part of the flow tube was exposed to
ultra-violet light, especially when the irradiation was done near the down-
stream end (No. 31). This indicates that the rate of DMN photolysis must be
more rapid than the rates of its formation in any photochemical processes
which might occur in the flow tube under the prevailing conditions. In
order to distinguish between DMN formed in situ by conversion of DMA adsor-
bed on the Tenax cartridge and DMN formed from DMA flowing through the tube,
a series of experiments was carried out in which alr containing 2H6—DMA,
NOX, and ozone was passed through the flow tube and sampled with a cartridge

which had been preloaded with lH -DMA (Nos. 32-34). Approximately three

6
times as much 2H6-DMN as lH6—DMA was found. This experiment was repeated in

reverse fashion, with 1H6—DMA being collected on a cartridge preloaded with

2H6—DMA (Nos. 35 and 36), and the amount of lH6—DMN collected was more than

double the 2H6
To determine the extent to which DMN that had formed in the reaction

-DMA formed on the cartridge.

tube might have adhered to the glass wall, samples were taken after the flow
tube experiments had been completed and the permeation tube had been re-
moved. In preparation, the reaction tube was cleaned by heating it from
ambient to 75°C over a period of 30 minutes while passing 5 %/min of air

through it. During this time a 30 £ sample was taken on a Tenax cartridge
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at the downstream end of the tube. 2H6—Dimethylamine had last been passed
through the tube eight days before. During the intervening time the tube
had been used for several other experiments. When the cartridge was desor-
bed and analyzed for 2H6—DMN, 7.84 nM were found. A second 30 £ sample was
then taken (30 min sampling period) while the tube was maintained at 75°C to
confirm that it had been purged free of 2H6—DMN and none was found. The
-DMA, NO

6 2
through it for 1 hr. Following this a 5 &/min stream of clean air was again

tube was cooled to room temperature and 2H and ozone was passed
passed for 48 min while the temperature was raised to 75°C and a 45 %
sample was collected on a Tenax cartridge. On this cartridge only 0.20 nM
of 2H6—DMN were found. The amount of DMN that was retained during any of
the experiments in Table 3 was probably small, since only a small quantity
of DMN was recovered by stripping immediately after passing DMA through the
tube for an hour. Since a much larger quantity of DMN was accumulated on
the tube during four days of passing D6—DMN through it, and since a substan-
tial amount remained on the tube for eight days afterward, it would appear
that desorption of DMN from a glass surface is a very slow process at room
temperature. This means that (1) only a small amount of DMN is lost during
the course of an experiment by adsorption on the tube, and (2) desorption of
DMN from the tube at ambient temperatures is too slow to significantly
affect the results of subsequent experiments. This further implies that
either most of the DMN is formed in homogeneous, gas-phase reactions or that
heterogeneous formation of a molecule of DMN does not usually result in its
adsorption. It was apparent that formation of DMN from NOZ’ ozone, and DMA

was less efficient in a Tenax GC sorbent bed that it was in a glass flow

tube.

Since no distinction could be made between homogeneous gas phase reac-
tions occurring in the flow tube and heterogeneous reactions taking place on
its walls, additional experiments were necessary. Also, a precise control
of the permeation rate for lH6—DMA and 2H6—DMA was Instituted through a
slight modification of the apparatus (Fig.. 3) to permit thermostatic control
of the environment of the permeation tube. This was done by passing the
nitrogen carrier gas from a permeation chamber (30°C) down the axis of the
flow tube through 316 stainless steel 1/4 in o.d. tubing to the delivery

point, where it passed into the air stream through a coarse Pyrex frit
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(Fig. 3). Between experiments the walls of the flow tube wére heated to
60°C for 1 hr while purging with air free of NOX, ozone, and DMA to remove
residual DMN from previous reactions.

To further examine the possibility of conversion of DMA to DMN on the
sorbent itself and whether the same conversion might not occur on the walls
of a sampler inlet tube, or even in the vapor phase in air, an additional
series of experiments was conducted. Cartridges preloaded with DMA in the
absence of reactive gases were used to sample air containing oxides of
6—DMA. The lH6—DMN could be formed only on

the cartridge while 2H6—DMN could form in the flow tube and on the cart-

nitrogen, ozone and 151 ppb of 2H

ridge. These results are shown in Table 4., Each experiment was also
repeated in reverse fashion with the cartridges being preloaded with 202 nM
of 2H6-DMA and used to sample 131 ppb of lHG—DMA in the reaction tube. The
mole ratio of DMN formed from the amine which passed down the tube to the
DMN formed from the amine preloaded on the cartridge was consistently larger
than one. This was interpreted to mean that some of the DMA must have been
converted to DMN before reaching the sorbent bed (Table 4).

The length of the flow tube was increased from 15.8 cm to 130 cm with-
out producing any significant change in the amount of DMN formed in the
tube. These results suggested that the reaction occurred on a surface in
the inlet of the cartridge (Table 4). Heating the flbw tube and inlet to
70°C produced a substantial increase in the conversion of DMA to DMN (Expt.
No. JD1).

To distinguish between homogeneous and heterogeneous reactions the flow
tube was replaced with one having a larger diameter. The flow rate of air
was increased to maintain the same linear velocity (520 cm/sec) as in the
previous experiments. The upstream DMA permeation tube was replaced with
one having a higher permeation rate in an attempt to achieve the same DMA
concentration in the reaction tube. The new permeation tube provided a DMA
concentration of 466 ppb or 3.5 times that which was used in the smaller
i.d. flow tube. This would be expected to lead to a three-fold increase in
the production of DMN in the flow tube if it were formed in a homogeneous
gas-phase reaction. Also, the mole ratio of DMN formed in the tube and
cartridge to the DMN formed only on the cartridge would become substantially

larger than 4, since it was already larger than 1 before the change was
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Table 4. EFFECT OF OZONE, NO, NO2 AND DMA ON IN SITU FORMATION OF DMN

Flow rate

_— 2.
0, 0, No_ NO Ko, Tube Lore Hg-DHA Hg-DHA 1, 2 oo DHN Ratio
Experiment  added  excess (liter/min)/ (nM)/ (nh)/ Hg-DMN 6 formed Ty o 2 -pan
No. {ppb) (ppb) (ppb) (ppb) (pph) T°C (mm) (liters) (liters) (nm) (nM) (%) 6 6
a? - - - - - - 404/0.312° 0 0.017
0n2 685 125 560 (4] 560 24 5/135 0/50 - 0 0.017 0.004
ON3 635 125 560 0 560 24 5/35 0/10 202/0.156: 0 0.137 0.067
AN 685 125 560 0 560 24 5/35 0/30 202/0.156b 0 0.217 0.107
NS 685 125 560 0 560 24 5/35 0/50 202/0.156 0 0.156 0.077
CN1 265 45 220 0 220 23 5/35 0/10 202/0.156: 0 0.093 0.046
Ch2 270 50 220 0 220 23 5/35 0/30.3 202/0.156b 0 0.156 0.107
[¢tk] 270 50 220 (4] 220 24 5/35 0/10 504/0.312'3 0 0.156 0.038
c 270 50 220 0 220 24 5/35 0/30 b04/0.312b 0 0.156 0.038
cxs 970 180 140 0 740 25 5/35 0/10 2()2/0.156b Q 0.225 0.111
cne 920 180 740 0 740 25 5/35 0/30 202/0'156b 0 0.150 0.074
CN? 905 185 720 0 720 26 5/35 0/10 loOIc/0.312b 0 0.287 0.071
CNB 905 185 720 0 720 26 5/35 0/30 404/0.312 0 0.212 0.052
HpT 0 ] 0 0 0 26 5/35 202/37.6c o/c b 0
Hp1,2 625 95 530 0 530 25 5/35 202/37.6c 202/0.156b 0.310+0.10 0.21240.05 1.46
TR 565 20 560 15 545 25 5/35 202/37.6c 202/0.156b 0.500 0.400 1.25 .
1ns 5370 25 555 10 545 25 5735 202/37.6c 202/0.156b 0.405 0.312 1.29
16 570 25 555 10 545 25 5/35% 202/37.6Cb 202/0.156 0.472 0.425 1.11
Ill)7:l 620 105 515 0 515 27 5/35 202/0.176 202/32.8¢ 0.189 0.437 0.43
1npLa 0 0 0 0 0 22 5/35 0/0 b 202/32.8¢ 0 0
np10.11 532 2 590 60 530 23 5/35 202/0.176°  202/32.85  0.081#0.04  0.412+0.15 0.196
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Table &4 (cont'd)

Flow rate

2
0 0 N No R Tabe hore HgDNA Hg=DMA Ly i 2y o 0N Ratio
Lxperiment addéd exXcess < (liter/min)/ (nM)/ (nM)/ 6_l'1 6 I formed " -D%V/ZH _DMR
No. (rpb) (rpb) (ppb) (ppb) (ppb) T°C (mm) (liters) (liters) Lom) (nm) ) o 6
a
tni 630 90 540 0 5i0 21 5/35 202/37.69  202/0.156° 0.256 0.200 1.28
Lan 512 7 5335 30 505 23 5/35 202/17.6 b 202/0.156 0 0
LL? a 635 90 545 Q 545 24 5/35 202/0.]76h 202/32.8d 0.189 0.287 0.66
LD1O 487 7 510 30 480 23 5/35 202/0.176 202/32.84 0.148 0,312 0.47
a,e
JD1 469 4 500 35 465 24 5/35 202/0.176b 202/32.8d 0.243 0.625 0.38
BT)J 228 3 485 260 225 22 23.6/76 202/10.6c 202/0.1563 0.391 0.137 2.85
B]La 233 3 500 270 230 23 23.6/76 202/10.62 202/0.156 0.256 0.100 2.56
B17 242 2 515 275 240 23 b 0.391 0.125 3.13

23.6/76 202/10.6 202/0.156

8riow tube heat purged 1 hour to 75°C before this run.
bPreloaded on cartridge in the absence of reactive gases.
CAmine delivered to alr stream 15.8 cm from flow tube exit.
dAmine delivered to air stream 1.3 m from flow tube exit.
©Flow tube maintained at 70°C during this run.

fAmine delivered to air stream 70 cm from flow tube exit.



made. If the reaction were heterogeneous, then less DMN would be produced
in the tube since the surface to volume ratio was decreased from 1l.1l4 to
0.53 in going from the smaller to the larger tube. This would cause the
mole ratio to decrease since the amount of amine from the tube drawn into
the cartridge (1 %/min) was kept constant.

The result actually obtained was a less than three-fold increase in the
mole ratio (Table 4). Furthermore, the ratio was substantially independent
of the length of the tube. This means that while some conversion of amine
may have occurred in the flow tube, most of the DMN formation happened in
front of the cartridge and it must have taken place on the glass fiber
filter and/or the glass fiber plug which was used to anchor the Tenax GC in
the cartridge. However, the percent conversion of DMA to DMN was in all
cases very small (Table 4).

The results obtained in this study show that it is important to obtain
simultaneous data on atmospheric concentrations of NOX, 03, andzamines when
sampling for nitrosoamines. A control such as the addition of H6—DMA to
the sampling stream should be used to determine those environmental factors
which may contribute to in situ DMN formation. This would be especially
necessary to any attempt to show that nitrosoamines had been formed in the
atmosphere from reactants.

An examination for other potential in situ reactions on Tenax GC was
also made. 1In all of the experiments previously described (particularly
those using ~2 ppm NOX) there was no indication of the formation of 2,6-
diphenyl-p-quinone which has been reported for more corrosive atmospheres

(14)

such as stationary source sampling. These observations were consistent

(4)

with our previous report. Nevertheless, we have attempted to precisely
define in this investigation the sampling conditions for which representative
atmospheric samples may be procured and the limitations of the devices used,
in particular the glass fiber filter. We believe that it is important to

fully characterize any new sampling device prior to its widespread usage.
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SECTION 6
PERMEATION SYSTEM FOR SYNTHESIZING AIR/ORGANIC VAPOR MIXTURE
FOR CALIBRATING INSTRUMENTS

The four general factors which affect the sensitivity of an analytical
procedure for the analysis of carcinogenic vapors in ambient air have pre-

(4)

viously been discussed. A procedure for the calibration of instruments
for quantitative analysis must systematically account for these factors. It
is difficult to deliver aliquots of concentrations (ppt) near the lower
detection limits so that calibration plots often are needed to be extrapo-
lated out of their region of wvalidity. Because of the long-term variation
in sensitivity of the analytical system as well as the variation of the
gsystem's sensitivity to different chemical classes, numerous compounds need
to be used for calibration. Sensitivities of vapors relative to standard
compounds in the gc/ms system may be measured and have previously been
reported for several selected compounds.

Sampling of air to which known quantities of vapors have been added
would account for the errors inherent in collection and analysis procedures,
but such low concentrations are subject to rapid depletion by adsorption
onto surfaces of vessels used for providing calibration standards. This
problem can be circumvented by the use of permeation or diffusion tubes
which at a controlled temperature emit a vapor at a constant lower rate.

The concept thus utilizes a stream of air or N2 passing over a group of
permeation or diffusion tubes in a thermostated chamber which picks up a low
concentration of vapor from each tube. Surfaces in the flow system become
equilibrated with these compounds so that they can be delivered from the
system at the same rate that they were emitted by the permeation or diffu-
sion tubes. The permeation rate can be determined gravimetrically by
weighing each tube at periodic intervals.

A permeation system for synthesizing air/organic vapor mixtures for the

(4)

calibration of instruments was designed and previously reported. The
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preparation of a series of permeation tubes for calibrating the gc/ms/comp

(4)

system for analysis of field samples has also been reported. Permeation
rates (g/min/cm) ranged from 1 x 107°% t0 -1 x 10710 using the plastic
materials TFE, FEP and polyethylene. It had also previously been determined
that the permeation rate was highly dependent on the vapor pressure, the
chemical properties of the substance and the plastic material chosen for the

(4)

preparation of permeation tube. The use of permeation tubes appears to
be a feasible technique for synthesizing accurate and reproducible air/
organic vapor mixtures.

The previously reported permeation flow system was modified to incor-
porate improvements which will be discussed in this section. The perfor-
mance of this permeation flow system for accuracy and reproducibility to
deliver known concentrations of air/vapor mixtures to cartridges was tested.
A number of permeation tubes containing non-polar, semi-polar and polar
organics for synthesizing an array of air/vapor mixtures were examined.
Linear regression analysis was used to determine the permeation rate for
each of the organic vapors.

The performance of several permeation tubes over an extended period of
time was examined as well as the effect of cold storage on their stability
of permeation rate.

EXPERIMENTAL

The design flow system is depicted in Figure 4. The components were
connected with 1/8" o.d. Teflon tubing. The Pyrex permeation tube (25 mm
i.d. x 44 cm in length) was enclosed in the jacket through which an etha-
nol/water mixture was circulated from a constant temperature bath (Haake
Model FE circulating pump and thermostated heater coupled with a Haake Model
Cl1 refrigeration unit). The carrier gas (N2 or air) from a lecture bottle
was regulated with a Matheson 8-588D regulator and passed through a scrubber
(charcoal). A low pressure regulator was placed in line between the carrier
gas supply and the permeation chamber in order to regulate constant upstream
and downstream pressures to provide a uniform flow. The low pressure regu-
lator was a Moore 40-2 regulator, with a Matheson 63-3101 pressure gauge
placed between the Moore regulator and the permeation chamber. Before
entering the permeation chamber, the carrier gas was passed through a tem-

perature equilibration coil which was ~4 ml i.d. x 1 m in length. Upon
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leaving the chamber, the carrier gas/vapor stream passed through a 100 ml
mixing chamber before being split. The air/vapor mixture was split and
regulated between two parallel lines by needle valves. On one leg of the
split system, the air/vapor mixture could be directed through two additional
legs via a three-way teflon plug stopcock to deliver vapors to Tenax GC
cartridges in parallel. The effluents from the cartridges were monitored
with a rotometer (Brooks Instrument Div., Emerson Electric Co., R-2-15-C)
containing a glass float. The second leg of the system served as a method
of by-passing excessive flow. The second leg of the split system was also
monitored with a rotometer (Brooks Model R-2-15-D) with a Tantalum float. A
type 3155 tube size R-2-15-AAA rotometer was used in each branch of the flow
system. The reproducibility of the rotometer which measured flow through
the cartridge and excess flow branch has previously been described.(4)

A large permeation chamber connected to the constant temperature bath
was flushed continuously by a 100 ml/min N2 stream and was used to store
permeation tubes. This permitted calibration of the tubes without inter-
fering with the operation of the flow system and the immediate use of the
stored tubes without waiting for equilibration of the permeation rate.

This system could be used either to load sorbent cartridges or to
deliver vapors to a stream of air entering a cartridge sampler. A cartridge
holder consisting of two Beckman teflon reducing unions (No. 830511) was
used for holding sampling cartridges. The upstream union was fitted with a
teflon plug which had a2 2 mm i.d. bore to minimize dead volume.

Permeation tubes for several typical compounds were prepared for asses-
sing their long-term storage stability and for the calibration of instru-
ments. They were made of ~7-15 cm lengths of plastic tubing. Three kinds
of tubing were used: polyethylene (PE, 0.25 in o.d. x 0.19 in i.d.) and two
types of teflon tetrafluoroethylene (TFE) and fluorinated ethylene and
propylene (FEP) were usedk )The ends were closed with glass plugs secured by
4

stainless steel ferrules. This technique was used for the preparation of
all of the permeation tubes described in this section. The plastic tubing
and the end plugs withstood the pressure of compounds as volatile as di-

methylamine at ambient temperatures.
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RESULTS AND DISCUSSION

Performance of a Gas Flow System for Delivering Vapors from Permeation Tubes

Previously a flow system was described which consisted of a stream of
N2 gas delivered from a Matheson 8-580 regulator through a Hoke 20-turn
needle valve to a thermostated chamber which could contain one or more

(4)

permeation tubes. In this system, the effluent stream from the chamber

was split by a pair of Hoke 20-turn needle valves and part of it was de-
livered to a sampling cartridge while the rest was delivered to a flame
ionization detector (FID). The flow rate in each branch was measured with a
calibrated rotometer (Brooks Instrument Model 1355 with R-2-15-AAA tube and
a glass float). The FID was used to evaluate the stability of the rate of
delivery of vapors from the system. The FID-system could not be used to
deliver vapors to sampling cartridges because the back pressure on the
rotometer due to flow resistance of the flame tip resulted in some error in
flow rate measurements above 35 ml/min when the FID was connected to the
system. During the previous studies, observations of the FID signal during
operation of the flow system revealed that: (1) small variation in pressure
supplied by the 8-580 regulator were amplified in the branch of the flow
system receiving the smaller part of the flow; (2) it was very difficult to
establish and maintailn a stable pressure in the system as exhibited by the
sinusoidal wave in the FID signal; (3) removal and repiacement of cartridges
disturbed the pressure and therefore the flow rates in the system. Occa-
sionally this disturbance as indicated by the FID signal remained evident
during a substantial fraction of the sampling period. Thus, appropriate
modifications to the system were made as shown in Figure 4 and their effects
on performance as evaluated by observation of the FID signal are reported
here. The system was modified to include an oll manometer which replaced a
Matheson 63-3101 pressure gauge (0-15" water). A Moore Products Co. model
40-2 low pressure regulator was used to supply carrier gas to the system as
shown in Figure 4. Parallel cartridge holders were installed and connected

(4) which

permitted removal and insertion of cartridges without interrupting the

to the system by a pair of 2 mm teflon plug three-way stopcocks

carrier gas flow.
For comparison, an initial series of experiments (Table 5) was carried

out using only the 8-580 regulator with needle valves. Then a series of
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Table 5. EFFECT OF METHOD OF CARRIER GAS DELIVERY ON STABILITY OF THE LEVELS OF

VAPORS DELIVERED BY A FLOW SYSTEM CONTAINING PERMEATION TUBES

Signal
Chamber Flow Rates Level Duration of

Method of Nitrogen Pressure (ml/min) (Arbitrary Noise Drift Observation
Carrier Gas Supply (in H20) Discarded To FID Units) (% Signal) (% Signal) (min)
Matheson 8-580 regulator 9.2 0 59.8 428.0 2.2 1.5 54
(7 psig) to a Hoke 20- 1.9 29.8 29.6 160.0 1.0 4.0 37
turn needle valve? 1.9 44.8 14.8 30.0 1.3 6.0 69

1.8 49.5 9.5 20.8 1.3 3.8 82
Matheson 8-580 regulator 2.0 0 56.7 483.2 0.7 2.6 70
(20 psig) to a Hoke 20- 1.9 29.6 28.4 183.4 1.0 8.0 52
turn needle valve follo- 2.0 44.7 14.4 20.2 2.0 7.5 39
wed by 0.8 m of 0.009 in 2.1 49.6 9.3 9.7 2.1 6.2 24
stainless steel capil-
larya
Matheson 8-580 regulator 2.0 0 57.2 499.2 0.9 2.6 20
(20 psig) to a Moore 40-2 2.05 30.1 29.4 190.4 1.9 9.6 28
regulator (15" H50) fol- 2.0 44.8 15.1 33.0 1.2 7.4 72
lowed by a Hoke 20-turn 2.0 52b 9.1 20.4 0.8 2.9 38
needle valve®
Matheson 8-580 regulator 2.0 0 59.4 512.0 0.6 1.9 61
(20 psig) to a Moore 40-2 2.0 30.0 29.8 211.2 0.6 2.4 54
regulator set to permea- 2.0 44,8 15.0 33.3 1.2 4.1 90
tion chamber pressured 2.0 49.7 9.2 20.2 1.0 3.4 190

(continued)
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Table 5 (cont'd)

Signal
Chamber Flow Rates Level Duration of
Method of Nitrogen Pressure (m1/min) (Arbitrary Noise Drift Observation
Carrier Gas Supply (in HZO) Discarded To FID Units) (% Signal) (% Signal) (min)
As above® 1.95 0 61.2 1546.0 0.8 3.6 65
2.0 29.1 29.9 634.9 1.0 2.4 60
2.0 45.0 15.6 112.8 0.7 2.6 47
2.0 49,5 9.0 70.2 0.4 3.2 104
2.0 49,7 6.3 54.8 1.2 4.4 109
As above® 5.0 0 58.8 675.2 1.1 2.8 44
5.0 29.0 30.3 271.2 1.2 6.5 270
5.0 45.3 15.0 46.7 0.7 3.2 43
5.0 50.6 9.9 33.4 1.0 1.9 38

qpermeation tubes used were benzene (2.34 x 10_7 g/min), toluene (1.12 x 10_7 g/min), and benzene—d6
(1.68 x 10~7 g/min).

bEstimated. Flow rate exceeded range of rotameter.

CPermeation tubes used were acetone (1.67 x 10_7 g/min), chlorobenzene (1.12 x 10_7 g/min), and 2-
butanone (1.76 x 10_6 g/min).

dPermeation tubes used were acetone (1.67 x 10_7 g/min) and chlorobenzene (1.12 x 10_7 g/min) .



experiments was run in which the 8-580 regulator and needle valve were aug-
mented by a capillary flow resistor. A third series of experiments was run in
which the 8~580 regulator supplied pressure to the 40-2 low pressure regula-
tor and the flow rate from it to the permeation chamber was regulated by a
needle valve. Finally a series of experiments was run in which the 40-2
regulator was used to set the pressure directly in the permeation chamber

with the flow rates being controlled by the needle valves which were used to
split the flow. In this series of experiments, the permeation tubes con-

taining benzene, benzene-d, and toluene were employed.

Performance of the flgw system was evaluated in terms of stability of
the signal from the FID with respect to two criteria: ''moise" and "drift".
Noise was defined as variation in signal level over a period of 15 sec or
less and it consisted substantially of oscillations about the mean signal
level. 1t was expressed as a percentage of the lowest observed signal
level. Part of the noise originated in the FID electrometer, but some of it
also originated in the flow system. Drift consisted of variations in signal
level over a period exceeding 15 sec. It also was expressed as a percentage
of the lowest observed signal level. It did not generally take the form of
a oscillation and apparently resulted most from varlation in flow rate
although other instrumental sources of signal drift were possible. The
lengths of observations were recorded because a long period of observation
was a more stringent test of signal stability than a short ome. For each
series of experiments, several different flow rates to the branches of the
system were used.

The first series of runs using a 8-580 regulator with needle valve gave
results substantially in agreement with those obtained earlier under these

(%) There was up to 67% drift in the signal (Table 5). It was

conditions.
evident that much of this drift resulted from pressure instability due to
the use of the combination of three needle valves to set flow rates. This
instability increased with pressure and had resulted in the conclusion
reached previously that it would be impractical to operate the flow system
at pressures above 0.17 psi (4.7" water). Another series of experiments
were carried out at low pressure (1.9" water) and time was taken to permit

the pressure to equilibrate. Use of pressure gauge rather than oil mano-

meter permitted more accurate observation of pressure equilibration.
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A series of runs was carried out using the 8-580 regulator with needle
valve followed by a 0.8 m of 0.09 in i.d. stainless steel capillary. The
purpose of the additional flow resistor was to dampen fluctuations in the
pressure output of the 8-580 regulator to produce a more stable flow rate.
However, it turned out to be extremely difficult to set a predetermined
chamber pressure with this arrangement. The noise level of the FID signal
was reduced only if all the flow was to the FID. Due to the decrease in
flow stability, the signal drift was increased.

The capillary flow resistor was removed and the Moore Products Co.
Model 40-2 low pressure regulator was inserted between the 8-580 regulator
and the needle valve. It was set to 15" water pressure for output pressure
and the flow rate was regulated with the needle valve. A slight reduction
in noise resulted, but drift was unaffected.

The 40~2 regulator was placed immediately upstream of the permeation
chamber with no valve or other flow resistor between it and the chamber. It
was used to set the pressure in the chamber and the flow rates were control-
led only by the needle valves which were used to split the flow (Fig. 4).
There was a slight decrease in noise and signal drift was reduced. Some of
the percentages of signal drift recorded in Table 5 were slightly higher for
this arrangement than for others, but the duration of observation was also
much longer. What was more significant than the small improvements in drift
and noise was the very large increase in the convenience and speed of set-
ting pressures and flow rates. This was a most significant improvement in
the system which was made by introducing the 40-2 regulator.

A series of experiments was performed using permeation tubes of polar
compounds (acetone, chlorobenzene, 2-butanone) in order to determine whether
slow desorption from flow tube walls by polar compounds might adversely
affect the performance and background of the system. If the proportion of
flow to the FID were maintained at a certain level for a while and then
abruptly reduced, this would be observed as a gradual decrease in signal
level until the amount of material adsorbed on the walls had equilibrated.
Such an effect was observed, but it was slight and it did not significantly
affect the observed signal drift if observations were started 26 min after

changing the flow rates.
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The effectiveness of the parallel cartridge holders for rapid changing
of cartridges with minimum disturbance of the flow system was evaluated.
The flow resistance of the Tenax cartridges is quite low at the flow rates
which are utilized in this permeation system and only a small drop in the
rotometer reading was observed when flow was switched from an empty cart-
ridge tube to one packed with Tenax. The decrease in flow rate was gene-
rally no more than 5% and it was more evident as a drop in the FID signal
than the rotometer reading. It was nevertheless a source of error which
could be minimized by first establishing the flow rate with the Tenax cart-
ridge in-line as a flow resistor since the difference in the flow resistance
between two Tenax GC cartridges is normally very small. By this means a
change in signal level could be reduced to 2% or less at a pressure of 2" of
water. Use of gauge pressures higher than 2" water should minimize flow
rate fluctuations due to differences in flow resistance of individual cart-
ridges. On the other hand, use of elevated pressures could potentially lead
to errors in the calibration of permeation tubes. If a permeation tube were
subjected to very large changes in ambient pressure, gains and losses of
weight due to permeation in and out of the tube of the gas in which it was
immersed might occur. Changes in pressure due to natural fluctuations in
barometric pressure would be too small to cause significant calibration
errors. Therefore use of permeation tubes at gauge pressures which are
small compared to natural fluctuations in barometric pressure could not
adversely affect performance.

The performance of the modified flow system was re-evaluated at a pres-
sure equivalent to 5" water. The signal drift and oscillation previously

(4)

observed were absent. Noise was minimal and drift was slight except for
one observation which lasted for 4.5 hrs. There was no indication that the
system was approaching a high pressure limit for practical operation. Be-
havior of the signal level when changing from one Tenax cartridge to another
was observed at pressures up to 6" of water (Table 6). No signficiant fluc-
tuations in signal level occurred at 4" of water and above. The influence
of pressure on the time required for the signal level to stabilize after
insertion of permeation tubes in the system was also observed (Table 6). It

was found to be insignificant. The signal level approached its final level
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Table 6. EFFECT OF CARRIER GAS PRESSURE IN THE PERMEATION CHAMBER ON VARIATIONS IN
FLOW RATE AND TIME REQUIRED FOR STABLE DELIVERY OF VAPORS

Time Required to Attain Final

Chamber Change in Signal Level Signal Level After Insertion of
Pressure Due to Change in'Cartridgesa Permeation Tubes in Chamber
(in_HZO) (%) (min)

2.0 1.7 24

2.1 2.3 -

3.5 - . 20

4.0 0.5 -

5.0 - 33

6.0 O.Ob 20

8Individual Tenax cartridges vary slightly in flow resistance.
bSignal level drifted 0.5% after 40 min,



within about 20 min and sometimes required a short additional period to
stabilize completely.

In summary, the best method of delivery of carrier gas to the permea-
tion tube flow system is to control the pressure in the chamber with a low
pressure regulator and contol the flow rates only with the valves which are
used to split the flow. Increasing the pressure from 2-6" of water mini-
mizes signal fluctuation due to differences in flow resistance of individual
cartridges.

Examination of Long-Term Performance of Permeation Tubes

Effect of Cold Storage--

A series of permeation tubes using several plastic tube types was
prepared during the latter part of 1975. These permeation tubes were used
to examine the effect of temporary storage at reduced temperature. The
permeation tubes were sealed in a glass ampule and stored in the freezer
at -5°C for a period of two weeks. At the end of this period, the tubes
were returned to room temperature, weilghed and placed in storage at 20.1°C
and then weighed periodically during the subsequent months. Linear regres-
sion analyses of the data obtained on the permeation rates for the periods
of February-April May-July are presented in Table 7. The tubes returned to
approximately their former permeation rates after cold storage, but none of
the rates after storage were precisely the same as initially. Weight losses
which occurred during the first six days after the cold period was termina-
ted indicated elevated permeation rates. This might of course have occurred
as a result of moilsture which could condense on the tubes while they were
cold. It is apparent from these data that a calibrated tube will return to
approximately its former permeation rate after cold storage, but recalibra-
tion after cold storage would be necessary for maximum accuracy.

Stability of Permeation Rates-—-

Some permeation tubes which had been prepared during January and Feb-
ruary had not stabilized by April. Periodic weighings were made during the
months of May-July and linear regression analysis was contrasted with that
taken during February-April of 1976. These results are shown in Table 8.

It is evident that with several notable exceptions, the permeation rates had
actually reached their final level within four months. These tubes for
which the permeation rate had not stabilized were phenylacetylene (FEP);
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Table 7. RATES OF WEIGHT LOSS FOR PERMEATION TUBES
BEFORE AND AFTER STORAGE AT -5°C

Permeation Rate (g/min)

Determined by Determined‘by

Linear Regression Weight Loss

Compound Plastic Feb.-April May—July May 18%24
acetone PE 1.74 1.67 1.68 x 107°
TFE 3.97 3.83 4.45 x 1077

FEP 5.87 6.37 9.01 x 108

benzene TFE 2. 44 2.34 3.22 x 107/
FEP 2.47 2.70 6.74 x 1070

dichloromethane  FEP 3.01 2.95 3.42 x 1077
chloroform FEP 5.56 6.10 10.6 x 1073
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Table 8. RATES OF WEIGHT LOSS FOR PERMEATION TUBES
DETERMINED OVER TWO EXTENDED TIME PERIODS

Permeation Rate (g/min)
Determined by
Linear Regression

Compound Plastic Feb.~April May-July

toluene TFE 1.07 x 1077 1.12 x 1077

FEP 4.07 x 1078 4.14 x 1077

phenylacetylene TFE 4.12 x 10—8 4,11 x 10-8

FEP 9.54 x 10~ 4.73 x 1077

1,1,1-trichloroethane TFE 8.75 x 10_9 1.31 x 10-8

FEP 2.03 x 1077 1.06 x 1072

tetrachloroethylene TFE 1.50 x 10~/ 1.85 x 107/

FEP 6.52 x 1072 3.80 x 107°

chlorobenzene TFE 1.07 x 107/ 1.12 x 1077

FEP 1.31 x 1078 1.10 x 107°

m-dichlorobenzene TFE 3.40 x 107/ 3.68 x 107/
FEP 2,58 x 10-8 Gained weight

dichloromethane TFE 2.28 x 10-6 1.84 x 10-6

chloroform TFE 1.14 x 107° 1.13 x 1070

carbon tetrachloride TFE 5.99 x 10“9 3.78 x 10-8
FEP Gained Weight Gained Weight
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1,1,1-trichloroethane (FEP and PFE); tetrachloroethylene (FEP); m-dichloro-
benzene (FEP) and carbon tetrachloride (TFE and FEP). In all cases for
which tubes had not stabilized, the permeation rates were below 1'0—7 g/min.
The reason for failure of a tube to obtain a steady permeation rate in
a reasonable length of time was not evident. There appeared to be several
possible explanations: (1) tubes with very low permeation rates require a
very long time period to stabilize. This is probably what is being observed
when the permeation rate increases over a long period of time without ever
approaching a steady state and without ever reaching 10_7 g/min. (2) Chemi-
cal reactions might occur between the vapor and the plastic material. This
could explain either an increase or decrease in permeation rate but is not
likely to occcur in those cases because the plastics used are relatively
unreactive. (3) Chemical reaction of the liquid inside the tube might
occur. This coqld explain either an increase or decrease in the the permea-
tion rate. It is plausible in the cases where the compound is known to
polymerize or readily decompose. (4) Chemical reactions of vapors from
outside the tube with the outside surface of the tube and/or with the vapor
permeating from the tube at its surface might occur. It would seem to be
rather improbable at the wvapor concentrations prevailing in the storage
chamber which is swept by a 100 ml/min N, stream, but it cannot be defi-
nitely ruled out. (5) Teflon is not extremely hydroscopic, but the tubes
are stored in a dry N2 stream and when they are removed for weighing, they
may pick up some moisture from the ambient air. If the permeation rate is
very low, weight loss over a reasonable period of time might be obscured by
gains or losses of water. This could result in a small weight gain or an
erratic rate of weight loss for tubes which have a very small permeation
rate. (6) It is known that polymeric materials will change structurally,
i.e., swell when they come in contact with organic liquids. It is con-
ceivable that a physical change occurs in the plastic material when it
becomes saturated with the organic liquid. If swelling occurs, this could
cause a change in the porosity, thus a change in the permeation rate. Of
all the above explanations, the latter is probably the most significant in
explaining why such a long period is required for stabilization of the
permeation rate and for the changes in the permeation rate with respect to

time for some of the chlorinated materials in a plastic tube. The
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observations described here establish some practical limits for the use of
permeation tubes in an experimental apparatus for which they must be removed
for weighing: (1) the tubes should be maintained at a temperature high
enough so that the compound has a substantial vapor pressure in order that
the permeation rate may be reasonably large; (2) unstable or highly reactive
compounds may not be suited for use in permeation tubes unless the permea-
tion rate is large enough that the rate stabilizes and the tube can be used
within a suitably short period of time; (3) use of an organic liquid per-
meation tube under conditions in which the permeation rate is substantially
below 10_7 g/min does not appear to be practical. The higher the permeation
rate, the more quickly steady permeation is reached and the more stable is
the observed permeation rate. In order to use tubes which permeate faster
than 10_7 g/min, some form of flow splitting is required to obtain the low
concentration needed for calibrating air sampling systems. (4) Compounds
which permeate too fast from polyethylene tubes and too slow from teflon
tubes might be handled either in very short polyethylene tubes attached to
impermeable reservoirs or in teflon tubes maintained at elevated tempera-
tures.

Several tubes which exhibited slow permeation rates were recalilbrated
at 30.4°C in order to determine what the effect of the resulting increase in
vapor pressure would be on the permeation rates. Results for the higher
temperature are contrasted with the original results in Table 9. It is seen
that this increase in temperature effected only slight increases in permea-
tion rates. The largest increase was for the 1,1,l-trichloroethane (PFE)
which increased by a factor of 5.65. The FEP tubes for carbon tetrachloride
and m-dichlorobenzene did not have a final permeation rate at 20.1°C. They
frequently gained weight between weighings. The carbon tetrachloride also
gained weight at 30.4°C, but it was possible to establish a permeation rate
of 2.4 x 10—8 g/min from some of the data. The m-dichorobenzene tube had an
apparently stable permeation rate of 1.26 x 10-8 g/min at 30.4°C. 1In
general permeation rates were increased very little by increasing the tem-
perature 10°. A more practical means of handling these compounds would
probably to be using extremely short polyethylene tubes with attached

reservoirs.
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Table 9. PERMEATION RATES OF SOME HALOCARBON PERMEATION TUBES AT 20.1°C and 30.4°C

Permeation Rate (g/min) Ratio

Rate at 30.4°

Compound Plastic 20.1°C 30.4°C Rate at 20.1°
Carbon tetrachloride TFE 3.78 x 10—8 1.88 x 10_7 4.97
FEP >10-8a ~2.4 x 10782 -
1,1,1-Trichloroethane TFE 1.31 x 10°2 7.40 x 1078 5.65
FEP 1.06 x 10™° .2 x 10-8a ~1.9
Chlorobenzene - TFE 1.12 x 10:2 2.28 x 1927 2.04
FEP 1.10 x 10 ~3.4 x 10 ~3.1
m-Dichlorobenzene TFE 3.68 x_].O-7 3.50 x 10:; 0.95
FEP >10 8a 1.26 x 10 -

8Tube gained weight between two or more weighings during this calibration.



New permeation tubes were also prepared for chloromethane and bromo-
methane due to the observed vapor pressures of these compounds. The permea-
tion rates for the TFE tubes were too high to be useful and FEP tubes
reached a steady permeation rate very quickly.

Polyethylene permeation tubes with attached reservoirs were prepared
for carbon tetrachloride, ethyl acetate and 2-butanone. Carbon tetrachlo-
ride had too low a permeation rate through teflon tubes while it permeated
at a very rapid rate through polyethylene. By making the tube very short, a
useful permeation tube was obtained. The ethyl acetate and 2-butanone tubes
were made to replace longer tubes which had become depleted. Several addi-
tional permeation tubes were also prepared (Table 10).

Table 11 summarizes the permeation tubes for a series of organic com-

pounds which have been prepared with their materials of construction and

specifications.
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Table 10. PERMEATION RATES OF SOME PERMEATION TUBES AT 20.1°C

Length
Compound (cm) Plastic Permeation Rate (g/min)
-5a
Chloromethane 9.0 TFE 1.7 x 10 ~6
6.5 FEP 1.81 x 10
Carbon tetrachloride 0.8b PE 6.25 x 10—6
Ethyl acetate 2.8b PE 1.33 x 10_6
2-Butanone 4.8P PE 1.14 x 1078
1,2-Dichloroethane 8.0 TFE 2.08 x 10~/
Bromomethane 6.0 TFE 2.44 x lO:;a
6.0 FEP 5.98 x 10
, -6d
Chlorine 2.0 c 2.03 x 10

a . .
Permeation rate too high to

berex reservoir attached to

®plastic type unknown.

Proba

Metronics Associates, Inc.,

dChlorine tube only: Calibrated at 30.4°C.

be useful. Depleted after a few weeks.
tube.

bly FEP. Commercially prepared tube:
Serial No. 98.

44



Table 11.

PERMEATION TUBE SPECIFICATIONS FOR SEVERAL CHEMICAL CLASSES

Chemical Class Compound Length Material Rate
(cm) g/min

Halogenated Methylene chloride 11 FEP 3.15 x 107/

hydrocarbons Trichloroethylene 7.5 FEP 1.17 x 1078
Chloroform 10.2 TFE 1.12 x 107°
m-Dichlorobenzene 6 TFE 1.93 x 107/
m-Dichlorobenzene 5.8 FEP 6.82 x 10"9
Vinyl chloride 10 FEP 2.02 x 107°
Vinyl chloride 4.8 FEP 8.17 x 107’
1,1,1-Trichloroethane 8 TFE 3.42 x 1078
Tetrachloroethylene 5.2 TFE 1.89 x 107’
Chlorobenzene 5.5 TFE 1.55 x 10-.7
Chloromethane 6.5 FEP 1.81 x lC)-6
Carbon tetrachloride 8 PE 6.08 x 10_6
1,2-Dichloroethane 8 TFE 2.00 x 10-7
1,2-Dichloropropane 7.7 TFE 1.43 x 10_8
Bis- (2-chloroethyl)ether 8.3 TFE 1.74 x 10_8
2-Chloro-1, 3-butadiene 9.5 TFE 6.74 x 10_8
3-Chloro-1-Butene 9 TFE 2.87 x 10_7
1,1,1,1-Tetrachloroethane 9 TFE 9.90 x 1071t
Dibromomethane 6.4 FEP 8.30 x 10_8
Dibromomethane 6.2 TFE 1.42 x 10—6
Methyl bromide 6 FEP 5.94 x 107/
1,2-Dibromopropane 9.8 TFE 1.68 x 10“7
Bromine 4.4 TFE 2.23 x 10_6
Bromine 3. TFE 4.85 x 107°
Perfluorobenzene 5.5 FEP 7.82 x 10-6
Perfluorotoluene 5.5 FEP 3.33 x 10_6

(continued)
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N Table 11

(cont'd)

Chemical Class Compound Length Material Rate
(cm) g/min

Bromodichloromethane 5.7 FEP 5.89 x 10_9
Bromodichloromethane 5.2 TFE 3.93 x 10-7
1-Bromo-2-chloroethane 9.8 TFE 1.71 x 10-7

Hydrocarbons n-Heptane 12.3 TFE 2.06 x 10—7
1-Pentyne 10 TFE 4.33 x 107/
Cyclopentane 12.2 TFE 8.89 x 10—9

Aromatics Benzene 12.5 TFE 2.41 x 10--7
Toluene TFE 1.09 x 10--7
Benzene—d6 TFE 1.70 x 10::
Benzene-d6 FEP 2.80 x 10_3
o~Methylstyrene 13.9 TFE 2.49 x 10
1,2,3-Trimethylbenzene 13.7 TFE 5.11 x 1078
Phenylacetylene 6 TFE 3.81 x 10--7

Amines Dimethyl—d6 amine 9 TFE 1.29 x 10—6
Dimethyl—-d6 amine 8 FEP 2.63 x 10-7
Dimethyl-d . amine 7.5 TFE 7.50 x 1077
Dimethylamine 9.5 TFE 1.30 x 10_6
Dimethylamine 7 FEP 9.72 x 10”8
Dimethy lamine 7.5 TFE 2.37 x 1077
Dimethylamine 7 TFE 5.29 x 10-7
Dimethylamine 2 PE 4.07 x 10—6

Nitrogenous Nitrobenzene 9 PE 8.21 x 10-3

compounds N,N-Dimethylformamide 8.7 TFE 3.96 x 1078
Benzonitrile TFE 2.63 x 10-7

(continued)
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Table 11 (cont'd)

Chemical Class Compound Length  Material Rate
(cm) g/min
Ketones and Acetone 12.5 TFE 3.87 x 10—7
Aldehydes Methyl ethyl ketone 4.8 PE 1.19 x lO”6
Methyl vinyl ketone 8.6 TFE 1.59 x lO'_7
n~-Heptanal 10 TFE 2.49 x 10“8
Esters and Ethyl Acetate 2.8 PE 1.31 x 10“6
Ethers Methyl Acrylate 6.9 TFE 4.79 x 10_7
Furan 6.2 TFE 8.51 x 107’
n-Butyl ether 6.2 TFE 8.15 x 10°°
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SECTION 7
IDENTIFICATION AND QUANTIFICATION OF VOLATILE ORGANIC VAPORS
IN AMBIENT AIR FROM SEVERAL GEOGRAPHICAL AREAS IN THE
' CONTINENTAL U. S.

Three principal criteria served as guidelines for selecting the areas
for study of organic vapors in ambient air. These were: (1) to demonstrate
the capability of the polypollutant analysis method developed under this
contract over the past several years; (2) to determine the composition of
ambient air surrounding selected industrial sites; and (3) to begin acquir-
ing information which may explain the high incidence of certain types of

(16)

cancer for these areas which have been previously reported. The princi-
pal geographical areas for study were in the vicinity of Houston, TX, Baton
Rouge, LA and a chemical disposal site in New Jersey. Table 12 presents the
cancer mortality by county for the period of 1950-1969 for some selected
(16,17)
metropolitan areas. .
Houston, TX was selected as an area for examination because of the high
(18) In Houston are Jones Chemi-

cals (chlorine), Temneco (vinyl chloride). Diamond Shamrock (herbicides),

concentration of petrochemical industries.

Gulf Chemicals (pesticides, degreasers, industrial chemicals). Petrotex
(chloroprene), Stauffer (pesticides), Unichem (pesticides) and a large
number of other large chemical complexes which may produce or use halogena-
ted organics. In the suburb of Pasadena are Ethyl Corp. (vinyl chloride and
chlorinated ethylenes), Pestex (insecticides) and Rhodia (pesticides). 1In
Texas City are Union Carbide (vinyl chloride), GAF (vinyl co-polymers and
herbicides) and others. In Deer Park are Diamond Shamrock (tetrachloro~-
ethylene, trichloroethylene and PVC resins), Shell Chemical (vinyl chloride
and pesticides) and others. 1In LaPorte are Chemetron (phosgene, benzyl
chloroformate. and phenylchloroformate), Upjohn (phosgene) and DuPont (pes-
ticides and hydrofluoric acid). In Conroe are Helena Chemical Co. (pesti-

cides), Conroe Cresoting (treated wood products) and United Creosoting

48



6%

Table 12. CANCER MORTALITY BY COUNTY 1950—1969(22):
U. S. AVERAGES AND SELECTED METROPOLITAN AREAS

Sex
Male Female
State and b b
County Code Cancera Total Deaths Death Relative® Total Death Death RelativeC
(City) Type Race Per 20 Years Rate Rate Per 20 Years Rate Rate
United 1 White 76,070 5.16 1.00 94,229 5.34 1.00
States Nonwhite 10,021 6.91 1.00 7,261 4.59 1.00
2 White 571,226 37.98 1.00 108,326 6.29 1.00
Nonwhite 53,910 36.67 1.00 10,222 6.27 1.00
3 White 252,763 17.84 1.00 - - -
Nonwhite 35,397 27.39 1.00 - - -
4 White 12,918 .83 1.00 - - -
Nonwhite 504 .30 1.00 - - -
5 White 57,780 3.86 1.00 34,204 1.99 1.00
Nonwhite 4,072 2.67 1.00 2,429 1.42 1.00
6 White 98,304 6.78 1.00 43,095 2.39 1.00
Nonwhite 7,001 5.05 1.00 4,758 3.05 1.00
All White 2,572,035 174.04 1.00 2,258,282 130.10 1.00
Nonwhite 264,108 184.28 1.00 228,561 139.80 1.00
48201
Harris, TX 1 White 391 6.1 1.18 321 4.3 0.80
(Houston) Nonwhite 160 10.0 1.45 94 5.4 1.18

(continued)



0¢

Table 12 (cont'd)

Sex
‘ Male Female
State and a b e b c
County Code Cancer Total Deaths Death Relative Total Death Death Relative
(City) Type Race Per 20 Years Rate Rate Per 20 Years Rate Rate
2 White 3,684 53.5 1.41 713 8.8 1.40
Nonwhite 726 44 .4 1.21 123 7.0 1.12
3 White 939 18.9 1.06 - - -
Nonwhite 388 30.1 1.10 - - -
4 White 78 0.8 0.96 - - -
Nonwhite 3 0.2 0.7 - - -
5 White 255 3.7 0.96 165 2.1 1.06
Nonwhite 64 3.6 1.35 28 1.4 0.99
6 White 408 7.4 1.09 169 2.3 0.90
Nonwhite 109 7.4 1.47 53 3.1 1.02
All White 12,286 188.5 1.08 10,014 124.2 0.95
Nonwhite 3,183 203.8 1.11 2,553 139.5 1.00
48339
Montgomery, 1 White 22 8.6 1.67 7 2.9 0.54
X Nonwhite 3 5.0 0.72 3 5.3 1.15
(Houston) 2 White 117 46.1 1.21 14 5.6 0.89
Nonwhite 25 41.9 1.14 3 5.1 0.81
3 White 43 18.5 1.04 - - -
Nonwhite 15 23.8 0.87 - - -

(continued)
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Table 12 (cont'd)

Sex
Male Female
State and a b b
County Code Cancer Total Deaths Death Relative® Total Death Death Relative®
(City) Type Race Per 20 Years Rate Rate Per 20 Years Rate Rate
4 White 1 0.4 0.5 - - -
Nonwhite - - - - - -
5 White 4 1.7 0.44 3 1.2 0.60
Noowhite 3 5.4 2.02 - - -
6 White 12 4.7 0.69 9 3.6 1.51
Nonwhite 7 11.1 2.20 2 2.8 0.92
All White 376 151.5 0.87 234 94.5 0.73
Nonwhite 45 157.5 0.85 38 107.3 0.77
34013
Essex, NJ 1 White 536 6.7 1.30 551 5.4 1.01
(Newark) Nonwhite 69 6.4 0.93 48 3.9 0.86
2 White 3,697 44,7 1.18 712 7.2 1.14
Nonwhite 547 48.1 1.31 107 7.6 1.21
3 White 1,381 19.0 1.07 - - -
Nonwhite 229 27.5 1.00 - - -
4 White 69 0.9 1.1 - - -
Nonwhite 7 0.6 2.0 - - -
5 White 366 4.5 1.17 204 2.1 1.06
Nonwhite 33 2.9 1.09 30 1.9 1.34

(continued)



Table 12 (cont'd)

Sex
Male Female
State and a b : b c
County Code Cancer Total Deaths Death Relative® Total Death Death Relative
(City) Type Race Per 20 Years Rate Rate Per 20 Years Rate Rate
6 White 829 10.9 1.61 272 2.6 1.09
Nonwhite 57 5.6 1.11 50 4.3 1.41
All White 16,975 215.1 1.24 15,258 154.5 1.19
Nonwhite 2,385 219.2 1.19 2,155 154.6 1.11
34039

w Union, NJ 1 White 235 5.8 1.12 295 5.8 1.09
™ (Elizabeth) Nonwhite 16 6.1 0.88 23 7.0 1.53
2 White 1,811 42.0 1.11 354 6.9 1.10
Nonwhite 123 48.8 1.33 29 10.1 1.61

3 White 682 19.3 1.08 - - -

Nonwhite 76 39.0 1.42 - - -

4 . White 38 0.8 1.0 - - -

. Nonwhite 3 0.7 2.3 - - -
5 White 218 5.2 1.35 114 2.3 1.16
Nonwhite 15 5.3 1.97 9 2.7 1.90
6 White 369 9.9 1.46 141 2.8 1.17
Nonwhite 10 4.7 0.93 15 4.8 1.57

(continued)
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Table 12 (cont'd)

Sex
Male Female
State and a b b o
County Code Cancer Total Deaths Death Relative® Total Death Death Relative
(City) Type Race Per 20 Years Rate Rate Per 20 Years Rate Rate
All White 8,311 203.4 1.17 7,757 151.6 1.17
Nonwhite 620 252.2 1.37 534 166.3 1.19
22071
Orleans, LA 1 White 220 6.3 1.22 201 4.1 0.77
(New Orleans) Nonwhite
2 White 2,371 64.1 1.69 376 7.8 1.24
Nonwhite 1,006 60.7 1.66 179 8.7 1.39
3 White 579 18.9 1.06 - - -
Nonwhite 454 32.3 1.18 - - -
4 White 34 0.9 1.08 - - -
Nonwhite 2 0.1 0.3 - - -
5 White 168 4.6 1.19 90 1.9 0.95
Nonwhite 51 2.9 1.07 41 1.9 1.34
6 White 319 9.8 1.45 146 2.9 1.21
Nonwhite 129 8.7 1.72 103 5.3 1.74

(continued)
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Table 12 (cont'd)

Sex
Male Female
State and a b b c
County Code Cancer Total Deaths Death Relative® Total Death Death Relative
(City) Type Race Per 20 Years Rate Rate, Per 20 Years Rate Rate
All White 8,084 230.0 1.32 6,570 135.6 1.04
Nonwhite 4,072 255.9 1.39 3,586 175.7 1.27

8Code for Cancer Types: 1 = liver; 2 = trachea, lung, bronchi, etc.; 3 = pfostate; 4 = testis; 5 =
kidney; 6 = bladder and other urinary organs; All = all malignant neoplasma.

Death Rate is the average annual age - adjusted mortality rate per 100,000 calculated for the 20-year
period.

CRelative Rate is the County death rate divided by the national death rate for a cancer site.



(treated wood products). The presence of these and other industrial com-
panies provide for the manufacture, use or storage of a wide variety of
halogenated compounds.

Previous characterization efforts conducted under this contract for

(4)

ambient air in Houston have demonstrated the presence of a large number
of halogenated compounds. An expanded study was conducted to include other
geographical sites in order to further validate the polypollutant analysis
method and to determine the composition of ambient air which may play an
important role in determining the incidence of cancer in the future.
Cancer statistics(le) (Table 12) indicate that Houston has had a high
incidence of malignant neoplasms in the past, especially of the liver, lung
and bladder.

Baton Rouge, LA has been selected as a study area due to its large in-

(19)

dustrial activity along the Mississippi River. Table 13 presents the

industrial complexes located in or near Geismar, LA.(ZO)

The large number
of chemical compounds produced here is ideal for validating the polypollu-
tant analysis method. Chemicals such as glycols, anilines, nitro-compounds,
and cyanates as well as halogenated compounds are produced here. Table 14
presents some potential chlorinated hydrocarbon emissions from industries in

the Iberville/Ascension Parish area.(zo)

In northeast New Jersey a high density of chemical industry(21) is
found, much of which involves halogenated hydrocarbons. The statistics for
cancer in two counties of northeast New Jersey (Table 12) are alarming.
These counties have uniformly high cancer rates. The overall rate for all
malignant neoplasms 1s significantly above the national average. The cancer
incidence in New Jersey has been associated with the chemical and allied

industries located there.(16’l7)

Because New Jersey represents a metro-
politan area with a longtime chemical industry, known environmmental levels
of halogenated organics and abnormally high cancer rates, this area was
selected for examination of the volatile organic vapors in ambilent air under
this program. One of the principal areas examined was in Edison, NJ where a

large chemical disposal site was in operation.
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Table 13.

CHEMICAL PRODUCTION IN GEISMAR, LA

Production
Company Chemical (mmlb/yr) Raw Material
Borden Chemical Acetic acid 115 C0, Methanol
‘Methanol 160 Methane
Urea 440 Ammonia, COj
Vinyl acetate 150 Acetic acid,
acetylene
Monochem, Inc. Acetylene 180 Ethylene
Vinyl chloride . 240 Acetylene
Uniroyal p-Tert-butyl-cresol 4.0 p—Cresol
isobutylene
Maleic Hydrizide N.A. N.A.
Rubicon Chemicals, Inc. Aniline 60 Nitrobenzene
Dinitrotoluene N.A. Toluene
Methylene Dianiline N.A. Aniline
Methylene Diphenyl N.A. -
Nitrobenzene 2 ‘Benzene
Phosgene 152 co, Cl,
Toluene-2,4~Diamine N.A. Dinitrotoluene
Toluene Diisocyanates 40 Toluene 2-4 dia-
mine,
Phosgene
Diphenyl Amine N.A. Formaldehyde,
aniline

(continued)
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Table 13 (cont'd)

Production
Company Chemical (mmlb/yr) Raw Material
BASF Wyandotte Corp. Diethylene Glycol 21 Ethylene oxide
ethylene glycol
Ethylene Glycol 160 Ethylene oxide
Ethylene Oxide 248 Ethylene
Phosgene 55 €0, Clo
Propylene N.A. Ethylene
2,4-Toluene Diisocyanate 100 Dinitrotoluene
Shell 0il Co. Diethylene Glycol 9 Ethylene oxide,
ethylene glycol
Diethylene Glycol Monobutyl Ether - Butanol,
Ethylene oxide
Diethylene Glycol Monobutyl Ethyl N.A, Ethanol,
ether Ethylene oxide
Diethylene Glycol Monomethyl Ether - Methanol,
Ethylene oxide
Ethylene Glycol 80 Ethylene oxide
Ethylene Glycol Monobutyl Ether - Butanol,
Ethylene Oxide
Ethylene Glycol Monoethyl Ether N.A. Ethanol,
Ethylene oxide
Vulcan Materials Co. Acetaldehyde N.A.
Carbon Tetrachloride 72
Ethylene Dichloride 276 Ethylene
Methyl Chloroform 50 Methanol
Methylene Chloride 80 Methanol
Perchloroethylene 150 Propane, Ethane
Vinylidene Chloride N.A.




-

Table 14. POTENTIAL CHLORINATED HYDROCARBON EMISSIONS FROM
INDUSTRIES IN IBERVILLE~ASCENSION PARISH AREA
IN LOUISIANA

Company Chemical
Cosmar none reported
Allied Chemical none reported
Uniroyal Cl2

Rubicon ' o-Dichlorobenzene

Propylene Dichloride

Vulcan Ethylene Dichloride
Ethyl chloride
Other Chlorinated compounds

Borden Chemical ) none reported
Monochem 2-Chloroprene
Shell Chemical none reported
BASF Wyandotte Cl2
Morton Chemical HC1
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EXPERIMENTAL
Sampling Techniques

(4)

The sampling procedure employed has previously been described:
hazardous vapors and other organic compounds are concentrated on a 1.5 x 6.0
cm bed of Tenax GC (35/60) in a glass cartridge. The sorbent was cleaned by
extracting with acetone for a period of 18 hr in a Soxhlet apparatus, fol-
lowed by an additional 18 hrs of extraction with n-hexane. The Tenax GC
sorbent was then heated to 100° in a vacuum oven (12" water) for a period of
2 hrs to remove residual solvent. The solid sorbent was then meshed into a
35/60 fraction and packed into glass cartridges using silanized glass wool
as support. All cartridges were preconditioned by heating to 275°C for a
period of 20 min under a helium purge of 20-30 ml/min. After cooling in
precleaned Kimax<:)culture tubes, the containers were sealed to prevent
recontamination of the sorbent material. The Kimax(:)culture tubes con-
taining the cartridges were then placed into a sealed metal container until
ready for use. Sampling cartridges were carried by either air freight or
automobile to the sampling site and 2-3 cartridges were designated as blanks
to determine whether any of the cartridges might be contaminated by the
packing and transportation procedure.

Ambient air samples which were collected over a 2-3 hr period were

collected with a Nutech Model 221-A AC/DC portable sampler.(a’s)

A portable
sampling head (Pifer Industries, Durham, NC), fabricated as shown in Figure
5, housed the dual sampling cartridge train. In general, when using the
Nutech sampler, a sampling rate of 1-2 &/min/cartridge was used throughout
the program. When an integrated sampling period of 24 hrs was requiréd, E.
I. DuPont deNemours personnel samplers were used and were housed in the
sampling compartment (Fig. 5). A 6 V lantern battery equipped with a step-
down transformer (to 5 V) was used for supplying power to the personnel
samplers and allowed continuous operations for upto 7 days. Critical
orifices (hypodermic needles, gauge No. 23) were used to balance the flow
rate through each branch of the sampling train. A sampling rate of ~100
ml/min/cartridge was achieved with the DuPont personnel samplers.
Meterological conditions were recorded with hand held instruments. The

wind direction, velocity, temperature and humidity were all determined.

Wind direction was determined using a lensatic compass. The compass was
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Figure 5. Sampling head for housing cartridge sampling train.
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also used to describe the sampling location relative to major industrial
facilities. Wind velocity was estimated with a Dwyer wind meter (Dwyer
Instruments Inc., Michigan City, IN). A hand held rotometer with two

scales (2-10 mph and 4~66 mph capability) was held. Barometric pressure was
measured with a Pocket Altimeter (Gischard, West Germany). This aneroid
barometer was compared with a mercury barometer and found to read to 0.1" of
mercury high. It was calibrated from 19-31" of mercury and 0-13,000 ft of
altitude. Air temperature and relative humidity were determined with a
sling psychrometer (Taylor Instruments Co., Rochester, NY). Precipitation
was measured volumetrically with a Nimbus Model 609-B rain gauge (Air Guide
Instruments Co., Chicago, IL). At one sampling location, a Meterological
Research Inc. (MRI) weather station was assembled. The weather station was
positioned approximately 2 meters above ground and possessed the capability
of continuous recording of wind velocity, wind direction, temperature and
humidity. The hand held instrumentation was used to determine the meteoro-—
logical conditions at the various locations at different times throughout
the sampling period, while the MRI instrument provided continuous weather
data from only one location. In addition, surface weather conditions were
obtained from the local airports to supplement the meteorological data for
the area sampled.

Determining distances from a suspected point source of pollution or the
location of sampling was estimated with a Rangematic Distance Finder (Ran-
ging Inc., Rochester, NY). The range finder was calibrated for 40-1,000 yds
(also with approximations for 1 and 2 mile measurements). It was found to
be accurate to +1% at 100 yds,

The sampling procotols employed for ambient air at the Kin-Buc Disposal
Site, Houston, TX and vicinity, and Geismar, LA are given In Tables 15-17.
The corresponding sampling locations for each of the sites are depicted in
Figures 6-17.

Instrumental Methods of Analysis

The instrumental system (glc/ms/comp) used for the qualitative and
quantitative analysis of organic vapors and the inlet-manifold used for
recovering vapors trapped on Tenax GC sampling cartridges have been

4, (4,7,8,15)

previously describe The operating parameters for the glc/ms/comp

system shown in Figure 18 for the analysis of samples is given in Table 18.
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Table 15. SAMPLING PROTOCOL FOR KIN-BUC DISPOSAL SITE
Meteorological Conditions
‘ Distance from Sampling Sampling , Wind Dir./
. Period Location Site? Time Volumeb T(°F) ZRH Speed in Hg
6/29/76 (Pl) L1 (Tower Marina) 255°/1.65 km 1207-1359 112.5 82 69 255°/2-7 30.19
mph
12 (Meadow Rd.) ~345°/0.4 km 1206-1355 134 82 69 240°/3-7 30.19
mph
L3 (N of site) 25°/0.41 km 1207-1359 156 82 69  240°/3-7 30.19
‘ mph
L4 (N of Site) 35°/0.29 km 1207-1359 140 82 69 210-255°/ 30.19
2-8 mph
(P2) L1 (Tower Marina) 255°/1.65 km 1607-1737 111.4 86 57 270°/2-7 30.18
mph
L2 (Meadow Rd.) ~345°/0.36 km 1607-1737 175 86 57  220-240°/ 30.18
~ 0-3 mph
L3 (E of Site) 40°/0.18 km 1607-1737 183.4 86 57 - 30.18
L4 (E of Site) 35°/0.22 km 1607-1737 187.2 86 57 245°/0-2 30.18
' ' mph
6/30/76 (P3) L1 (Sayreville) 2.01 km ESE 1029-1229 138.5 82 76 70°/2-7 30.12
, from site mph
L2 (Meadow Rd.) 45 m downwind 1030-1230 187.5 - 82 76 100~»140°/ 30.12
of chemical plant 2~7 mph
L3 (Meadow Rd.) 350°/0.46 km 1029-1229 175.9 82 76 - 30.12
L4 (W.of Site) 305°/0.34 km 1029-1229 191.2 82 76 95+120°/ 30.12
5-9 mph

(continued)




Table 15 (cont'd)

Meteorological Conditions

Distance from Sampling Sampling Wind Dir./
Period Location Site? Time Volumeb T (°F) ZRH Speed in Hg
(P4) L1 (Tower Marina) 255°/1.65 km 1457-1646 117.7 88 57 180+200°/ 30.07
5-12, 20-
35, 10-20
L2 (Meadow Rd.) 21 m from 1458-1646 248 88 57 190°/5-15 30.07
chemical plant mph
L3 (N of Site) 0°/0.73 1457-1646 200.3 88 57 190°/5-20  30.07
mph
L4 (NE, then N 25°/0.41 km 1457-1528 0.104 88 57 180~>200°/ 30.07
of site)® 345°/0.91 km 1537-1648 0.269 5-35 mph
7/1/76 (P5) L1 (Tower Marina) 255°/1.65 km 1006-1206 114.4 79 57 270°/5-9 30.10
mph
L2 (Meadow Rd.) ~76 m from 1006-1206 204.2 79 57 230-260°/ 30.10
chemical plant 4-12 mph
L3 (On-Site) - 1015-1038 19.8 79 57 260°/4-9 30.10
mph
L4 (E of Site) 40°/0.18 km 1006-1206 230 79 57 230-250°/ 30.10
4-12 mph
(P6) L1 (Tower Marina) 255°/1.65 km 1425-1625 120 84 43 270°/2-5 30.12
mph
L2 (Meadow Rd.) 345°/0.36 km 1425-1625 181 84 43 230-260°/ 30.12
2-5 mph
L3 (On-Site) - 1444-1458 19.8 84 43 230-260°/ 30.12
2-5 mph

(continued)
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Table 15 (cont'd)

Meteorological Conditions

Distance from Sampling Sampling Wind Dir./
Period Location Sited Time Volume® T(°F) ZRH Speed in Hg
L4 (E of Site) 40°/0.18 km 1425-1625  208.4 84 43 230-260°/ 30.12
2-8 mph

a . . . . s
Approximate magnetic bearing and distances relative to Kin-Buc.
Volume in liters.

c .
Sampler was moved to new site during sampling period.



Table 16. AMBIENT AIR SAMPLING PROTOCOL FOR HOUSTON, TX AND VICINITY

Sampling Time Volume Sampled

59

Site Sampling Location (min) L) Remarks
Houston, TX Milby Park (HL1) 1670-1750 188 7/27/76 93°F
60% RH  160°/3 mph
Houston, TX Off Goodyear Rd. 1510-1515 37 7/27/76 93°F
on unpaved St. (HL2) 60% RH  160°/3 mph
Houston, TX Steelman Ave. & El 1620-1750 229 7/27/76 93°F
Buey Way (HL3) 60% RH 160°/3 mph
Pasadena, TX Between Industrial Site 1430-1600 185 7/28/76 89°F
and Ship Channel (HL3) 65% RH  160°/5-10 mph
Pasadena, TX Tenneco Property 1430-1600 237 7/28/76 89°F
(PL2) 657 RH 160°/5-10 mph
Pasadena, TX Tenneco Property 1430-1600 191 7/28/76 89°F
(PL3) 65% RH  160°/5-10 mph
Deer Park, TX Shell Property 1100-1200 122 7/29/76 87°F
(DSL1) 66% RE  180°/4-9 mph
Deer Park, TX Shell Property 1100-1200 136 7/29/76 87°F
(DSL2) 66% RH  180°/4-9 mph
Deer Park, TX Diamond Shamrock 1455-1555 137 7/29/76 94°F
Property (DDL1) 547 RH  130°/4~7 mph
Deer Park, TX Off Tidal Road 1020-1035 113 7/30/76 90°F

(DTL1)

(continued)

5042 RH 210°/6 mph
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Table 16 (cont'd)

Sampling Time

Volume Sampled

Site Sampling Location (min) ¢3) Remarks

Deer Park, TX Off Tidal Road 1115-1215 147 7/30/76 90°F

(DTL2) 607 RH 200°/6-8 mph
Deer Park, TX Off Tidal Road 1455-1555 162 7/29/76 87°F

(DTL3) 60% RH  180°/4-9 mph
Deer Park, TX Off Tidal Road 1115-1215 165 7/30/76 90°F

(DTL4) 60% RHE  200°/6~8 mph
Freeport, TX On Dow Chem. Property 1342-1543 116 8/9/76  90°F

(FL1) 65% RH 145°/5-10 mph
Freeport, TX On Dow Chem. Property 1348-1555 85 8/9/76  90°F

(FL2) 65% RH 145°/5-10 mph
Freeport, TX On Pow Chem. Property 1425-1508 79 8/9/76  90°F

(FL3) 65% RH. 145°/5-10 mph
La Porte, TX On E. I. DuPont de 1645-1833 110 8/12/76 90°F

Nemours & Co. Property 627 RH  130-150°/2-6 mph

(LL1)
La Porte, TX On E. I. DuPont de 1641-1824 82 8/12/76 90°F

Nemours & Co. Property 62% RH  130-150°/2-6 mph

(LL2)
La Porte, TX On E. I. DuPont de 1114-1252 87 8/13/76 92°F

Nemours & Co. Property 53% RH  240°/0-4 mph

(LL3)
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Table 17. AMBIENT AIR SAMPLING PROTOCOL FOR GEISMAR, LA AREA

Sampling Time

Volume Sampled

Sampling Location (min) (L) Remarks
Corner of highway 73 and 75 1398 140 2/28-3/1/77 62°F
(L12) 28+857 RH 290+240°/9 kts
Southeast of Plant R 1400 140 2/28-3/1/77 62°F
(L13) 28+85% RH 290+240°/9 kts
North of Plant M 260 180 3/1/77 63°F
(L14) 85% RH 180°/1ight
Northeast of Plant M and N 25 142 3/1/77 63°F
(L15) 85% RH 180°/1ight
Northwest of Plant M off 1205 120 3/1-3/2/77 65°F
LA 73 (L.14) 52% RH 120°/1ight
Southwest of Plant M off 135 91 3/2/77 65°F
LA 73 (L16) 52% RH 120°/1ight
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Figure 6. Sampling locations surrounding Kin-Buc Land-fill, Edison, NJ
(Table 15, Period 1).
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Figure 7.

Sampling locations surrounding Kin-Buc Land-fill, Edison, NJ
(Table 15, Period 2).
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Figure 8. Sampling locations surrounding Kin-Buc Land-fill, Edison, NJ
(Table 15, Period 3).
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Figure 9.

Sampling locations surrounding Kin-Buc Land-fill, Edison, NJ
(Table 15, Period 4).
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Figure 10. Sampling locations surrounding Kin-Buc Land-fill, Edison, NJ
(Table 15, Period 5).
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Figure 11. Sampling locations surrounding Kin-Buc Land-fill, Edison, NJ
(Table 15, Period 6).
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Figure 12.
Sampling locations for Houston, TX
, site
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Figure 13. Sampling locations for Deer Park and Pasadena, TX sites.
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Figure 14.

Sampling site in Freeport, TX (Dow 'A').
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HWY 30

Figure 17. Sampling site and locations in Geismar, LA area.
M = Borden Chemical Co., N = Monochem, Inc., O =
Uniroyal Inc., P - Rubicon Chemical, Inc., Q = BASF
Wyandotte Chemical Corp., R = Shell Chemical Co.,

S = Vulcan Materials, Inc.
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Table 18. OPERATING PARAMETERS FOR GLC-MS-COMP SYSTEM

Parameter Setting
Inlet-manifold
desorption chamber 270°C
valve 220°C
capillary trap - minimum -195°C
maximum 220°C
thermal desorption time 4 min

GLC

100 m glass SCOT 0OV-101
50 m glass SCOT Carbowax 20M
carrier (He) flow

transfer line to ms

MS

scan range
san rate, automatic-cyclic
filament current

ion source vacuum

20-240°C, 4/C° min
80-240°C

~3 ml/min

240°C

m/e 20 -+ 300

1 sec/decade
300 pA

~4 x 10_6 torr
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Samples were analyzed on a 100 m glass SCOT capillary coated with OV-101
stationary phase and/or a 50 m glass SCOT coated with Carbowax 20M. The
desorption of vapors from the Tenax sampling cartridges was achieved at
270°C. A single stage glass jet separator which interfaced a SCOT capillary
column to the mass spectrometer was maintained at 240°C. The capillary
column was programmed from 20-240°C at 4°/min for the OV-101 and from 80-
240°C at 4°/min for the Carbowax 20M.

Methods of Identification

Identification of the constituents in the samples was established by
comparing the mass cracking pattern of the unknown mass spectra to an Eight
Peak Index(zz) and to the Wiley collection.(23) In many cases, the identi-
fication was confirmed by comparing the mass cracking pattern of an authen-
tic compound run under identical conditions with that of the unknown. The
elution temperatures were also compared based on the chromatography of the
authentic compound under identical conditions to the unknown. In some
cases, the identification was achieved using the RTI computer based mass
spectral search system and/or the PBM/STIRS system located at Cornell Uni-~
versity.

Quantitative Analysis

Utilizing either the total ion current monitor when the constituents
were adequately resolved or, when necessary, the use of mass fragmentograms,
the concentration of each substance was determined. In order to eliminate
the need to obtain complete calibration curves for each compound for which
quantitative information was desired, we used the method of relative molar
response (RMR) factors. This technique has previously been reported.(ls)
The mass cracking ions for a number of selected compounds for quantification
by mass fragmentography are shown in Table 19.

RESULTS AND DISCUSSION
Kin-Buc Disposal Site, Edison, NJ

The sampling protocol employed for the collection of pollutants in
ambient air surrounding the Kin-Buc disposal area was given in Table 15.
The general strategy was conducted so that four locations were selected
around the disposal site which constituted upwind, downwind and crosswind
directions from the dump site (Figs. 6-11). Furthermore, one location was

between Stauffer Chemical Co. and the Kin-Buc disposal site with an eye
82



Table 19. MASS CRACKING IONS SELECTED FOR
QUANTIFICATION BY MASS FRAGMENTOGRAPHY

Ion (Intensity)

1st

Chemical Class 2nd 3rd
HALOGENATED HYDROCARBONS
chloroprene 88 (50) 90 (17) 53 (100)
1,2-dichloroethane 62 (100) 64 (32) 49 (51)
1,1,1-trichloroethane 117 (19) 119 (18) 61 (59)
carbon tetrachloride 117 (100) 121 (30) 47 (41)
trichloroethylene 130 (99) 132 (95) 95 (100)
dichlorobutene 75 (100) 89 (43) 53 (50)
tetrachloroethylene 166 (100) 168 (49) 129 (63)
dichlorobutane 55 (100) 62 (20) 90 (22)
2,3~-dichloropropene
3,3-dichloropropene-1 110 (20) 75 (100) 49 (20)
1,3~dichloropropene-1
methylene bromide 172 (52) 174 (100) 93 (72)
1,2-dichloropropane 63 (100) 62 (68) 76 (30)
dibromochloromethane 129 (100) 208 (12) 127 (80)
1,1,1,2-tetrachloroethane 131 (100) 133 (97) 117 (82)
1,1,2,2-tetrachloroethane 168 (18) 166 (13) 83 (100)
bromoform 173 (100) 252 (10) 175 (49)
bis~(2-chloroisopropyl)ether 45 (100) 121 (17) 93 (8)
hexachloro-1,3-butadiene 225 (100) 229 (22) 260 (38)
1,2~dibromopropane 123 (98) 202 (2) 121 (100)
tetrachloropropane isomers 178 (18) 180 (2) 143 (100)
vinylidene chloride 96 (61) 98 (38) 61 (100)
phosgene 63 (100) 65 (32) 44 (40)
1,2,2-trichloropropane 111 (43) 61 (23) 75 (20)
1,1,2-trichloropropane 75 (100) 110 (32) 61 (30)
1,1,-trichloropropane 111 (100) 113 (80) 75 (60)
pentachloroethane 202 (0) 167 (88) 165 (69)
perchloroethane 234 (0) 201 (100) 203 (63)
1,1-dichloropropene
1,2-dichloropropene 110 (100) 112 (64) 49 (22)
OXYGENATED COMPOUNDS
isobutyl isobutyrate 89 (20) -
isobutyl n-butyrate 89 (12) 60 (23)
isoamyl benzoate 123 (28) 70 (87)
dimethyl phthalate 163 (100) -
butyl formate 56 (100) 73 (8)

(continued)

83



Table 19 (cont'd)

Ion (Intensity)

Chemical Class 1st 2nd 3rd
methyl methacrylate 69 (83) 100 (51) -
isobutyl methacrylate 69 (78) 87 (14) -
n-butyl methacrylate 69 (58) 87 (31) -
diethyl phthalate 177 (100) 149 (44) 222 (10)
dipropyl phthalate 149 (100) 209 (9) -
dibutyl phthalate 149 (100) 223 (9) -
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towards distinguishing between pollutants from Stauffer and Kin-Buc. During
each sampling period, meteorological conditions were recorded in order to
define the wind patterns, temperature and humidity around the sampling site.
In particular, the wind direction and speed were determined for documenting
the positions as to upwind, downwind, and crosswind of the disposal site.
The sampling protocol covered three days with two sampling periods/day.

Each sampling period was approximately 2 hrs in duration and a volume of
100-150 % was collected.

In addition to the use of the Tenax GC cartridge for the collection of
ambient air pollutants an SKC carbon cartridge was used in tandem for the
trapping of vinyl chloride. The SKC cartridge was 1.5 cm i.d. x 4.0 cm in
length. The breakthrough volume for vinyl chloride on this material was
previously established to be 100 £ at 70°F.(x) Two sets of cartridges were
utilized/sampler at the four locations.

In Appendix A, Tables Al-A24 lists the volatile organic compounds which
were identified in ambient air surrounding and on the Kin-Buc disposal site.
Table 20 summarizes the volatile organics which were identified in terms of
chemical classes for each of the six periods and four locations. A total of
28 halogenated compounds was detected in these samples. Approximately 6 of
these were detected in practically all of the samples taken around the
disposal site area which indicates that these pollutants are ubiquitous and
not site-specific. On the other hand, the remaining 22 halogenated com-
pounds which included many chlorinated and brominated organics appeared to
be more specific to the sampling site area. Four sulfur compounds were ‘
identified (Table 20). These compounds appeared to be unique to the site
area and did not represent ubiquitous background pollutants. A total of 10
nitrogen-containing compounds were detected and of these, nine were probably
unique to the site area. The tenth one, cyanobenzene, appeared to be a
ubiquitously occurring vapor.

Eighty-nine oxygenated compounds were identified. They represented
ketones, aldehydes, ethers, esters and alcohols. The presence of many of
these oxygenated compounds can be attributed to emissions from the disposal
site area. The presence of ethers, alcohols and esters may be considered

rather unique to the site since these compounds have not been observed as

85



98

Table 20. VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR SURROUNDING KIN-BUC DISPOSAL SITE

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6

Chemical
Class Compound L} L2 L3 L4 L1 L2 L3 L4 LI L2 L3 L4 L1 L2 L3 L4 L1 L2 L3 L4 L1 L2 L3 L&

Halogenated
Hydrocarbons

dichloromethane
chloroform
1,1,1-trichloroethane
carbon tetrachloride
trichloroethylene
tetrachloroethylene
chlorotoluenes (1-3) -
benzyl chloride

dichlorobenzene (m or p) +
bromotoluene (m or p) -
methyl chloride -
chlorobenzene -
3-chloropropene -
1,2-dichloroethane -
1,2-dibromoethane - - -
bromotoluene isomer - = -
bromotoluene isomer - - -
dichlorotoluene - - -
vinylidene chloride (tent.) I . -
2-chloropropane (tent.) - - - - - - - -
1-chloro-2-bromoethane - - - - - = - -
1-bromo-2-fluorobenzene - - - - - - - =
benzyl bromide (tent.) L L
methylene dibromide - - - - + - - -
trichlorobenzene isomer - - - - - - - - - - - -
1,1,2,2-tetrachloroethane - - - - - - - - - - - = - - - -
bromoxylene isomer .
chloroxylene - + - - - - - - - - - =

4+ + 4+
Ll + 4+ +4+ 41
L+ 4 4+ + + +
[ A A
A+ttt
[ R I S S
[ S T S
[ S I N R Y
1+ 4+ 4+
[ i 4
P+ ++++4
[ N S I S ]
VL ++ 4+ 4+ 4
1+ 44+ 4+

}
]
1

+
1

b

'
+
+
+

I X
[ I S
T+ 4+ 4+ 4+ 4+
IR I I T I
P44+ ++ 4444+

L+ + 0+ +40 4
[
[E B SR R I
1
'
1
[
4+ 4+ 4+
1 !
]
4+ 1
[
]

+
+
]
'
'
I

L+ 1+ 41 ++ 1 +4+4+4+++
T S T S Y

'
L4+ +4+0 +0
1 [ '
' '
[ |
I+ 1 41
[ |
]
]
' 1
+4+ 1+ 4+
T4+
'
+ 1+
NN

1

1

1

]

]

U+t 4+
QRO

1
L+ + 4+t
]

[ S ]
[
[}
[}
L}
[
[
[N
1t
LI |
+++ 1 +1 ++ +++++++++
[}
11
[}
t
1
[}
to
+ 1+ 1
|
'

+ 4+
] ]
] ]
o+
1 1
1 L]
t 1
1 1
] 1
1 i
1 ]
] 1
] 1
1 1
i ]

]

(I

(]

1

[

1 1

1

t

]

1 ]
1 [}
! 1
1

' [l
1 1

+ + 0t

+ 4+ 1

(continued)



Table 20 (cont'd)

Chemical
Class

Compound

Perjod 1

Period 2

Period 3

Period

Period 5

Period 6

L1

L2 L3 L4

L1

12 L3 L4

Ll

L2 L3 L4

Ll

L2 L3

L4

Ll

L2 13 L&

L1

L2 L3 L4

Sulfur
Compounds

Nitrogen
Compounds

L8

Oxygenated
Compounds

thiophene
dimethyldisulfide
propylthiophene (tent.)
n-butyl thiophene

cyanobenzene

indole

N, N-dimethylformamide
acrylonitrile
dimethylhydrazine (tent.)
trimethylamine (tent.)
acetonitrile

benzamide (tent.)
dicyanobenzene (tent.)
methylcyanobenzene

acetaldehyde
furan
propanal
acetophenone
2-nonanone
n-nonanal
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Table 20 (cont'd)

Period 1 Period 2 Period 3 Peried & Period 5 Period
Chemical
Class Compound L1 L2 L3 L4 L1 L2 L3 L4 L1 12 L3 14 L1 L2 L3 L& L1 L2 13 L& L1 L2 L3
Oxygenated

Compounds (cont'd)

88

terphthaldehyde

2~ or 3-decanone
n-decanal

naphthol isomer
n-propanol

ethyl acetate
cyclopentanone
undecanone

3-methyl furan {(tent.)
diisopropyl ether
methyl isopropyl ether
isopropyl acetate
n-butyl acetate
isopropanal
2-methylfuran

methyl isobutyl ketone
n-butylfuran
2-ethylhexanal
biphenyl ether
dimethylfuran

acrolein

dimethyl ether

acetone
methyl-n-propyl ether
diethyl ether
2-methylpropenal

vinyl acetate
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Table 20 (cont'd)

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6
Chemical
Class Compound L1 L2 L3 L4 LI L2 L3 L4 L1 L2 L3 L4 L1 12 L3 L4 11 L2 L3 L& LI L2 L3 La
Oavgenated )
Compounds (cont'd)
n-butanal - - - - - - - - + - + - - - - -+ + - + - + - o+
mechyl ethyl ketone + - - + 4+ - 4+ + + + + + + + - + + + + + + + +
methyl vinyl ketone T O T T T S U . T T T S S
n-pentanal - - + + - - - + - + + - - - - + + + - + - + + 0+
2-pentanone - - + + - - - + + + o+ - - - - + + + - - - + - -
4-methyl-2-pentanone - - L - - - + 4+ 4+ o+ - - - - + 0+ 4 - - - + - +
3-methyl-2-pentanone - -+ + - - - -+ = - e e e e = -+ - - - - %
n-hexanal - - = 4+ = - -+ + + + + - o+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ -
2-ethylbutyraldehyde e
2-hexanone - - 4+ - - - - o+ - - + - = - - + 4 + - - - - + O+
2-heptanone - - + + - - - + - + 4+ - - - - 4+ - - - + - + - %
n-neptanal - - - + - - - - + + + - - - - + - + - + - + - -
octanone S
benzaldehyde + + + + + + + o+ o+ + + + 4+ + + + + + + + + - +
2-octanone - - - - - - - - - - - - - - - - + - - - - + - -
phenol + + o+ + + - o+ + + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ - o+ o+ -
n-octanal - - - + - - - + + + + - - - - + + + - + - + - +
benzvl methyl ether - + - - - - - - - - - - + - - - - - -~ - - - -
phenethyl alcohol (tent.) - - ~ - - - - - - - - - -+ - - - - - - - ~ - -
dimethylphenol - - - + + + o+ - + - - + + + - - - - + - + + - -
t-butanol - - - - + - + - - - - - + - - - - - - - - + + +
n-propyl acetate P T T T . T N 3
isoamyl acetate (tent.) - - - - - - + - - - - - - - - - - - - - - - -
2,5-diphenylfuran T
vinyl ethyl ether - - - = - %+ - - - - - - - = - - - - - = - = - -
1,2-epoxybutane (tent.) - - - - - 4+ - - - - - - - - . = = e e e - - - -
crotonaldehyde - T S S - - . - - -
tetrahydropyran - - - - - - - - - - - - - - - - - - - - - - - -
2-n-propenylfuran (tent.) - - - - -+ - - - = - - - e e . e e - -~ -

(continued)
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Table 20 (cont'd)

Period 1 Period 2 Period 3 Period 4 Period 5 Period 6
Chemical
Class Compound L} L2 L3 L4 L1 L2 L3 L4 LI L2 L3 L4 L1 L2 13 L4 L1 L2 L3 L& L1 L2 L3 L4
Oxygenated
Compounds (cont'd)
hydroxybenzaldehyde - - - - - + - - - - - - - - - - - - -~ - - - - -
p-cresyl acetate - - - - - + - - - - - - - - - - - - - - - - - -
o-methoxybenzaldehyde - - - - -+ - - - - - - - - - - - - ~ - - - - -
o-methyl anisole - - - - - + - - - - - - - - - - - - - - - - - -~
ethyl phenol - - - - - + - - - - - - - - - - - - - - - - ~
ethyl phenol - - - - - + - - - - - - - - - - - - ~ - - - - -
dipropylene glycol methyl ether {tent.) - - - - - + - =~ - - - - - - - - - - - - - - - -
di-n-amylphthalate - - - - -+ = e e e — e e e e e e e e e e e e .
n-butyl formate e e T T - -
furfuryl alcohol R S - - - -« - - - - -
2, 3-benzofuran - - - - + - - - - - - - - - - - - - - - - - - -
3-heptanol - - - - F+ - - - - - - - - - - - - - - - - - - -
2-methyl-2-pentanol (tent.) - e = =+ = e e e a e = e - e - e - e e e e e
dibenzofuran - - - - 4+ - -~ - - - - - - e e - - - - - - - - -
diethylphthalate - - - - + - - - - - - - - - - - - - - - - - - -
benzophenone - + - - + - - - - - - - - - - - - - - - - - - -
methyl 2-methylallyl echer (tent.) - + - - - - - - - - - - - - - - - - - - - - - _
methyl allyl alcohol - + - - - - -~ - - - - - - - - - - - - - - - - -
benzyl acetate - + - - - - - - - - - - - - - - - - - - - - - -
methyl benzoate - + - - - - - - - - - - - - - - - - - - - - - -
1,3-dioxane (tent.) - - = = - e~ - . - o e e D e e e e e - e e
trimethylfuran isomer - - - = - -~ - e - e e e e - e e e e e e e a
dioxane - - = = = -~ a4 e e e . e e e e = - a4+ e e
tetrahydrofuran LT e
acetic acid - - + - + - - - - - - 4 4 4 4 - e e = - - - -
methyl isopropyl ketone - = = 4+ - - -+ - - 4+ - - - - - - - = - e - -
p-methyl benzyl alcohol T T




ubiquitous pollutants in samples taken at many other geographical areas
within the Continental U.S.

The compounds which were selected for quantification were primarily
those appearing in significant concentrations in or downwind from the Kin-
Buc disposal site. In several cases, compounds which were found to be
unique in the air collected downwind from the Stauffer Chemical Co. and
upwind from the disposal site were also quantified. The levels of organic
vapors which were estimated in ambient air surrounding the site are listed
in Tables 21-26. Significant concentrations of benzene were detected in
each of the sampling periods near the disposal site area. Also, many halo-
genated hydrocarbons were also represented in these samples.

Analysis of the SKC carbon cartridges which had been taken in tandem
with the Tenax GC cartridges indicated that no vinyl chloride was present in
concentrations above 16 ppt (Table 27). The samples which were selected for
analysis represented downwind locations from the disposal site. Since vinyl
chloride was not detected in these samples, the values were expressed in
terms of the detection limit of the method. Two samples (P5/L3 and P6/L3)
represented samples taken on the dump site. Likewise, these samples did not
contain vinyl chloride above 40 ppt. Since these samples did not contain
vinyl chloride, the remaining sampling cartridges were not analyzed.

Houston, TX and Vicinity Sites

The ambient ailr sampling protocol for Houston, TX and vicinity was
given 1in Table 16. A total of five sites was studied. At the first site in
Houston, TX, three locations were sampled. These were indicated in Figure
12. Two additional sites were Pasadena and Deer Park, TX. These sites are
indicated in Figure 13. The last two sites were in Freeport and La Porte,
TX. The sampling locations on Dow Chemical and E. I. Dupont deNemours
properties are shown in Figures 14, 15 and 16, respectively.

A principal reason for returning to the first site (Milby Park, Hous-
ton, TX) was our previous report of finding chloroprene. The sampling
method employed was intended to establish the presence of chloroprene as
well as determine the levels in ambient air. The two additional sites,
Pasadena and Deer Park, TX were selected because of the many petroleum
refineries and chemical industries located in this area as well as the

services for the destruction of chemical wastes.

91



(4

Table 21. CONCENTRATIONS OF ORGANIC VAPORS SURROUNDING KIN-BUC DISPOSAL SITE?

Sampling Period/Locationb

Compound .P1/1L1 P1/L2 P1/L3 P1/L4
acetaldehyde trace ~10,250 trace ©~3,125
acetic acid ND ND ~91 trace
acrolein ND ND trace 4,000
allyl acetate ND 30,697 ND ND
benzaldehyde 80 trace trace trace
benzene 20,343 93,750 9,687 13,406
benzyl methyl ether ND 1,000 ND ND
n-butyl acetate ND ND 129 4,774
n-butyl butyrate ND ND 43 325
carbon tetrachloride ND ND 1,312 750
chloroform 6,389 ND trace trace
chlorotoluene ND 2,593 ND ND
cyanobenzene ND ND trace 1,169
1,2-dichloroethane ND ND ND 217
dimethyl ether trace ND trace 10,500
ethyl phenyl acetate ND trace ND ND
2-hexanone ND ND trace ND
3-heptanone ND ND trace trace

(continued)
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Table 21 (cont'd)

Sampling Period/Locationb

Compound P1/L1 P1/1L2 P1/L3 P1/L4
isopropyl ether ND ND trace trace
methallyl alcohol ND 800 ND trace
methylbromobenzene ND 507 ND ND
methyl ethyl ketone trace ND 1,500 trace
4-methyl-2-pentanone ND ND 2,125 5,958
3-methyl-2-pentanone ND ND 45 1,140
l-methyl-2-chlorobenzene ND 1,873 ND ND
n-nonanal ND ND ND 2,661
tetrachloroethylene 354 1,527 trace trace
trichloroethylene trace 210 1,315 10,052
1,1,1-trichloroethane trace trace trace trace
vinyl acetate ND ND ND 583

ang/m3.
bRefer to Table 15.
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Table 22. CONCENTRATIONS OF ORGANIC VAPORS SURROUNDING KIN-BUC DISPOSAL SITE?

Sampling Period/Locationb

Compound P2/L1 P2/L2 P2/L3 P2/L4
acetaldehyde trace 7,000 ng,000 trace
acrolein trace 714 trace trace
benzene 7,718 14,093 10,656 11,343
n-butyl formate 1,902 ND ND ND
benzophenone 1,540 ND ND ND
3-chloropropene ND ND 28,667 ND
carbon tetrachloride 12,687 13,687 7,250 trace
chloroform 1,999 trace trace ND
chlorobenzene ND ND trace trace
cyanobenzene 2,892 ND 3,473 trace
1,2-dichloroethane trace 434 trace 2,173
ethyl acetate trace ND trace ND
methylene dibromide 42 ND ND ND
methylene chloride trace trace trace trace
methyl ethyl ketone ND ND trace trace
3-methylhexanal 1,042 ND ND ND
methyl isobutyl ketone ND ND 604 ND
l-methylnaphthalene 440 trace ND trace

(continued)
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Table 22 (cont'd)

Sampling Period/Locationb

Compound P2/L1 P2/L2 P2/L3 P2/L4
methyl vinyl ketone ND ND trace ND
tetrachloroethylene 1,187 trace 2,896 trace
dichloroethylene 4,947 4,500 5,263 trace
ng/ >

bRefer to Table 15.
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Table 23. CONCENTRATIONS OF ORGANIC VAPORS SURROUNDING KIN-BUC DISPOSAL SITE®

Sampling Period/Locationb

Compound . P3/L1 P3/L2 P3/L3 P3/L4
acetaldehyde 18,750 n51,250 6,500 N6, 250
acrolein trace 1,750 trace ' trace
benzene 8,687 6,875 5,906 8,968
benzylchloride ND 413 ND ND
n-butyl acetate ND ND 371 ND
carbon tetrachloride 3,875 trace trace 2,000
1-chloro-2-bromoethane 10,071 ND ND ND
chlorobenzene ND 167 480 1,807
2-chloropropane (tent.) 4,067 ND ND ND
3-chloropropene ND ND trace trace
cyanobenzene ND ND trace 323
chloroform 9,000 1,944 12,333 3,445
1,2~dibromoethane 591 ND ND trace
1,2~dichloroethane 37,913 ND trace 347
dichloromethane 7,600 trace trace trace
diethyl ether ND 17,750 ND 3,600
ethyl acetate ND ND ND trace
methyl isopropyl ketone ND NO, trace ND

(continued)
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Table 23 (cont'd)

Sampling Period/Locationb

Compound P3/L1 P3/L2 P3/L3 P3/L4
methyl vinyl ketone 10,727 trace trace 2,100
methyl ethyl ketone 14,556 trace trace 1,278
4-methyl-2-pentanone trace trace trace ND
2-pentanone 1,742 459 ND ND
n-pentanal ND 477 trace ND
n-propyl acetate ND trace trace ND
1,1,1-trichloroethane ND ND 19,167 trace
1,1,2-trichloroethane 3,500 ND ND ND
trichloroethylene 3,737 trace 6,895 10,315
vinyl acetate ND trace trace ND

ang/-3.
bRefer to Table 15.
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Table 24. CONCENTRATIONS OF ORGANIC VAPORS SURROUNDING KIN-BUC DISPOSAL SITE®

Sampling Period/Locationb

Compound P4/L1 P4/L2 P4/L3 P4/L4
acetaldehyde 24,000 trace 25,000 14,000
benzaldehyde 2,753 trace trace ND
benzene trace 24,718 5,375 10,031
carbon tetrachloride 1,937 1,875 7,625 trace
chlorobenzene 1,127 trace 607 610
chloroform 186 5,834 8,999 2,778
3-chloropropene ND ND 2,428 ND
cyanobenzene 4,553 trace trace ND
1, 2~dibromoethane ND ND 535 ND
1,2~dichloroethane ND trace 1,130 ND
ethyl acetate ND trace 4,133 trace
n—hexanal ND trace trace 800
n-heptanal ND ND ND 713
methylene chloride trace trace trace trace
methyl ethyl ketone 5,111 trace trace trace
methyl vinyl ketone ND trace 3,500 trace
methyl isobutyl ketone ND trace 5,472 ND

(continued)
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Table 24 (cont'd)

Sampling Period/Locationb

Compound P4/L1 P4/L2 P4/L3 P4/L4
n-nonanal ND ND ND 2,265
tetrachloroethylene 2,722 527 9,173 1,389
1,1,1-trichloroethane trace trace 7,684 trace
trichloroethylene trace 394 5,289 trace
benzyl chloride ND 4,513 ND NB

ang/ms.
bRefer to Table 15.
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CONCENTRATIONS OF ORGANIC VAPORS SURROUNDING KIN-BUC DISPOSAL SITE®

Table 25.
Sampling Period/Locationb
Compound P5/L1 P5/L2 P5/L3 P5/L4

acetaldehyde trace n20,833 trace n3,125
acrolein . trace 3,125 trace 4,000
benzaldehyde trace 3,400 trace 2,888
benzene 15,969 7,343 trace 7,000
benzyl chloride ND 6,560 ND . ND
bromobenzene ND

bromotoluene ND 472 ND ND
n-butyl butyrate trace ND ND ND
chloroform 17,222 11,111 19,444 8,334
1,2-dichloroethane ND ND 7,575 8,565
dichloromethane trace trace 40,000 100,000
ethyl acetate trace ND trace 9,467
n-hexanal ~ trace 1,200 ND 2,288
isopropyl acetate ND ND ND 6,517
methyl ethyl ketone trace trace 8,535 1,389
methyl vinyl ketone ND trace trace 7,091
n-nonanal trace 3,080 ND 2,223
n-octanal trace 1,250 ND 789

(continued)
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Table 25 (cont'd)

Sampling Period/Locationb

Compound P5/L1 P5/12 P5/L3 P5/L4
n-pentanal trace ND ND 15,018
tetrachloroethylene 1,360 trace 25,560 34,632
1,1,2-trichloroethane ND ND ND 4,467
1,1,1-trichloroethane trace trace 3,417 150,000
trichloroethylene trace trace 18,940 3,684
1,2~-dibromoethane ND ND 757 ND

ang/m3.
bRefer to Table 15.
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Table 26. CONCENTRATIONS OF ORGANIC VAPORS SURROUNDING KIN-BUC DISPOSAL SITE®

Sampling Period/Locationb

Compound P6/L1 P6/L2 P6/L3 P6/L4
acetaldehyde n14,750 25,000 NQ 625
acrolein trace trace NQ ND
benzaldehyde trace 3,400 2,525 2,888
benzene 10,156 6,875 191,000 27,343
benzyl chloride ND 8,033 ND ND
bromotoluene ND 472 ND ND
n-butyl butyrate ND trace ND 1,517
carbon tetrachloride 3,125 625 10,600 7,000
chloroform 944 2,500 27,200 28,334
1,2-dichloroethane trace ND 27,700 260
dichloromethane 3,000 trace 260,000 42,000
ethyl acetate trace ND 232,000 4,066
n-hexanal . trace 1,200 trace 2,288
isopropyl acetate ND ND NQ 6,517
methyl ethyl ketone trace 555 33,300 400
methyl vinyl ketone trace trace trace 7,091
n-nonanal ND 3,080 ND trace

(continued)
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Table 26 (cont'd)

Sampling Period/Locationb

Compound P6/L1 P6/L2 P6/L3 P6/L4
n-octanal ND 1,250 ND ND
n-pentanal ND trace 38,000 15,018
tetrachloroethylene 694 1,229 394,000 12,500
1,1,2-trichloroethane ND ND ND 4,467
1,1,1-trichloroethane trace 417 121,000 75,000
trichloroethylene trace trace trace 10,606
1,1~-dichloroethane ND ND 22,700 ND
methyl isobutyl ketone ND ND 444,500 ND
1,1,2,2-tetrachloroethane ND ND 15,000 1,389
bromoxylene ND ND 50,500 ND
ang/m3.

bRefer to Table 15.



Table 27. AMBIENT AIR SAMPLES FROM KIN-BUC DISPOSAL SITE
ANALYZED FOR VINYL CHLORIDE

Sampling Period/Location2 vC (ppb)b
P2/L4 <,016
P3/L3 <.016
P4/L3 <.016
P5/L3 <.036
P6/L3 <.036

23ee Table 15 for protocol.

bSince vinyl chloride was not detected, values are expressed in terms
of detection limit of method.
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In Appendix A, Tables A25-A41 list the volatile organic compounds which
were identified in ambient air samples taken from these sites. Table 28
summarizes the volatile halogenated compounds identified in samples from
each of these sites. A total of 42 halogenated compounds was detected.
Among them were vinyl chloride, bis-(chloromethyl)ether, bromoform, ethylene
dibromide (1,2-dibromoethane), phosgene and several chlorinated ethanes,
propanes, propenes, butanes and aromatics. We again detected the presence
of 3-chloro-1,3-butadiene (chloroprene) in samples taken at Milby Park,
Houston, TX. The location HL1 (Fig. 12) represents a downwind position from
the industrial complex in this area. Of particular interest in this sample
was the identification of t-butanol, isopropanol, crotonaldehyde, and 4-
vinylcyclohexene. The presence of 4~vinylcyclohexene was particularly
intriguing because of the possibility that the corresponding oxide could be
present from photochemical reactions; however, it was not detected in these
samples.

In the Pasadena, Deer Park area, several esters were identified. These
were butyl formate, methyl methacrylate, isobutyl methacrylate, n-butyl
methacrylate, an alkyl butyrate isomer and an alkyl thialate isomer.

Samples which were collected on Dow Chemical property were analyzed and
found to éontain many halogenated compounds. Among them were 1,2-dichloro-
ethane, 1,1,1,-trichloroethane, carbon tetrachloride, 1,2-dichloropropane,
dibromomethane, 1,1,2-trichloroethane, 1,1,1,2-tetrachloroethane, bromoform
and bis-(2-chloroisopropyl)ether. Several esters were also identified.
These were: 2-butyl-n-butyrate, n-butyrate, dimethyl phthalate, diethyl
phthalate, 2,6-di-t-butyl-4-phenoxyphenol and dipropyl phthalate. A second
sample taken at a different location on Dow property also contained bis-(2-
chloroisopropyl)ether. Furthermore, 2 alcohols, 2-t-cyclohexanol and tri-
propylene glycol were identified. This sample also contained hexachloro-
1,3-butadiene. At a third location on Dow property, other compounds of
interest were detected. These were chloroethane, vinylidene chloride,
phosgene, ethylene glycol dimethyl ether, 1,1,2-trichloreethane, 1,2-di-
bromoethane, 1,1,1,2-tetrachloroethane, 1,1,2,2-tetrachloroethane, 1,2,3-
trichloropropane, pentachloroethane, perchloroethane, tripropylene glycol,

dibutoxyethane and diphenyl ether.
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Table 28.

SUMMARY OF VOLATILE HALOGENATED COMPOUNDS IN AMBIENT AIR IN
HOUSTON, PASADENA, DEER PARK, FREEPORT AND LA PORTE, TX AREAS

Che=ical Class

FL2 PL]

DSL1

a
Locations

DSL2

DDL1

DTL2

DIL2

DTLY

FL1

FL

3

LLl

LL2

LL3

FAi OGENATRD HYDF

REQLS

dichlerodiflucrencrhane
dichioroflucrcmethane
trichlorc{luorc=cthane
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d icromethane
c

tleroethane
-chlore-1,2-butadiene
{(chlcrorrene)
dichi~repropene isomer (tent.)
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nhoscene
vinvlidene chlcride
1,1-dichlorcethane
1,2-dichlercethane
dihremomethane
1,1.}-trichlercethane
carhen tetrachleride
dichlcroprepane iscmer
trienlcroethvlene
dichicrcbutane isomer
dichiorctutene isnmer
1.1,2-¢erichloroethane
tetrachlorcethyiene
dibremochloromethane
dichlorebutane isomer
dichloropropene isorer(s)
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Table 28 (cont'ad)

{he-1cal Liass

Locations

FL2 i DSLL bsL2 opLl

DIL

by

bremoform
bis-(2-(hlereisopropyliether
1,3-kexachleorobutadiene
chicrebenzene
1,2-dibremepropane
tetrachlercpropene isomer
i,2-dibrornethane
1.1,2,2-tectrachloroerhane
1.,2,3-tricaleropropane
rentachlorocthane
perchloroethane
chlorepropene isomer
dichloroethvlene
trichleoroprapene isomer(s)
2,3-dichlore~l-propanol
1,2-bis-{Z-chlcroethoxy)ethane

1,3-dichloro-2-methvlene propane

trichloro-I-methylpropene
tetrachlercbutadiene isomer
pentachlorobutadiene isomer(s)
trichlorabenzene

vinyl chloride

bis-(chlor~methyl)ether (tent.)

[
1
1
.
4

t
[
'
]
4

e+ 4

+

o

R ST

[ 2

P4+ + + 4+ 40

[ |

85ee Fig. 12-16 for sampling locations.

b .
More than one isomer was detected.



The ambient air levels of halogenated and other organics in samples
from Houston, Pasadena, Deer Park, Freeport and La Porte, TX areas are given
in Tables 29 and 30. The concentration of 2-chloro-1,3-butadiene (chloro-~
prene) was found to be 4,000 ng/m3 in the ambient air samples taken in Milby
Park, Houston, TX. Many other halogenated compounds were also detected and
quantified (Table 29). The concentrations of several oxygenated compounds
are also presented in this table. All of the compounds were esters and
principally esters of butyric acid, phthalic acid or acrylates. Table 30
presents the minimum total weiéht of the ambient air levels of volatile
organics for the two chemical classes listed in Table 29. It is interesting
to note that the higher concentrations generally occur for those samples
collected downwind from the industrial complexes.

Organic Vapors in Ambient Air from the Iberville Parish Area, LA

The area near Geismar, LA was selected for study since it contained
chemical industry known to be involved in the production of many chemical
classes of compounds for which our analytical methodology had not yet been
validated. This geographical area provided an opportunity te examine the
performance of the collection and analysis methods developed under this
contract program. Table 31 presents the chemical production occurring at
these industrial sites in Geismar, LA. 1In general, oxygenated and nitrogen-
containing compounds were the predominant materials which were or had been
synthesized. Many potential chlorinated hydrocarbons could also be emitted
from some of these industries principally on the basis of their production
activities. Thus, on the basis of the suspected presence of the oxygen-,
nitrogen- and halogenated-containing compounds in the atmospheres in the
Geismar area, we proceeded to employ a sampling network for collection and
analysis.

Table 17 presented the sampling protocol which principally consisted of
two types of sampling strategies. The first was the collection of organic
vapors using a sampling period with the integration over a period of 24 hrs
and the second utilized short sampling periods of 2-3 hrs. Additional
information on the surface weather conditions were obtained from the airport
in Baton Rouge, LA. These data are summarized in Table 31. Table 32 pre-
sents the ozone concentrations which were monitored in Baton Rouge, LA

concurrently during the sampling efforts which were expended in the Geismar

108



601

Table 29. AMBIENT AIR LEVELS OF HALOGENATED AND OTHER ORGANICS IN HOUSTON, PASADENA,
DEER PARK, FREEPORT AND LA PORTE, TX AREAS

Chewical Class LY [ EL2 HL3 L1 rL2 nstl PSL2 DDL1 [DTLY DTL2 DTL3 DTL4 FL2 FL3 Lil LL? LL3
HALOGLNATED HYDROCAFELNS
2-chlore-1, 3-butadiene -,F‘L’-Oa 266 - _ _ _ _ _ _ _ _ _ _ - _ _ _
t.hloroprene)
drchleroprepene isorer - _ _
frent.) - - - - - - - - - - - - - -
chilloroferm 11,539 - 51,538 T T 53,846 {6,420| 7,692} 1,9221{ 8,846 T 15,384 280 T 8,461| 8,850 7,692
vinvlidene chicride - - - - - - - - - - - - - 531 ~ - -
1,1-¢ichlereoethane - - - - - 555 - - - ~ - - - - - - -
1,2-¢ichloroethane T - - - 158]66,300 - 6,722 T 4,055 T T 3,300t 4,500 778 - -
dibremoethane - - - 158 - - - - - - - - - T - -
1,1,1-trichloroethane s22 - 900 - by - 144 - - 1,000 200 400{1€,600415,2001{ 3,88%127,700 T
carbon tetrachleride 238 114 T T 146 846 T T T T 276 69]11,538 T T 1,230 T
dichleropropane iscmer - - - - - T - - - 2,586 - - 691 1,478 - - T
trichlorocthylene 75 - 39 76 15,07 321 - 2,535 - - - - 107 200 - 43 T
dichlorobutane isemer - 700 - - - - - - - - - - - - - - -
dichlerobutene isomer 262 - - - - - - - - T - - - - - -~ -
1,1,2-trichlercethane - - - - - 6,700 - - - 3,234 - - - 3,821 - - -
tetrachlorcethylene 29 T 21 20 18 - T 2,019 75 68 - 72 94| 1,585 17 83 T
dichlorobutane iscmer 52 - - - - - - - - - - - - - - - -
dichloropropene isomer(s) - - - - - 180 - - T,T 241 - T - - - - -
90 1,293
90 72
1,293
345
1,1.1,2-tetrachlcroethane - - - - - - - - - - - - - 21 - - -
bis-(2-chloroisopreopyl)- _ _ R - - - _ - _ _ _ _ 27 333 - _ T
ether
hexachlore-1, 3-butadiene - - - - - - - 334 - 2,066 - 25 13.3 8.3 - T T
1.2-dibromoprepane - - - - - - - - - - - - - T - - -
1,1,2,2-tctrachloroethane - - - - - - - - - 1% - - - 33 - - -
1,2,3-trichloropropane - - - - - - - - - - - - - 298 - - -
pentachlorcethane - - - - - - - - - - - - - 3,984 - -
perchlnroethane - - - - - - - - - - - - - 2,903 - - -

(continued)
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Che~ieal Class

HL1

HL2

HLl

Table 29 (cont'd)

PLl

PLZ DSL1

DSL2 DDL1

DILL

DTLZ

DTL2

FL3

LL1

LL2

LL3

tetrachlorebutadiene iscrer
pentachlorobutadiene
isemer(s)

viny] chloride
triciloropropene
isomer(s)

OXYGENATED COMFOUNDS

ircbutyl isobutyrate
2-butyl-n-butvrate
n-butyl-n-butyrate
dimethyl phthalate
diethyl phthalate
amyl benzoate
dibutyl phthalate
methvl methacrylate
isobutyl methacrylate
n~butyl wmethacrylate
sec~butyl acrylate
n-butyl acrylate

n-hexyl acrylate

‘

1
(S ]
N
w
(=
i

[

]
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v
=
~
=

100

T,T

33

[T I R
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3,334
100
500

%values are in ng/m3.
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Table 30.

ESTIMATED MINIMUM TOTAL AMBIENT AIR LEVELS OF VOLATILE ORGANIC
CHEMICAL CLASSES

Chemical Class HLl | HL2 |HL3 |PL1 |PL2 | DSL1 | pSL2 |DDL1 |DTL1 [DTL2 | DTL3 [DTL4 |FL2  |FL3  [LLl |LL2  [LL3
Halogenated hydrocarbons| 16,7377 1,100|12,518 | 294 |5,433|128,948| 6,604119,409| 2,078{25,398] 716 [15,990132,028 40,026 [13,165|37,926|7,832
Oxygenated Compounds 3761 1,966{ - 20| - 134 601 6,947] 3,734( 120 60| 1,020 2,726 2,596] 4,601| 9,634{6,253




AN

Table 31. SURFACE WEATHER OBSERVATIONS FOR BATON ROUGE, LA

Wind
Temperature
Date Time Sky & Ceiling (°F) Direction (00-36) Speed (Kts.)
2/28/77 0053 CLR 41 00 00
0152 CLR 37 00 00
0252 CLR 37 00 00
0355 CLR 36 05 03
0453 CLR 36 00 00
0555 CLR 35 00 00
0652 CLR 36 00 00
0717 CLR 40 00 00
0852 CLR 46 12 06
0953 CLR 51 12 04
1052 CLR 53 05 05
1152 CLR 58 08 07
1252 CLR 59 33 05
1352 CLR 61 30 05
1452 CLR 62 26 08
1651 CLR 62 29 09
1751 CLR 61 29 08
1857 CLR 59 27 05
1951 CLR 53 00 00
2051 CLR 51 24 03
2152 CLR 51 24 03
2251 CLR 50 23 06
2351 CLR 49 24 03
3/1/77 0051 CLR 45 00 00
0152 CLR 41 00 00
0252 CLR 40 00 00

(continued)
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Table 31 (cont'd)

Wind
Temperature
Date Time Sky & Ceiling (°F) Direction (00-36) Speed (Kts.)
0353 CLR 39 00 00
0451 CLR 39 00 00
0551 CLR 39 00 00
0651 CLR 38 00 00
0752 CLR 43 00 00
0852 CLR 54 23 07
0952 CLR 59 21 09
1052 CLR 62 23 06
1152 CLR 64 27 07
1252 CLR 66 27 06
1352 300-SCT 68 21 05
1454 E300 BKN 67 11 06
1552 E300 BKN 66 17 07
1651 E300 BKN 66 16 05
1751 E300 BKN 62 22 09
1853 E300 BKN 58 22 08
1953 E300 BKN 57 18 07
2057 E300 BKN 55 17 05
2151 300 SCT 52 18 08
2251 300 SCT 52 18 06
2351 300 SCT 50 14 04
3/2/77 0053 300 SCT 48 14 04
0152 300 SCT 46 11 07
0253 300 BKN 44 14 05
0354 300 BKN 45 14 08
0454 300 BKN 45 08 07
0552 100 SCT 300 SCT 44 08 08

(continued)
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Table 31 (cont'd)

Wind
Temperature
Date Time Sky & Ceiling (°F) Direction (00-36) Speed (Kts.)

0652 E50 BKN 300 BKN 47 08 08
0752 E45 OVC 50 11 08
0852 E45 OVC 45 13 09
0952 E45 BKN 100 BKN 300 BKN 13 15
1052 E45 BKN 100 OVC 46 15 15
1152 E45 BKN 100 OVC 42 14 12
1252 E45 BKN 100 OovC 44 14 16
1352 45 SCT E 100 OVC 45 13 20
1453 40 SCT E 80 OVC 45 13 18
1553 E 75 OVC 45 13 14
1655 40 SCT E60 OVC 46 14 15
1752 40 SCT E70 OVC 49 12 11
1853 E50 0OVC 51 12 11
1951 M32 BKN 70 OVC 52 11 12
2056 M32 0OVC 53 12 13 .
2151 M32 OVC 53 12 12
2209 M25 OVC - 12 10
2253 M28 OVC 54 12 09
2351 M23 OvVC 54 12 08

3/3/77 0053 17 SCT E60 OVC 60 10 08
0130 M14 BKN 60 OVC 09 06
0152 M14 BKN 60 OVC 60 09 06
0254 M17 BKN 60 OVC 60 12 08
0352 M1l OVC 60 12 07
0405 M9 OVC - 10 06
0453 M7 ovC 62 13 13
0555 M7 OvVC 64 13 11

(continued)



Table 31 (cont'd)

S11

Wind
Temperature
Date Time Sky & Ceiling (°m Direction (00-36) Speed (Kts.)
0652 M10 OVC 65 14 12
0751 M10 OVC 68 12 16
0851 M17 OVC 68 16 20
0943 M17 OVC - 15 18
0955 M17 OVC 68 15 17
1058 M17 OVC 67 15 b 14
1144 M17 OVC - 16 14
1152 M17 OVC BKN 100 OVC 69 18 16
1255 M17 OVC 70 17 12
1352 M19 OVC 71 18 15
1455 11 SCT M20 OVC 72 17 23
1554 11 SCT M25 BKN 70 OVC 72 19 18
1657 11 SCT M19 BKN 70 OVC 72 18 18
1756 M19 OVC 72 18 19
1856 M19 OVC 72 19 20
1951 M19 oOvC 73 20 17
2051 M23 OvC 73 18 15
2152 M19 0OVC 71 21 15
2206 M1l OVC - 21 15
2253 M1l OVC 71 21 16
2319 M7 OVC - 27 14
2330 M5 OVC - 01 15

2355 M7 ovC 56 35 16




Table 32, OZONE CONCENTRATIONS IN BATON ROUGE, LA

Date

Hour 2/28 3/1 3/2 3/3
1 0.0042 0.007 0.022 0.069
2 0.013 0.009 0.016 0.063
3 0.015 0.019 0.009 0.061
4 0.005 0.021 0.008 0.057
5 0.008 0.008 0.033 0.050
6 0.001 0.006 0.042 0.043
7 0.000 0.005 0.020 0.032
8 0.001 0.009 0.007 0.030
9 0.003 0.094 0.018 0.034
10 0.022 0.071 0.041 0.035
11 - 0.087 0.063 0.030
12 - 0.011 0.067 0.033
13 0.136 0.117 - 0.029
14 0.115 0.115 - 0.034
15 0.095 0.125 - 0.038
16 0.083 0.115 - 0.038
17 0.087 0.110 0.062 0.031
18 0.071 0.097 0.073 0.030
19 0.019 0.063 0.064 0.032
20 0.006 0.045 0.062 0.033
21 0.005 0.050 0.059 0.037
22 0.015 0.025 0.065 0.035
23 0.010 0.014 0.067 0.033
24 0.006 0.008 0.068 0.031

#Values in ppm.

bPeriod during instrument calibration.
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area. As expected, the highest concentrations of ozone were observed
through the mid-day period with levels reaching an excess of 100 ppb between
the periods of 1200-1700 hrs. On the fourth day of sampling (March 3,
1977), the levels of ozone were rather constant between 30-60 ppb. Con-
siderable overcast during these sampling periods was observed.

In Appendix A, Tables A42-A46 list the volatile organic vapors which
were identified in ambient air from Geismar, LA. Table 33 summarizes the
halogenated, oxygenated, nitrogenous and sulfur-containing compounds detec-
ted in these samples. A total of 16 halogenated hydrocarbons was identi-
fied. Among these were carbon tetrachloride, methyl chloroform, methylene
chloride and vinylidene chloride. These chemicals were reported to be
produced by industry in this area (Table 13).

Four nitrogenous compounds were identified in samples taken downwind
from Rubicon Chemicals, Inc. These were nitrobenzene, 2-dinitrobenzene
isomers and diphenylamine. These compounds were also chemicals which were
reported to be produced by Rubicon.

Three sulfur compounds and approximately 26 oxygenated compounds were
characterized in ambient air samples. Several ethers and alcohols were
present. However, we did not detect any glycol ethers which were reported
to be produced by Shell 0il Co. in this area. From previous research, we of
course have shown that the collection, thermal desorption and analysis of
ethylene glycol and its analogs can not be achieved using the standard
methods which we have been employing.

Table 34 presents the estimated levels of ambient air pollutants in
samples from the Iberville Parish area. The relatively higher concentra-
tions of the halogenated compounds appeared to be assoclated with the
downwind positions of the industrial activity. Only trace quantities of the
nitrogeneous compounds and sulfur~contalning organics were present.

SUMMARY

The three principal geographical areas (New Jersey, Texas, and Loui-
siana) afforded many different types of chemical industry producing a large
array of chemical classes of compounds for the determination of the perfor-
mance of the collection and analysis method developed under this contract
program. As evident by the results previously discussed, the technique is

capable of collecting and analyzing compounds containing a wide variety of
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Table 33. SUMMARY OF VOLATILE ORGANIC VAPORS IDENTIFIED IN AMBIENT AIR FROM GEISMAR, LA

Sampling Locations

Chemical Class Comp ound L-12 L-14 L-15 L-16 L-R
Halogenated dichloromethane + + + + +
hydrocarbon chloroethane - + - -

dichloroethylene isomer - + -
chloroform + + + + +
dichloroethylene isomer - + - - -
1,1-dichloroethane - + - - -
1,1,1-trichloroethane + + - + -
1,2-dichloroethane + + + + +
carbon tetrachloride + + + + +
trichloroethylene + - + - -
1,2-dichloropropane - - - + +
tetrachloroethylene + + + + -
1,1,2-trichloroethane - + + - -
chlorobenzene - + + + +
dichlorobenzene isomer - + + - +
dichlorobenzene isomer - + + - +
Oxygenated benzaldehyde + + + + +
Compounds phenol + + - + +
acetophenone + + + + +
n-nonanal + - + - -
cresol isomer + + + + +
n-decanal + - + - -
isobutyl isobutanoate + + + - -
butyl butanoate + + + - -
furan - + + - -

(continued)



Table 33 (cont'd)

Chemical Class

Compound

Sampling Locations

611

Nitrogenous
compounds

Sulfur
compounds

acetone
biphenyl ether
isopropanol
t-butanol

2-methyl-3-pentanol (tent.)
dimethyl-3-pentanol isomer

vinyl acetate
propionic acid (tent.)
acetaldehyde
propanal

propenal

dimethyl ether
diethyl ether
n-butanal

methyl ethyl ketone
n-pentanal
n-hexanal

nitrobenzene
dinitrobenzene isomer
2,4-dinitrobenzene
diphenylamine (tent.)

carbon disulfide
2,5-diisobutylthiophene
benzothiazole

++++++++ A

b+ + + + +

+

i

D+ 4+ 0+ + 1

U+ 4+ + 1

++ + +

8pownwind of Rubicon Chemicals, Inc., see Figure 17 for sampling locatioms.
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Table 34. ESTIMATED LEVELS OF AMBIENT AIR POLLUTANTS IN GEISMAR, LA AREA?

Compound L-12 L-13 L-14A L-15 L-R1 L-14B L-16 L-R2 L-S L-B
nitrobenzene NDb ND ND ND T ND ND 107 ND ND
2,4-dinitrobenzene ND ND ND ND T ND ND 27 ND ND
dinitrobenzene isomer ND ND ND ND T ND ND T ND ND
diphenylamine ND ND ND ND T ND ND T ND ND
1,2-dichloroethane 683 ND 10333 7844 232 4689 1555 100 800 1444
carbon tetrachloride 400 1133 1433 300 183 4667 10100 300 286 2633
tetrachloroethylene 46 86 43 86 11 100 36 7 32 100
chloroform 1571 3057 3000 11742 857 9943 999 943 10355 1257
1,1,2-trichloroethane 120 150 5450 9611 ND 6900 ND ND 320 ND
methylene chloride 1700 1909 727 1714 700 545 772 442 2333 454
1,1,1-trichloroethane T 250 200 200 75 175 400 ND 80 675
1,2-dichloropropane ND 1163 ND 121 ND 71 39 3999 ND 36
1,1-dichloroethane ND ND 235 75 ND 550 133 ND ND 167
chlorobenzene ND ND 93 93 T 143 171 900 ND ND
vinylidene chloride ND ND T ND ND 200 ND ND ND ND
benzene 287 3712 1562 1363 975 575 261 1212 520 712
benzothiazole ND ND ND ND T ND ND T ND ND
2,5-diisobutylthiophene ND ND ND T ND ND ND ND ND ND

8See Table 17 and Fig. 17 for sampling protocol and locations, respectively. Values are in ng/m3.

bND = not detected.



heteroatoms in various oxidation states. The chemical classes varied from
non-polar to polar compounds with a large array of different types of chemi-
cal functionalities. Frequently, the analytical data obtained on samples
collected from these geographical areas and the chemical data for which the
industry was producing, using or storaging compared favorably which assisted
in the evaluation and validation of the collection and analysis system.
Often the chemicals which were reported as potential emissions from chemical
industry were indeed detected and identified by the Tenax GC/SKC carbon
sampling device coupled with thermal desorption and high resolution glass

capillary column gas chromatography/mass spectrometry/computer analysis.
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Table Al. VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR
UPWIND FROM KIN-BUC DISPOSAL SITE?

Chromato~ Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ag/m
Peak No. (°C) Peak No. (°C)

1 53  l-butene 45 126 toluene

1A 53 p-butane 46 129 C8H18 (3-methylheptane)

1B 55 acetaldehyde trace 47 131 dimethylcyclohexane isomer

2 62 isopentane 48 133 CBHIA isomer

& 64  furan 49 134 CBHI6 igomer

5 65 CSHIO isomer 50 135 n-octane

6 66  n-pentane 51 136 CBHIIA isomer

7 67 propanal 52 137 CBH16 isomer

8 68 CsH, o isomer 53 138 tetrachloroethylene 354

9 69 dichloromethane 55 144 C9H20 isomer

10 73 acetone 56 145 C8H16 isomer

11 75 dimethyl ether trace 57 146 C9H20 isomer

12 79 C6Hlls isomer 58 147 C9H15 isomer

13 82 C6H12 isomer 59 149 athylbentene

14 a3 3-methylpentane 60 150 cgﬂzo isomer

15 84 C6H12 isomer 61 151 p-xylene

16 85 hexafluorobenzene (ed) 62 152 C9H20 igomer

17 86 2-methylfuran 63 154 C10H22 isomer °

i8 87 n-hexane 64 155 trimethylhexane isomer

19 88 chloroform 6,389 65 156 o~xylene

20 90 C6H1_2 isomer 66 157 C9H18 isomer

21 91 methyl ethyl ketome 67 158 n-nonane

22 92 perfluorotoluene (e¥) 68 159 3,3,5-trimethylheptane

23 94 2,2-dimethylpentane 69 162 methylnonane isomer

24 95  2,4-dimethylpentane 70 163 isopropylbenzene + 4-

25 96 2,2,3-trimethylbutane wmethylnonane

26 97 1,1,1-trichloroethane 71 166 2,2,5,5-tetramethylhexane

27 98 C7H1A isomer 72 167 clOHZO isomer

28 100 benzene 20,343 73 168 n-propylbenzene

29 102  3,3-dimethylpentane 74 170 benzaldehyde and 80

30 103  cyclohexane 2,3-dimethyloctane

31 104  2-methylhexane 75 171 m-ethyltoluene

32 105 2,3~dimethylpentane 76 172 2,2,4=~trimethylheptans

33 106 3-methylhexane 77 174 clOHZO isomer

34 108 CyHy, isomer (tent.) 78 175 C10H22 isomer

35 109 dimethyleyclopentane (tent.) 79 177 ter-butylcyclohexane (tent.)

35A 109  trichloroethylene trace 80 178 phenol

36 110 C7Hl‘. isomer 80A 178 1,2,4~trimethylbenzene

37 111 n-heptane 81 179 n~decane

38 113 C7H1A isomer 82 180 methyldecane isomer

39 115 CgH,gy isomer 83 181 m-dichlorobenzene

40 117  2,2,4-trimethylpentane 84 184 c].lHZA + c“-nlkyl

41 118 methyleyclohexane benzene isomars

42 119 CBH16 isomer 85 185 1,2,3-trimethylbenzene +

43 120 CBHIB isomer cllHZA isomer

44 122 CBHIB isomer 86 189 Cnllza isomer

(continued)
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Table Al (cont'd)

Chromato- Elutien 3 Chromato~ Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. (°C) Peak No. (°c)

87 190 sec=butylbenzene

87a 190 Ca-alkyl benzene +

cu“za isomer

88 191  acetophenone

89 193 ClZHZ6 igsomer

90 194 Cs-alkyl benzene +

c11H22 isomer

91 196 ca-alkyl benzene isomer

92 198 n-undecane

93 204 Cs-alkyl benzene isomer

25 209 chHZIo isomer

97 214 Clzﬂza isomer

98 215 n-dodecane

99 214 naphthalene

100 225 013H26 isomer

101 230 2-undecanone (tent.)

102 232 C13H26 isomer

103 233 n-tridecane

104 236 8-methylnaphthalene

105 240 C14H30 isomer

1054 240 CIAHZB isomer

1058 240 n-tetradecane

105C 240 C15H32 isomer

a?amyling was conducted on 6/29/76 from 1207 to 1359, see Table 15 for protocol
(P1/L1).
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Table A2. VOLATILE ORGANICS IN AMBIENT AIR DOWNWIND OF
STAUFFER CHEMICAL CO., EDISON, NJ2&

Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. (°c) Peak No. (°c)

1 42 Ny, 0, 46 120 CgH, g isomer

2 43 co, 47 123 C,H;, isomer

3 48  p-butane 48 128 toluene

4 49 unknown 49 130 Cg, g isomer

5 49  unknown 50 132 CSHM 1somer

6 50 1isobutane 51 132 Cgllyq isomer

7 53 CSHB isomer 52 132 CSH13 isomer

8 54  acetaldehyde ~10, 250 53 133 CSHI6 isomer

9 62 methylbutene isomer 54 136 CBHIB isomer

10 63  furan 55 138 tetrachloroethylene 1,527

11 63  pentene isomer 57 142 C8H16 isomer

12 68  tetramethylethylene 58 145 C7H16 isomer

oxide (tent.) 59 147 CBH16 isomer

13 69 C6H14 isomer 60 150 ethylbenzene

14 71 C7H14 isomer 61 152 P- or m-xylene

15 73 acetone 62 153 CSHlB isomer

16 79 C5H12 isomer 63 155 C9H16 isomer

17 82 methyl-2-methylallyl 64 156 styrene

ether (tent.) 65 157 o-xylene

18 84 CGHIA isomer 66 159 C9H20 isomer

19 86 perfluorobenzene (e%) 67 162 Cm“zo isomer

20 88 CGHllo isomer 68 164 C3-nlky1 benzene

22 90 methylallyl alcohol 880 69 164 CQth isomer

23 9l CSHlO isomer 70 166 CBH18 isomer

24 91 C5H12 igomer 71 170 chlorotoluene 2,593

25 93 C51-l12 isomer 72 171 benzaldehyde

26 94  perfluorotoluene (e®) 73 171 C3-alkyl benzene

27 95 CGHIA isomer 74 172 Ca—alkyl benzene

28 97 1,1,1-trichloroethane trace 75 174 CBH16 isomer

29 101 benzene 93,750 76 175 benzyl acetate

30 102 C6H1A isomer 77 176 benzamide (tent.)

31 102 thiophene 78 178 benzyl methyl ether 1,000

32 104 Cé'l-l12 isomer 79 178 clOHIS isomer

33 104 C7H16 isomer 80 178 Cal-l“ isomer

34 105 CBH18 isomer 81 179 phenol

35 106 C7H14 isomer 82 179 C3-alkyl benzene

36 106 CBHIB isomer 83 180 c10H22 isomer

37 108 C6H12 isomer 84 181 l-methyl~2~chlorobenzene 1,873

38 110 trichloroethylene 210 85 182 dichlorobenzene

39 111 allyl acetate 30, 697 86 184 CIOHZO isomer

40 112 C7H16 isomer 87 185 Ca-alkyl benzene

41 113 C7H10 isomer a8 187 methylbromobenzene 507

42 114 C7H16 isomer 89 189 ClOHZO isomer

43 116 tetramethylpentane 90 190 Cl‘-llkyl benzene

44 117 C,H,, isomer 91 191 C3-Alky1 benzene

45 118 Collyg isomer 92 193 C9H16 isomer

(continued)
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Table A2 (cont'd)
Chromato~ Elution Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. (°C) [Peak No. °c)
93 195 Cb-alkyl benzene
94 198 methylbenzoate (tent.)
95 199 C11H24 isomer
96 202 ClZHZA isomer
97 204 Cb—alkyl benzene
98 204  indole (?)
99 206 c11322 isomer
100 208 c11H22 isomer
102 212 CA~alkyl benzene
103 214 Ca-alkyl benzene
104 215 Cs-alkyl benzene
105 216 612H26 isomer
106 217 naphthalene
107 219 benzophenone
108 222 ethyl phenyl acetate trace
109 229 C10H20 isomer
110 231 dimethylchlorobenzene (tent.)
111 232 propylthiophene (tent.)
112 234 CIBHZB isomer
113 237 dicyanobenzene (tent.)
114 238 ClIHZO isomer
115 240 CIZHZA'isomet
116 013H26 igsomer
117 C13H28 isomer
118 dimethylindane
119 c11H22 isomer
120. Cb-alkyl tetrahydronaphthalene
121 CMH30 isomer
122 C11H22,1'°mer
123 C11H22 isomer
124 isomer

|

Cysfap

aSampling was conducted on 6/29/76 from 1206 to 1355, see Table 15 for

protocol (P1/L2).
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Table A3. ORGANIC VOLATILES IN AMBIENT AIR DOWNWIND OF
KIN-BUC DISPOSAL SITE?
Chrnm%Lo- Elution 3 Chromato- Elution 3
graphic Temp. Conmpound ng/m graphic Temp. Compound ng/z
Pe.ik No. (°c) Peak No. (°c)
1 41 NZ + O2 27 122 4-methyl-2-pentanone 2,125
2 42 co, 28 125 2-methyl-2-pentanone 45
4 49 chloromethane 29 128 toluene
4A 50 propane (tent.) 30 130 2,4-dimethylhexane
5 51 l-butene 31 132 dimethyleyclohexane isomer
5A 52 n-butane 32 134 CBHIG isomer
6 55 acetaldehyde trace 33 136 n-octane
7 61 isopentane 34 138  n-butyl acetate 129
7a 63 C5H10 isomer 35 139 tetrachloroethylene
8 64  furan 37 141 Cglyg isomer
84 64 CSHIO isomer 37a 143  2-hexanone trace
9 67 p-pentane 37B 144 C9H20 isomer
10 69 propanal 38 145 C9H20 isomer
10A 70 acrolein trace 38A 146 CBHIG isomer
11 72 acetonitrile (tent.) 39 147  chlorobenzene
12 76-81 acetone 40 150 ethylbenzene -
12A 80 dimethyl ether trace 40A 151  2-methyloctane
128 81 2-methylpentane 41 152 p-xylene
13 82  2-methylpropenal (tent.) 42 153 3-methyloctane
+ C6H12 isomer 42A 154  3-heptanone trace
14 86 hexafluorobenzene (e%) 42B 155 2-heptanone trace
14A 87 n-hexane 42C 156 styrene
148 88 butanal 43 157 1,1,3,3-tetramethyl~
14C 89 chloroform trace cyclopentane
14D 90 isopropyl ether trace 44 157 o-xylene
14E 92 C7H16 isomer 44A 158 C9H18 isomer
15 93 perfluorotoluene (ef) 45 159 n-nonane
16 95 methyl ethyl ketone 1,500 45A 160 C9H18 isomer
17 97 1,1,1-trichloroethane 458 162 C9H18 isomer
18 101  benzene 9,687 46 164  2,2,4~trimethylheptane
184 103 carbon tetrachloride 1,312 47 165 isopropylbenzene
19 104  2-methylhexane + cyclohexane 47A 165 C10H22 {somer
20 105 2,3-dimethylpentane 478 166  C,H,, isomer
21 106 3-methylhexane 48 167 2,6-dimethyloctane
22 109 C7H16 isomer 48A 167 1isopropylcyclohexane
22A 110 dimethylcyclopentane 49 168 C10H20 isomer
23 111 trichloroethylene 1,315 49A 168  4-methylnonane
23A 111 C,H,, isomer 50 169 ClOHZO isomer
24 112  n-heptane 51 171 n-propylbenzene
24A 113  n-pentanal S51A 171 benzaldehyde
25 115 2-pentanone 52 172 m-ethyltoluene
25A 116 acetic acid ~91 52A 173 clOHZZ isomer
258 117 CgH, o isomer 33 174 €18y, isomer
26 119 methylcyclohexane 54 175 phenol
26A 120 2-methylheptane S54A 175 cyanobenzene trace
268 121  3-methylheptane 55 176  o-ethyltoluene
(continued)

129



Table A3 (cont'd)

Chromato- Elution 3 Chromato- Elution
graphic Temp. Compound ng/m graphic Temp. Compound ng/m3
Peak No. (°c) Peak No. (°c)
56 177 ¢, H,, isomer 84 236 C14H28 isomer
57 178 clOHZO isomer 85 239 C14H3° .1somer
58 179 1,2,4-trimethylbenzene 87 240 dodecanone isomer
59 180 n-decane 874 240 p=-butyl butyrate 43
59A 182 CigHyg isomer 88 240  n-tetradecane
60 183 m-dichlorobenzene or (p)
60A 184 cl].HZIo isomer
61 185 Cn}lu + Ca-alkyl benzene
isomers
61A 186 ciIHZG isomer
61B 187 CIIHZA isomer
62 188 butylcyclohexane
624 189 C11H22 isomer
62B 189 C12H26 isomer
63 190 p-propyltoluene
64 191 diethylbenzene isomer +
611324 isomer .
65 192 acetophenone
66 194 C12H26 isomer
67 196 o-propyltoluene
674 197 Cb-alkyl benzene isomer
678 197 C10H18 isomer (tent.)
68 198 ClOH16 isomer +
CIZHZG isomer .
68A 199 Cn“zz isomer
69 200 n-undecane
69A 201 chHZA isomer
70 202 C12H26 isomer
70a 204 C12H26 1somer
71 205 tetramethylbenzene isomer
72 209 C12H26 isomer
72a 210 c12H26 isomer
73 211 Ca-alkyl benzene isomer
734 212 tetramethylbenzene isomer
738 213 Cqus isomer
74 214  5-decanone
74A 215 CIZHZIA {somer
75 216 C13H28 isomer
76 217 n~dodecane
76A 218 naphthalene
77 220 clJHZS isomer
77a 230 phenylhexane
80 231 undecanone isomer
a1 233 c13H28 i»somer
82 234 c13H26 isomer
83 235 np-tridecane

aSampling was conducted on 6/29/76 from 1207 to 1359, see Table 15 for protocol
(P1/L3).
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Table A4.

KIN-BUC DISPOSAL SITE

VOLATILE ORGANICS IN AMBIENT AIR DOWNWIND OF

Chromato- Elution 3 Chromato- Elution 3
graphiv Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No, cc) Peak No. (°c)
1 41 N, + 02 29 108  3-ethylpentane and dimethyl-
2 43 CO2 cyclopentane isomer
3 44 propene (tent.) 30 109  trichloroethylene 10,052
4 47  chloromethane 30A 110 n-pentanal
5 49 propane 31 111  n-heptane
SA 52  1l-butene 31a 113 2-pentancne
6 53 n-butane 31B 115 acetic acid (tent.) trace
6A 54  2-butene 32 117 n-propyl acetate
7 55 acetaldehyde ~3,125 32A 117 C8H18 isomer
9 61 isopentane 33 118 methylcyclohexane
9A 63 CSHIO isomer 33a 119 CBH16 isomer
9B 64 furan 338 119 CBHIB isomer
10 65 n~-pentane 34 120  4-methyl-2-pentanone 5,958
11 67 propanal 35 122 3-methyl-2~pentanone 1,140
12 69 acrolein 4,000 36 125 C8H16 isomer
12a 70  dichloromethane 37 127 toluene
13 72 C6H12 isomer 128 2-methylheptane
14 76 acetone 38 129 3-methylheptane
15 78 dimethyl ether 10, 500 384 131 C7H12 isomer
16 80 2-methylpentane 39 132 dimethylcyclohexane isomer
16A 81 diethyl ether (tent.) 40 133 n-hexanal
17 82  2-methylpropenal 40A 134 C8H16 isomer
174 83  3-methylpentane 41 135 n-octane
178 84  vinyl acetate 583 42 137 n-butyl acetate 4,774
18 85 hexafluorobenzene (e¥) 43 138 tetrachloroethylene
184 85 2-methylpropanal 45 141 CBHIB isomer + unknown
19 86 n-hexane 46 143 C9H20 {somer
19A 87 n-butanal 47 144 C9H20 isomer
20 88 chloroform + isopropyl ether trace 47A 145 ethylcyclohexane
204 90 CSHIO isomer 48 146  chlorobenzene 507
208 91 methyl ethyl ketone trace 48A 147 C9H18 isomer
21 92  perfluorotoluene (e¥) 49 149  ethylbenzene
and ethyl acetate 49A 149 C9H18 isomer
22 93 CcH,, isomer . 498 150 C9H20 isomer
22A 95 1,2-dichloroethane 217 50 151 p-xylene
23 96 1,1,1-trichloroethane 50a 152 C9H20 isomer
24 99 methyl isopropyl ketone 51 152 C9H20 isomer
244 100 C7H1A isomer 51A 153  3-heptanone trace
25 101 benzene 13,406 51B 154  2-heptanone trace
25A 102 carbon tetrachloride 750 51C 155 styrene
264 103  cyclohexane 52 156 heptanal
26 103  2-methylhexane 53 157  o-xylene
27 104  2,3-dimethylpentane 53A 157 C9H18 1somer
28 105  3-methylhexane 54 158  n-nonane
28A 107 C7Hlb isomer 55 163 010“22 isomer
(continued)
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Table A4 (cont'd)

Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. (°C) Peak No. (°C)

56 164 isopropylbenzene 87 216 013H28 isomer

56A 164  4-methylnonane 88 217 n-dodecane and naphthalene

56B 165 C3-alky1 cyclohexane isomer 89 220 C12H21¢ isomer

57 166 2,6-dimethyloctane 93 232 undecanone isomer

58 167 isopropylcyclohexane 94 233 C13H28 isomer

59 169 a-pinene + C10H22 isomer 95 234 n-tridecane

59A 169 p-propylbenzene 96 239 B-methylnaphthalene

60 170 benzaldehyde 97 240 a-methylnaphthalene

61 171 m-ethyltoluene 98 240 CMH30 isomer

61A 172 levl22 isomer 101 240 ClAHZB isomer

62 173  3-methylnonane 1024 240 n-butyl butyrate 525

62A 173 ClOHZO isomer 102 240 n-tetradecane

63 174 cyanobenzene 1,169

63A 175 phenol

64 176 o-ethyltolueme

65 177 C10H20 isomer + octanal

66 178 1,2,4-trimethylbenzene

67 179 n~decane

68 181 ClOHZO isomer

69 182 m-dichlorobenzene

69A 183 ClOHZA isomer

698 184 chHZG isomer

70 185 C,‘-alkyl benzene isomer

71 186 1,2,3-trimethylbenzene '

71A 186 CllHZA isomer

72 187 C11H22 isomer

73 188 o-dichlorobenzene and

C11H24 {somer

734 188 n-butylcyclohexane -

738 189 C11H24 isomer

74 189  p-propyltoluene

75 191 C12H26 isomer + C, -alkyl

benzene isomer

76 192 acetophenone

77 194 Cllﬂu isomer

774 195 cll“le isomer

78 196 Ca-alkyl benzene isomer

784 196 C‘,.-alkyl benzene isomer

79 197 nonanal 2,661

79A 198 CllHZZ isomer

80 199  p-undecane

81 200 012H26 (tent.)

82 201 c12H26 (tent.)

83 204 wmethylundecane isomer

84 209 dimethylphenol (tent.) B

85 211 Cs—alkyl benzene isomer

aSampling was conducted on 6/29/76 from 1207 to 1359, see Table 15 for protocol
(P1/L4). :
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Table A5.

KIN-BUC DISPOSAL SITE®

VOLATILE ORGANICS IN AMBIENT AIR UPWIND OF

Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ag/m
Peak No. (°c) Peak No. (°c)
1 42 co, 47 129 CBHIB isomer
2 45 CI-‘zcl2 48 130 C8H18 isomer
3 47  propane 49 134 C8H16 isomer
4 56 acetaldehyde trace 50 136 n-octane
5 58 np-butane 51 138 N,N~dimethylformamide
6 59 2-butane 52 140 tetrachloroethylene 1,187
7 59  isopentane 54 146  trimethylamine (tent.)
9 62 furan 55 150 ethylbenzene
10 63 CgH), isomer 56 152 p-xylene
11 63 n-pentane 57 153 C9H20 1somer
12 64  1isoprene 59 156 n-butyl formate 1,902
134 67 propanal 60 157  3~-methylhexanal 1,042
13r 67 acrolein trace 61 160 o-xylene
14 68 CgH,, 1isomer 62 161 n-nonane
15 70 methylene chloride trace 63 162 chH22 isomer
16 72 acetone 64 164 furfuryl alcohol
17 77 isopropanol 65 165 C10H22 isomer .
18 77  t-butanol 66 166 Cygliyy isomer
19 82 2-methylpentane 67 167 2,3~benzofuran
20 85 perfluorobenzene (ef) 68 169 Cj-alkyl benzene
21 87 3-methylfuran 69 172  benzaldehyde
22 88 3-methylpentane 70 174 C3-alkyl benzene
23 90 n-hexane 71 176 ¢,,H,, isomer
24 91 chloroform 1,999 72 178  benzonitrile 2,892
25 92 methyl vinyl ketone 73 180 phenol
26 93  methyl ethyl ketone 74 181 C3-alky1 benzene
27 94  perfluorotoluene (e¥) 75 181 C3-ulkyl benzene
28 95 C7H16 igomer 76 182 cu“za isomer
29 97 ethyl acetate trace 77 182 dichlorobenzene
30 98 1,2-dichloroethane trace 78 183 CA-nlkyl benzene
31 100 1,1l,l-trichloroethane 79 183 Ca—llkyl benzene
32 101 C7H16 isomer 80 184 C12H26 isomer
33 102 benzene 7,718 81 184 C12H26 isomer
34 102 carbon tetrachloride 12,687 82 185 CJ—nlkyl benzene
35 103  cyclohexane 83 186  3-heptanol
36 105 C7H16 isomer 84 187 Cuuza isomer
37 106 C7H16 isomer 85 188 Cl‘—nlkyl benzene
38 107 C7H16 isomer 86 188 cresol isomer
39 108 methylene dibromide 42 87 191 Ca-nlkyl benzene
40 109 C7H16 isomer 88 192 Cl‘—nlkyl benzene
41 110 trichloroethylene 4,947 89 194  acetophenone
42 112 n-heptane 90 197 2-methyl-2-pentanol (tent.)
43 119 CBHIB 1somer 92 199 CuHu isomer
44 120 C7H1 ; imomer 93 200 C11H26 isomer
45 122 CBHIB isomer 94 202 dimethylphenol isomer
46 128 toluene 95 203 C12H26 isomer
(continued)
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Table A5 (cont'd)

Chromato- Elution
graphic Temp. Compound
Peak No. (°C)

3 Chromato- Elution
. ng/m graphic Temp.
. Peak No. (°C)

Compound

l’ls/m3

96 205 cs-alkyl benzene

97 206 CA—Alkyl benzene

98 208 dimethylphenol isomer
99 210 dimethylphenol isomer
100 213 C13H26 isomer

101 217 n-dodecane

102 2;8 CIZHZA isomer

103 219 naphthalene

104 220 Ca-alk‘yl benzene
105 222 C13H26 isomer

106 226 cleza isomer

107 228 phenyl phenol isomer
108 230 dibenzofuran

109 232 C6-alky1 benzene
110 234 np-tridecane

111 238 2-methylnaphthalene
112 239 diethylphthalate

113 240  1-methylnaphthalene
114 isothermal Cs-alkyl benzene

115 CILHJO isomer

116 Cl-’AHJO isomer

117 unknown

118 n~tetradecane

119 C15H32 isomer

120 ‘ unknown

121 240 benzophenone

122 isothermal clSHJO isomer

123 LT isomer
124 n-pentadecane
126 n-hexadecane
127 €184 1somer
128 €y H,¢ isomer
129 C17H3‘6 isomer
130 n-heptadecane
131 Cy 5, isomer
132 v m-octadecane

440

1,540

aSampling was conducted on 6/29/76 from 1607 to 1737, see Table 15 for

protocol (P2/L1).
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Table A6. VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR DOWNWIND OF
a
STAUFFER CHEMICAL CO

Chromato- Elution 3 Chromato- Elution 3
praphic Temp. Compound ng/m graphic Temp . Compound ng/m
Peak No. (°C) Peak No. (°c)
1 37 NZ’ 02 49 98 benzene 14,093
2 a8 C3H6 isomer 50 100 trimethylpentane
3 39 CO2 51 101 CCIA ' 13,687
4 42 CH3C1 52 101 cyclohexane
6 44 CAH10 isomer 53 102 C7Hl6 isomer
7 45  unknown 54 103 C7H1A isomer
8 47  acrylonitrile (tent.) 55 105 C7H1A isomer
9 48  unknown 56 105 C7H16 isomer
10 49  cyclobutane 57 106 C7H14 isomer
11 50 unknown 58 106 acetic acid (tent.)
12 51 acetaldehyde ~7,000 59 107 trichloroethylene 4,500
13 54 vinyl ethyl ether 60 107 C7H1A isomer
14 57  unknown 61 108 C7H16 isomer
15 58 C5H12 (isopentane) 62 108 C7H16 isomer
17 60 furan 63 110 C7H14 isomer
18 61 l-pentane 64 110 dimethylfuran
19 61 1,2-epoxybutane (tent.) 65 110 dimethylhydrazine (tent.)
20 62 cyclopentane 66 114  trimethylpentane -
21 62 propanol 67 115 C7H14 isomer
22 64  acrolein 714 68 116 C8H16 isomer
23 66 CSHIO 1somer 69 116 CBHlB isomer
24 67 dichloromethane trace 70 117 C7H14 isomer
25 68 acetone 71 119 CBHIG isomer
26 71 CSHIO isomer 72 124  toluene
27 72 C7th isomer 73 125 C8H18 isomer
28 74 C7H14 isomer 74 126 C8H18 isomer
29 76 C7H12 isomer 75 127 C8H16 isomer
30 77 CGHIA isomer 76 128 C8H16 isomer
31 78 crotonaldehyde 77 128 C8H14 isomer
32 80 n-hexane 78 129 C,H, ¢ 1somer
33 82 perfluorobenzene (eB) 79 130 C8H16 isomer
34 84 methylpentane 80 132 CBHlB isomer
35 84 methyl furan a1 134  tetrachloroethylene trace
36 84 2-methy1—2—propen-1—?1 (7) 83 137 CBH16 isomer
37 84 C6H1b isomer 84 137 CgH;, isomer
38 86 chloroform trace 85 139 C9H18 isomer
39 86  unknown 86 141 CBHIG isomer
40 88 C7H12 isomer 87 141 C9H18 isomer
41 88 ethyl hexanal 88 144  ethylbenzene
42 89 C6H12 isomer 89 146 C9H18 isomer
43 90 perfluorotoluene (eR) 90 147 C9H20 isomer
44 90  C,H,, faomer 91 148 m- or p-xylene
45 91 C7H16 isomer 92 148 C7H14 isomer
46 93 1,2-dichlorocethane 434 93 149 C9H2° isomer
47 93  tetrahydropyran 94 150 C9H16 isomer
48 94 1,1,1-trichloroethane 95 151 C9H16 isomer
(continued)
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Table A6 (cont'd)

Chromato- Elution 3 Chromato~ Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No.  (°C) Peak No. (°C)
96 152 cyclooctatetraene 140 189 Ca-alkyl benzene
97 153 C9H18 isomer 141 189 cresol
98 154 o~xylene 142 190 C b-alkyl benzene
99 154 C9H18 isomer 143 190 cmuls isomer
100 154 C9320 isomer 144 190 clOHZZ isomer
101 155 C9H18 isomer 145 190 °11“20 isomer
102 158 C9H18 isomer 146 192 CnHZO igsomer
103 159 C9H18 1isomer 147 194 ¢ 4-alky1 benzene
104 160 C3-a1ky1 benzene 148 194  o-methoxybenzaldehyde
105 160 p-methyl benzyl 149 196 ca-tlkyl benzene
alcohol (tent.) 150 196 cresol
106 161 CIOHZO isomer 151 196 Cu“za isomer
107 163 C9H2° 1somer 152 197 o-methyl anisole
108 164 C9H18 isomer 153 197 Cs-alkyl benzene
109 164 clOHZO isomer 154 199 l-phenyl-2-butene
110 165 c9H20 isomer 155 200 Ca-slkyl benzene
111 165 C9H18 isomer 156 201  ethylphenol
112 165 C3-nlky1 benzene 157 203  ethylphenol .
113 165 Dbenzaldehyde 158 204 Cs-alkyl benzene
114 167 cg-alkyl benzene 159 208 Cs-alkyl benzene
115 168 Cuﬂu isomer 160 208 dimethylphenol
116 169 2-p-propenylfuran (tent.) 161 209 Cs-nlkyl benzene
117 169 phenol 162 210 diisopropylbenzene
118 169 2-ethyl-4-methylol-1,3- 163 213 °13sz isomer
dioxolane (teat.) 164 213 C12326 isomer
119 170 Ca-alkyl benzene 165 214 naphthalene
120 170 hydroxybenzaldehyde 166 214 cu“ls isomer
121 170 benzyl bromide (tent.) 167 216 dimethylphenol
122 171  unpknown 168 218  unknown
123 172 (:91-11 4 lsomer 169 220  unknowm
124 173 C3-n1ky1 benzene 170 221 C12H26 isomer
125 174 °1o“22 isomer 171 224  dipropylene glycol
126 175  o-chlorotoluene wethyl ether (tent.)
127 176  dichlorobenzene 172 225 013!{24 isomer
128 177 cmuzo isomer 173 229 013826 isomer
129 178 C3-Alky1 benzene 174 230 c13328 1somer
130 179 CHHZO igomer 175 232 C“st isomer
13 180 CJ-nlkyl benzene 176 233 methylnaphthslene
132 180 C3-nlky1 benzene 177 236 clSHZB isomer
133 182 dichlorobenzene 178 237  dinonylphthalate (tent.)
134 183 p-cresyl acetate 179 239 c15“28 isomer
135 184 ¢C ‘-alkyl benzene 180 240 clk“26 isomer
136 185 c12H26 isomer 181 240 °13H20 isomer
137 186 ca-nlkyl benzene 182 240 cl3“28 isomer
138 187 CA-Alkyl benzene 183 240 014826 isomer
139 188 c3-nlky1 benzene 184 240  biphenyl
(continued)
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Table A6 (cont'd)

Chromato~ Elution 3 Chromato- Elution 3
graphic Temp. Compound og/m graphic Temp. Coampound ng/m
Peak No. (°c) Peak No. (°C)

185 240 CMH30 isomer

186 240 (:161-132 isomer

187 240 C14H26 isomer

188 240 CUH37 isomer

189 240 C17H32 1somer

190 240 CleZG isomer

191 240 C16H34 isomer

192 240 C15H32 isomer

193 240 CléH26 isomer

194 240 C14H30 isomer

aSampling was conducted on
protocol (P2/L2).

6/29/76 from 1607 to 1737, see Table 15 for
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Table A7. VOLATILE ORGANICS IN AMBIENT AIR DOWNWIND OF
KIN-BUC DISPOSAL SITEa
Chromato~ Elution Chromato- Elution
graphic Temp. Compound ng/m3 graphic Temp. Compound ng /m3
Peak No. (°c) Peak No. (°c)
1 42 C02 39 105 cyclohexane
2 43 ethylene oxide 40 106 C7H16 isomer
3 46 CF,Cl, 41 107 C,H,q isomer
4 50 cyclopropane 42 108 C7Hl6 isomer
5 52 propane 43 111 C7H14 isomer
6 53  2-methylpropene 44 113  trichlorocethylene 5,263
7 56 acetaldehyde ~9, 000 45 114 n-heptane
8 57 n-butane 46 115 C7H14 isomer
9 58 2-butene 47 16 C.H,, isomer
10 62 isopentane 48 117 08318 isomer
11 64 C!"Cl3 49 120 C7H1A isomer
12 65 CSHIO isomer 50 122 C7H14 isomer
13a 68  furan 51 123 cB“lﬁ isomer
13B 68 CSHIO isomer 52 123 CBHIB isomar
14 69 n-pentane 53 125 methyl isobutyl ketone 604
15 70  isoprene 54 126 dal-lm isomer
16A 71  propanal 55 128  1iscamyl scetate (tent.)
16B 71 acrolein trace 56 131 toluene ‘
174 73  methylene chloride trace 57 133 CBHIB isomer
178 73  diethyl ether 58 135 C8H16 isomer
18 75  3-chloropropene 28,667 59 139 n-octane
19 75 C6H16 1isomer 60 140 CSH16 igomer
20 78 acetone 61 142 tetrachloroethylene 2,896
21A 80 isopropancl 63 144 C9H2° isomer
21B 80 t-butanol 64 146 C9HZO isomer
22 82 cyclopentane 65 147 C9H18 isomer
23 83 C6H1 ; lsomer 66 149 chlorobenzene trace
24 84 C6H12 isomer 67 150 C9H18 isomer
25 86 2-methylpentane 68 151 C9B20 isomer
26 88 perfluorobenzene (eB) 69 153 ethylbenzene
27 89  3-methylfuran 70 154 C9H2° isomer
28 89  3-methylpentane 71 155 p~xylene
29 90 n-hexane 72 158 ClOHZZ isomer
30 91 chloroforu trace 73 160 styrene
31 91  C,H,. Lsomer 74 161 o-xylene
32a 92 methyl vinyl ketone trace 75 162 n-nonane
328 92 methyl ethyl ketomne trace 76 163 (:ml-l22 isomer
33 96 perfluorotoluene (af) 77 164 c].OHZO isomer
34 98 67516 1isomer 78 166 Cmﬂzz isomer
35 99 1,2-dichloroethane trace 79 167 cumene
36A 100 1,1,1-trichloroethane 80 170 Cmsz isomer
368 100 ethyl acetate 81 171 010320 isomer
37 101 C7H16 isomer 82 172 alpha=-pinene
38 104 benzene 10,656 83 174 n-propylbenzene
38a 104 CeH, ¢ isomer 84 175  benzaldehyde
38B 104 carbon tetrachloride 7.250 85 176 Cs-alkyl benzene
(continued)
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Table A7 (cont'd)
Chromato~ Elution Chromato- Elution 3
graphic Temp. Compound ng/m3 graphic Temp. Compound ag/m

Peak No. (°C)

Peak No. (°C)

86 177
87 178
88 179
89 180
90 182
914 183
91B 183
92 185
93 186
94A 187
94B 187
95 188
96 190
97 192
98 193
95 193
1004 195
1008 195
101 196
102 198
103 200
104 201
105 203
106 204
107 206
108 208
109 208
110 212
111 213
112 215
113 217
114 220
115 221
116 222
117 224
118 226
119 229
120 232
121 234
122 236
123 238
124 240

125 4isothermal
126
127
128

C3-alky1 benzene

CllHZA igomer
phenol
benzonitrile 3,473

CllHZA isomer
Cz—alkyl benzene

n-decane

Cllaza isomer

C11M24
m-dichlorobenzene

igsomer

CllHZA igomer
1,2,3-trimethylbenzene

CllHZA isomer

€11ty
i1ty
CA-alkyl benzene
CA-alkyl benzene

isomer

isomer

acetophenone
Ca-alkyl benzene
cresol isomer
CA-alkyl benzene
CA-alkyl benzene
n-undecane
C12H26 isomer
CA-alkyl benzene
C12H26 isomer
Ca—alkyl benzene
dimethylphenol isomer
CA-alkyl benzene
dimethylphenol isomer
C12H26 isomer
n-dodecane
naphthalene
ClJHZB’isomer
Ck-nlkyl benzene
C13H28 isomer
Cs-nlkyl benzene
Cs-llkyl benzene
Cs-alkyl benzene
C13H26 isomer
n-tridecane
C13H26 isomer
2-methylnaphthalane
chlorotoluene isomer
C6-Alkyl benzene

c14H30 isomer

129 4isothermal C6-|1ky1 benzene
130 C16H28 isomer

131 014H3° isomer

132 n-tetradecane

133 chlorotoluene isomer
134 2,5-diphenylfuran
135 C15H32 isomer

137 n-pentadecane

138 016H36 isomer

139 C16H3A igomer

140 C16H32 isomer

141 C16H34 isomer

142 chHBA isomer

143 v n-hexadecane

aSampling was conducted on 6/29/76 from 1607 to 1737, see Table 15 for

protocol (P2/L3).
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Table A8. VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR DOWNWIND OF
KIN-BUC DISPOSAL SITE®
Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No.  (°C) Peak No. (°C) ‘
1 41 NZ + O2 28 114  n-heptane
2 43 CO2 28A 116 2-pentanone and C7H14 isomer
4 51 propane 28B 117 C7H12 isomer
5 53 l-butene 29 120 C8H18 isomer
5A 54 n-butane 30 121 methylcyclohexane
5B 57 2-butene 30A 121 CBH16 isomer
6 57 acetaldehyﬁe trace 31A 122 CSHIB isomer
7 63 isopentane 31 123 2,4-dimethylhexane
8a 65 CSHIO isomer 31A 123 Cgyy isomer
88 66 pentadiene 31B 124 CBHIB {somer
8C 66 furan and CSHIO isomer 32 124  4-methyl-2-pentanone
9 67 n-pentane 13 125 CBH16 isomer
10 70 propanal 34 127 CBH16 ;somer
10A 71 C5H10 isomer 34A 128 C8H18 1somgt
11 72 acrolein trace 348 129 CBHIA isomer
11a 72 C5H10 isomer 35 130  toluene
11B 73 dichloromethane trace 354 131 CSHIB isomer
11C 75 diethyl ether 36 132 3-methylheptane
12 76 acetone 36A C8H14 isomer
12A 79 methyl propyl ether 37 135 dimethylcyclohexane
13 80 2-methylpentane 38 137  hexanal
14 83 2-methylpropanal 39 138  n-octane
14A 84 3-methylpentane 39A 140 c8H16 and CBHIA isomer
148 85 CeH,, isomer 40 141  tetrachloroethylene
15 86 vinyl acetate 41A 144  n-butyl acetate (tent.)
15A 87 hexaf luorobenzene (ef) 42 146  hexanone
16 96 methylcyclopentane and 43A 147  ethyl cyclohexane
2, 4~dimethylpentane 43 148 chlorobenzene tracé
17 97 methyl ethyl ketone (tent.) 44 152 ethylbenzene
18 98 1,2-d{chlorocethane 2,173 44A 153 C9H18 isomer
and C7H1A isomer 44B 153 09H20 isomer
19 99 1,1,1-trichloroethane 45 154 m-xylepe
20 103 benzene and 11,343 46 155 CQHZO isomer
3,3-dimethylpentane 46A 156  p-xylene
21 104 carbon tetrachloride 47 158  3-heptanone (tent.)
224 105 cyclohexane 47A 158 CoH, ¢ isomer
23 106 2-methylhexane 48 159  styrene or cycloocta-
24 107 2,3-dimethylpentane tetraene and 2-heptancne
25 108 3-methylhexane 49 160 o-xylene and heptanone
25A 109 C,H,, 1somer 49A 161 C9H18 isomer
258 110 methyl isopropyl ketone 50 161 n-nonane
26 111 3-ethylpentane and 1,2- 50A 162 C10H22 isomer
dimethylcyclopentane 508 164 C9H18 {somer
27 112 1,3-dimethylcyclopentane 51 166 C10H20 isomer
27A 113 trichloroethylene trace 51A 166 Cloll22 isomer
278 113 pentanal (tent.) 52 167  isopropylbenzene
(continued)
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Table A8 (cont'd)

Chromato- Elution 3 Chromato~ Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. (°C) Peak No. (°C)
52A 168 C9H18 isomer 73 218 decanone
53 170 ClOH22 isomer 73A 219 chHZZ isomer
53a 170 C3—a1kyl cyclohexane 74 220 decanal and C12H24 isomer
53B 171 octanone (tent.) 75 221  n-dodecane
53C 172 n-propylbenzene and 76 222 naphthalene
chlorotoluene 77 224 C13H28 isomer
54 174 benzaldehyde 77A 225 C13H26 isomer,
55 175 m-ethyltoluene 79 230 C13H26 isomer
56 177 C10H22 isomer 79Aa 231 C13H28 isomer
564 178 ClOHZZ isomer 798 232 undecanone (tent.)
57 179 phenol 80 234 ClSH32 isomer
57a 179 cyanobenzene trace 81 236  2-undecanone
578 180 1,3,5-trimethylbenzene 82 237 tridecane
58 181 octanal 83 238 np-tridecane
59 182 1,2,4-trimethylbenzene and 84 240  B-methylnaphthalene
C10H20 isomer 86 240  a-methylnaphthalene
60 183 n-decane 87 240 C14H30 isomer
61 184 m-dichlorobenzene 88 240  dodecanone
62 186 C11H24 isomer 88A 240 CléHZB isomer
63 188 1,2,3-trimethylbenzene 89 240 n-tetradecane
64 191 o-dichlorobenzene 89A 240  n-butyl butyrate 336
64A 192 CllHZA isombr 89B 240 C15H32 isomer
65 193 butylcyclohexane 90 240 C16H34 isomer
654 193 c11H2A isomer 91 240 C15H30 isomer
66 194 sec-butylbenzene or 92 240 clSHBO isomer
p-propyltoluene 93 240 n-pentadecane
664 195 Ck-alkyl benzene
67 196 acetophenone
68 197 C11H24 isomer and Ch-
alkyl benzene
68A 198 Ca-alkyl benzene and
nonanone
688 199 c11H20 isomer .
69 201 nonanal
69A 201 C11H22 isomer
70 202 n-undecane
704 203 Cs-alkyl benzene
708 205 C11H22 isomer
70C 207 Cb-alkyl benzene
70D 210 Cs—alkyl benzene
71A 212 C12H2& igsomer and 1,2,3,4-
tetrahydronaphthalene
72 214 Ca—alkyl benzene
216 Cb—alkyl benzene
217

Cs-alkyl benzene

aSampling was conducted on 6/29/76 from 1607 to 1737, see Table 15 for

protocol (P2/L4).
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Table A9.

VOLATILE ORGANICS IDENTIFIED IN QMBIENT AIR UPWIND FROM
KIN-BUC DISPOSAL SITE

Chromato- Elution 3 Chromato- Elution 3
graphic Temp . Compound ng/m graphic Temp . Compound ng/m
Peak No. ("C) Peak No. (°c)
1 42 N2 + 02 29 113 trichloroethylene and 3,737
2 44 CO2 n-pentane
3 50 chloromethane 30 114 n-heptane
4 51 propane 30A 115 C7HM isomer and 2-pentanone 1,742
5 53 1-butene 31 117  1-chloro-2-bromoethane 10,071
SA 54 n~butane 31A 118 4-methyl-2~-pentanone trace
6 57 acetaldehyde ~18,750 32 120  2,2-dimethylhexane
7 60 CSHIO isomer 32a 121 C7Hllo isomer
7A 61 isopentane 33 122 methylcyclohexane
8 64 furan and CSHIO isomer 33A 122 C8H16 isomer
9 65 n-pentane 34 123 Cgll g isomer
10 66 acrolein 344 124  2,4~dimethylhexane
10A 66 propanal 35 126  3-methyl-2-pentanone
10B 67 isopropene (tent.) and C9H20 isomer
10C 67 dimethyl ether and 354 128 C9H18 isomer
t‘.SH10 isomer 36 129 1,1,1-trichloroethane 3,500
11A 68 dichloromethane 7,600 37 130  toluene
11 69 acetone 37A 131 CBHIB isomer
12 70 ethanol or methyl propyl ether 38 133 3-methylheptane
14 74 2-methylpentane 38A 135 1-bromo=-2~fluorobenzene and
15 75 2-methylpropenal trifluorobromopropane (tent.)
16 77 3-methylpentane 39 136 CBHIG isomer
16A 80 C6H12 isomer 40 137 n-hexanal
17 82 hexafluorobenzene (eR) 40A 138 dibromoethane isomer 591
17A 84 n-butanal and 3-methylfuran 41 139 n-~octane
18 86  n-hexane 42 142  tetrachloroethylene
18A 87 Celis 1somer 43 145  trimethylhexane or
19 88 chloroform 9, 000 CQHZO isomer
19A 90 methyl vinyl ketone 10,727 44 146 C9H20 isomer
20 92 methyl ethyl ketone 14,556 45 148 CgH20 isomer
204 93 C6l-l]_2 isomer 45A 149 C9H18 isomer
21 94 perfluorobenzene (ef) 45B 150 ethylcyclohexane
23 97 1.2-d1chloroethgne 37,913 45C 151 CQHIB isomer
23A 99 2-chloropropane (tent.) 4,067 45D 152 °9“1a isomer
24 103 benzene 8,687 46 153 ethylbenzene
24A 104 carbon tetrachloride 3,875 46A 154 C9H18 isomer
and C7H16 isomer 46B 154 2-methyloctane or
24B 105 cyclohexane C9H20 isomer
25A 106 C7H14 1somer 47 155 m-xylene
25 106 2-methylhexane 474 155 C9H18 isomer
26 107 2,3-dimethylpentane 48 156  3~ethylheptane
27 109 3-methylhexane 49 158 trimethylhexane isomer
27A 110 C7HM isomer 49A 159  styrene
278 110 3~ethylpentane 49B 159 C9H20 isomer
28 111 C,H,, isomer 49C 160  heptanal
28A 112 dimethylcyclopentane isomer 50 160  o-xylene
(continued)
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Table A9 (cont'd)

Chromato- Elution

Chiromato- Elution 3 3
graphic Temp. Compound ng/m graphic Temp . Compound ng/c
Peak No. (°Cc) Peak No. (°C)

51 161 C9H18 isomer 79 215 dimethylphenol {somer

52 162 n-nonane 80 219 C,,H,, isomer

53 163 3,3,5-trimethylheptane 81 220 decanal

54 164 bromo compound (tent.) 82 221 n-dodecane and naphthalene

55 166 € ots9 isomer 83 230 Ca-alkyl phenol (tent.)

56 167 isopropylbenzene 84 240 tridecane

56A 169 Cyotpp Lsomer 85 240  n-butyl-norbutyrate

57 170 clOHZZ isomer 86 240 C16H34 isomer

57A 170 clOHZO isomer 88 240  tridecanone (tent.)

578 171 ClOH20 isomer 89 240 C15H30 isomer

58 172 C oty isomer 90 240 n-pentadecane

58A 173 n-propylbenzene

59 174 benzaldehyde

60 175 m-ethyltoluene

60A 176 C11H2A isomer

61 177 CIOHZZ isomer

61A 178 phenol

62 179 ClOHZZ isomer and

o-ethyltoluene

63 180 C10H20 isomer and octanal

o4 181 1,2,4-trimethylbenzene

65 183 n-decane

65A 184 ClOHZO isomer

66 185 C11H24 isomer (tent.)

66A 186 w-dichlorobenzene

66B 187 Cb-alkyl benzene

67 188 CllHZA isomer

68 189 C12H26 isomer

6BA i89 1,2,3-trimethylbenzene

69 190 C11H24 isomer

70 193 C11H24 isomer

70A 194 Ca-alkyl benzene isomer

71 195 Ca-alkyl benzene isomer

72 196 acetophenone

73 197 CllHZZ isomer

73A 198 nonanone (tent.)

738 199 CA-nlkyl benzene isomer

73C 200 CnH22 isomer

74 201 nonanal

75 203 n-undecane

76 205 C12H26 isomer

76A 207 Ca-elkyl benzene isomer

77 209 CA-alkyl benzene isomer

and ethylphenol
78 212 dimethylphenol
78A 214 C.~alkyl benzene isomer

5

#Sampling was conducted from 1029 to 1229 on 6/30/76, see Table 15 for

protocol (P3/L1).
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Table A10. VOLATILE ORGANICS IN AMBIENT AIR QOWNWIND FROM STAUFFER
CHEMICAL CO., EDISON, NJ
Chromatro- Elution 3 [Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. (°C) Peak No. (°C) \
1 42 N2 + 02 24 120 methylcyclohexane
2 43 CO2 24A 121 CBHIB isomer
3 50 chloromethane (tent.) 24B 122  2-methyl-3-pentanone
JA 52 1l-butene 24C 123 CSHIB 1{somer
3B 53 n-butane 25 C8H18 isomer
4 55 acetaldehyde ~51,250 25A 123 C8H16 isomer
5 59 isopentane 26 125 4~-methyl-2-pentanone
6 61 C5H10 isomer and c8H16 isomer .
6A 62 furan 26A 126 C5H100 isomer
6B 63 n-pentane 268 128 CgH; ¢ 1isomer
6C 64 propanal 27 130 toluene
6D 64 acrolein 1,750 27A 131  2-methylheptane
6E 67 dimethyl ether and 278 131 4-methylheptane
dichloromethane 28 132  3-methylheptane
7 68 acetone 28A 135 CB“la isomer
7A 76 diethyl ether (tent.) 17,750 28B 136 CgH,q 1somer
9 78 2-methylpentane 29 137 n-hexanal
10 80 2-methylpropenal 30 139 n-octane
11 84 3-methylpentane 31 141 tetrachloroethylene
11A 85 methylpentene isomer and’ 31A 144 C8H16 isomer
vinyl acetate trace 32 146 09H20 isomer
12 87 hexafluorobenzene (e%) 32A 147 2,5~dimethylheptane
124 88 n-hexane 328 147  ethylcyclohexane
13 90 chloroform 1,941 33 148 chlorobenzene 167
13A 91 wmethyl vinyl ketone trace 33A 151 09H18 isomer
13B 92 methyl ethyl ketone trace 34 153  ethylbenzene
14 94 perfluorotoluene (e¥) 34A 154  2-methyl octane or
15 95 methyicyclopen:ane 09H2° isomer
16 98 1,1,1-trichloroethane 35 155 p or m-xylene
17 102 benzene 6,875 36 156  3-ethylheptane or
174 103 carbon tetrachloride trace C9H20 isomer
178 104 cyclohexane 36A 158  2-heptanone
18 105 2-methylhexane 37 160 styrene and n-heptanal
19 106 2,3-dimethylpentane 38 161 o-xylene
20 108 3-methylhexane 38A 161 C9H18 1somer
20A 109 C7H16 isomer and 3- 39 162 n-nonane
ethylpentane 39A 164 Cngs isomer
21 110 dimethylcyclopentane isomer 398 167 CIOH22 isomer
21A 111 1,trans-2-dimethyl~- 40 168 isopropylbenzene
cyclopentane 41 170 Cyollpp isomer
218 111 trichloroethylene trace 41A 174  n-propylbenzene
22 112  n-pentanal 477 42 175  benzaldehyde
23 113 n-heptane 43 176 m~ethyltoluene
23A 114 2-pentanone 459 44 177 C10“22 isomer
238 116 1,2-dichloroethane (tent.) trace 45 178 c10H22 1somer
23C 119 n-propyl acetate trace 45A 179 C10H2° isomer
(continued)
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Table A10 (cont'd)

Chromato- Elution

Chromato- Elution

graphic Temp. Compound ng/m3 graphic Temp. Compound

Peak No. “c)

ng/m3

Peak No.  (°C)

45B 179 cyanobenzene

46 180 phenol

464 181 CIOHZZ isomer

47 182 octanal

48 183 o-ethyltoluene

49 184 n-decane

50 185 benzylchloride

51 186 m-dichlorobenzene

51A 187 C11H24 isomer and CA-
alkyl benzene isomer

51B 188 C11H24 isomer

52 189 1,2,3-trimethylbenzene

524 190 C11H24 isomer

52B 191 o-dichlorobenzene

52C 192 C11H24 isomer

52D 193 C11H22 isomer and CA-
alkyl cyclohexane isomer

53 195  m-diethylbenzene and n-
butylbenzene

53A 196 C11H2A isomer

54 197 - acetophenone

55 198 C11H24 isomer

56 200 Cb—alkyl benzene isomer

56A 201 Cé-alkyl benzene isomer

57 202 nonanal and C11H24 isomer

574 203 C11H22 isomer

58 204 p-undecane

59 209 C12H26 isomer

60 210 Cs-alkyl benzene isomer

61 215 Ck-alkyl benzene isomer +
Cs-alkyl benzene isomer

61A 216 C12H26 isomer

62 218 chHZA isomer

63 220 decanal (tent.) and
CIZHZA isomer

64 221 n-dodecane and naphthalene

65 225 C,4Hyg isomer

66

230 C13H26 isomer
67 237 undecanone
68 239 n-tridecane

71 1isothermal p-tetradecane

72 C11H20 isomer (tent.)

76 ClGHJZ isomer (tent.)
C15H30 isomer

78 n-pentadecane

79 €y ¢Hy, 1somer

81 isothermal n-hexadecane

413

aSampling was conducted on 6/30/76 froﬁ 1030 to 1230, see Table 15 for

protocol (P3/L2).
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Table All. VOLATILE ORGANICS IN AMBIENT AIR DOWNWIND OF
KIN-BUC DISPOSAL SITE?

Chromato- Elution

Chromato~ Elution

graphic Temp. Compound ng/m”|graphic Temp . Compound ng/m3
Peak No. (°C) Peak No. (°c)
1 41 NZ - 02 19 110  3~-ethylpentane and dimethyl-
2 43 Co, cyclopentane isomer
3 48 pr;pane 19A 111 dimethylcyclopentane isomer
3A 49 l-butene 20 112 trichloroethylene 6,895
3B 50 n-butane 20A 112 C/H,, isomer
3c 51  2-butene 21 113 n-pentanal
4 56 acetaldehyde "6, 500 21A 114 n-pentane
59 isopentane 21B 116 C7H14 isomer and 2-pentanone
62  furan 22 119 CSHIB isomer
6A 63 C5H10 isomer 22A 119 C8H16 isomer
6B 64 n-pentane and propanol 23 120 methylcyclohexane
6C 66 pentadiene 24 122 CgH,q 1somer
6D 67  propanal 24A 123 CBHIB isomer
6E 68 acrolein ’ trace 25 124  4-methyl-2-pentanone trace
6F 69 dichloromethane 126 CBHIG isomer
6G 71  dimethyl ether trace 26 129  toluene
6H 72 acetone 26A 130 c8H18 1somer
7 78 2-methylpentane 27 132 Csl'l18 isomer
7A 80  2-methylpropenal 28 135 dimethylcyclohexane isomer
8 82  3-methylpentane 29 137 CBH16 isomer and hexanal
8A 83  vinyl acetate trace 29A 138 n-octane
9 84 hexafluorobenzene (e¥) 29B 140  n-butyl acetate 371
9A 85 methylfuran 30 141 tetrachloroethylene
10 87 n-hexane 3 145 2-hexancne
10A 88 n-butanal 32 147 CgH,, isomer
11 89 chloroform 12,333 32 147 C9H18 isomer
11A 90 Ce,l-l12 isomer 328 148 C3-a1ky1 cyclohexane isomer
11B 91 methyl vinyl ketone trace 32¢ 149 chlorobenzene (tent.) 480
11C 92 methyl ethyl ketone trace 33 152 ethylbenzene
12 92 perfluorobenzene (e%®) 33A 153 C9“20 isomer
12a 93 C,H,, isomer 34 154  p-xylene
13 94 methylcyclopentane and C7H16 35 155 69H20 isomer
isomer 35A 156 3-heptanone
14 100 dichloroethane trace 35B 157  2~heptanone
14A 101 1,1,1-trichloroethane 19,167 36 158 cyclooctatetraene
148 102 methyl isopropyl ketone trace 36A 159  heptanal '
14C 103 C.H,, isomer and propyl 37 159  o-xylene
acetate trace 37a 160 C9H18 isomer
15 103  benzene 5,904 38 161 n-nonane
154 103  3,3-dimethylpentane a8A 162 C10H22 isomer
158 104 carbon tetrachloride 388 163 cmH22 isomer
15¢C 104 cyclohexane 39 165 trimethylcyclohexane isomer
16 105 2-methylhexane 39A 165 Cmﬂzz isomer
17 106 2,3-dimethylpentane 40 166 1isopropylbenzene
18 107  3-methylhexane 41 169 clO“ZO isomer
18A 108 C.H,, isomer 41A 171 clO“ZO isomer

( continued)
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Table All (cont'd)

Chromato~ Elution
graphic Temp.
Peak No. (°C)

Compound

ng/m3

Chromato- Elution
graphic Temp.
Peak No.  (°C)

Compound

ng/m3

424 172
42 173
43 174
44 176
44A 178
45 179
454 179
46 180
47 181
48 182
484 183
488 184
48C 187
49 188
50 192
504 193
51 194
52 195
53 196
54 198
54A 199
35 200
56 201
564 202
57 206
59 217
59A 218
60 219
61 220
62 220
64 233
64A 234
65 235
67 237
68 240

69 isothermal
69A isothermal
71 isothermal
72 {sothermal
73 1isothermal

n-propylbenzene
benzaldehyde
m-ethyltoluene

C10H22 isomer

cycanobenzene trace

phenol and p-ethyltolusene

CIOHZZ isomer

C1°H30 isomer and octanal

o-ethyltoluene

n-decane

1,2,4~trimethylbenzene

m-dichlorobenzene

C11H26 isomer

1,2,3-trimethylbenzene

CllHZA isomer

Ca-alkyl benzene isomer

Ca-alkyl benzene igomer

acetophenone

C12H26 isomer

Ca-alkyl benzene isomer
CllHZO isomer

C11H22 isomer

nonanal + CllﬂZA isomer

n-undecane

C12H26 isomer

CA-alkyl benzene igomer

decanone (teat.)

C12H22 isomer

decanal

n-dodecane

naphthalene

CIBHZB isomer

C1atize

tridecane

isomer

methylnaphthalene
dodecanone (tent.)
n-tetradecans
n-butyl-n~butyrate
tridecanons

C15H30 lsomer
n-pantadecans

aSampling was conducted on 6/30/76 from 1029 to 1229, see Table 15 for

protocol (P3/L3).
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Table Al2.

VOLATILE ORGANICS IN AMBIENE AIR DOWNWIND FROM
KIN-BUC DISPOSAL SITE

Chromato- Elution 3 Chromato- Elution 5
graphic Temp. Compound ng/m graphic Temp. Compound ng/=
Peak ho. (°C) Peak No. (°C)
1 43 CO2 43 108 C7H16 igomer
2 47 CF2C12 44 110 trichloroethylene 10,315
3 50 methylacetylene 45 111  n-heptane
4 53 isobutene 46 117 C8Hla isomer
5 56 acetaldehyde ~6,250 47 118 C7H1A isomer
6 59 n-butane 48 121 CgH g isomer
7 61 2-butene 49 122 methyl isobutyl ketone 5,077
8 62 CSH10 isomer 50 123 C8H16 isomer
9 63 isopentane 51 125 CBH16 isomer
11 66 CSHIO isomer 52 126  toluene
12 67 furan 53 130 Cgllyg isomer
13 68 n-pentane 54 132 Colljg 1isomer
14 69 isoprene 55 133  n-hexanal
15A 71 propanal 56 135 1,2-dibromoethane trace
158 71 acrolein trace 57 136  n-octane
16 73 methylene chloride 58 137 N,N-dimethylforamide': trace
17 74 diethyl ether 3,600 59 138 tetrachloroethylene
18 75 3-chloropropene trace 60 140 C9H20 isomer
19 76 acetone 61 142 C9H20 isomer
20 78 isopropanol 62 144 C9H18 isomer
21 79 CGHIA isomer 63 146 chlorobenzene 1,807
22 80 CGHlA isomer 64 150 ethylbenzene
23 82 2-butenal trace 65 152 p-xylene
24 84 2-methylpentane 66 155 n-butylfuran
25 85 C6Hlb isomer 67 156 styrene
26 86 perfluorobenzene (e¥) 68 157 o-xylene
27A 87 vinylidene chloride (tent.) 69 158 C9H18 isomer
278 87 2-methylfuran 70 159  n-nonane
28 87 3-methylpentane 71 160 CmH22 1somer
29 88 n-hexane 72 163 CyH,q 1somer
30 89 chloroform 3,445 73 164  cumene
31 90 methyl vinyl ketome 2,100 74 165 clOHZZ 1somer
32 91 methyl vinyl ketone 1,278 75 166 C10H22 isomer
33A 92 perfluorotoluene (e¥) 76 168 C9H18 isomer
338 92 C7H16 1somer 77 169 alpha-pinene
34 94 methylcyclopentane 78 170 C H,, isomer
35 95 1,2-dichloroethane 347 79 171  n-propylbenzene
36 97 1,1,1-trichloroethane 80A 172 benzaldehyde
37 98 ethyl acetate trace 808 172 CJ-alkyl benzene
384 101 benzene 8,968 81 174 C3-a1ky1 benzene
388 101 C7H16 isomer 82 175 phenol
38c 101 carbon tetrachloride 2,000 83 176  benzonitrile 323
39 102 cyclohexane 84 177 CJ-alkyl benzene
40 103 C7H16 isomer 85 178 C gfipy 1somer
41 104 C,H,, isomer 86A 179 Ca—alkyl benzene
42 105 C,H ¢ isomer 868 179  n-decane
(continued)
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Table Al12 (cont'd)

Chromate- Elution
graphic Temp.
Peak No. ("C)

Compound

ng/m3

Chromato- Elution
graphic Temp.
Peak No. (°c)

Compound

ng/ln3

87 181
88 182
89 184
90 185
91 186
92 186
93 187
94 188
95 189
96 190
97 191
98A 192
98B 192
99 194
100 196
101 198
102 1589
103 200
104 202
105 203
106 205
107 206
108A 209
1088 209
109 210
110 213
111 214
112 216
113 217
114 218
115 220
116 221
117 224
118 226
119 229
120 230
121 232
122 234
123 236
124 238
125 240

126 isothermal

C11H24 isomer
m-dichlorobenzene
CllHZA isomer

Cb-alkyl benzene
1,2,3~trimethylbenzene
C,.H

11724
C10H16 isomer

isomer

o-dichlorobenzene
n-butyleyclohexane
CIIHZA isomer
C4-alkyl benzene
Ca—alkyl benzene
acetophenone
Cb—alkyl benzene
Ca-alkyl benzene
Cb-alkyl benzene
n-undecane

C,,H

11722
CA—alkyl benzene

isomer

C12H26 igomer

CA-alkyl benzene

Cs-alkyl benzene
1,2,3,4-tetrahydronaphthalene
dimethylphenol isomer
CA-alkyl benzene

Cs—alkyl benzene

C,,H

12726

€12t

n-dodecane

isomer

1isomer

naphthalene
C13H28 isomer
13428 isomer
13
13
13
13728
€13t2s
n-tridecane

4

26 isomer
26 isomer

28 igomer

O 0O 0 00
[-I - - -

isomer

isomer

C13H
chlorotoluene isomer
2-methylnaphthalene
clAHJO isomer

l-methylnaphthalene
CIABZB isomer

c,,H

14730
C14H30 isomer

isomer

131 disothermal n-tetradecanc

aSampling was conducted on 6/30/76 from 1029 to 1229, see Table 15 for
protocol (P3/L4).
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Table Al3.

VOLATILE ORGANICS IN AMBIENT AIR UPWIND OF

KIN-BUC DISPOSAL SITE®

Chrorato- Elution 4 {Chromato- Elution 3
grapnicv Temp. Compound ng/m” |graphic Temp. Compound ng.’x
Peak No. (°C) Peak No. (°C)
1 43 CO2 40 123 C8H18 isomer
3 48 propane 41 126 CBH16 isomer
4 52 isobutecne 42 128 C8H16 isomer
5 56 acetaldehyde ~24,000 43 129 toluene
6 64 isopentane 44 133 C8H18 isomer
8 67  furan 45 133 CBH16 isomer
9 68 n-pentane 46 135 C8H16 ipomer
10A 69 C5H10 isomer 47 137 C8H16 isomer
108 69  1isoprene 48 138 n-octane
11 71  propanal 49 140 CBHIG isomer
124 72 CSHIO isomer 50 142 tetrachloroethylene 2,722
128 72 methylene chloride trace 51 145 C9H20 isomer
13 74 diethyl ether 52 146 C9H18 isomer
14 75 CGHIA isomer 53 147 C9H20 igomer
15 76 acetone 54 148 chlorobenzene - 1,127
16A 78 isopropanol 55 150 Cgl-l18 isomer -
16B 78  t-butanol 56 153  ethylbenzene
17 80 C6H14 isomer 57 154 C9H20 isomer
18 82 C6H1A isomer 58 155 p-xylene
19 84  2-methylpentane 59 158 CngB isomer
20 86 C6H12 isomer 60 159 styrene
21 88 perfluorobenzene (ef¥) 61 161 o-xylene
22A 89 3-methylpentane 62 162 CQHIB isomer
228 89 n-hexane 63 163 n-nonane
23 92 chloroform 1,034 64 165 C10H22 isomer
24 94 C6H12 isomer 65 166 C1°H22 isomer
25A 96 perfluorotoluene (e%¥) 66 168 Cloﬂzz isomer
258 96 C7H16 isomer 67 169 cumene
26A 97 methyl ethyl ketone 5,111 68 170 C10H22 isomer
268 97 C7H16 isomer 69 171 clOHZO isomer
27 100 1,1,1~-trichloroethane trace 70 172 alpha-pinene
284 104 benzene 71 173 C10H22 isomer
28B 104 C7H16 isomer 72 174  n-propylbenzene
28C 104  carbon tetrachloride 1,937 73A 175 benzaldehyde 2,753
29A 106 cyclohexane 738 175 CJ-alkyl benzene
29B 108 C7H16 1isomer 74A 177 C3—alky1 benzene
30 109 C7H16 isomer 748 177 C11H2b isomer
31 112 C7Hl6 isomer 75 178 phenol
32 113 C,H,, isomer 76A 180 benzonitrile 4,553
33 114 trichloroethylene trace 76B 180 C3—a1ky1 benzene
34 115 n-heptane 77A 181 C3-alky1 benzene
35 116 C.H,, 1somer 77B 181 n-decane
36 117 C7H14 isomer 78 182 C11H2h isomer
37 118 C7H15 igomer 79 183 C11H24 isomer
38 120 CgHlyg isomer 80 184 Cqu2 isomer
39 122 C7H16 isomer 81 186 CIIHZG isomer
(continued)
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Table Al3 (cont'd)

Chromato- Elution

Chromato~ Eluttion 3
fraphic Temp. Compound ng/m3 graphic Temp. Compound ng/m
Peak No. (°c) Peak No. (°c)
82 189 1,2,3-trimethylbenzene
83 191 C11H24 isomer
84 192 methyl styrene isomer
85 193 CA-alkyl benzene
86 195 CllHZZ isomer
87 196 Ca-alkyl benzene
88 197 acetophenone
89 199 Cé-alkyl benzene
90 201 Ca—alkyl benzene
91 202  np-undecane
92 205 cresol isomer
93 208 CA-alkyl benzene
94 209 C12H26 isomer
954 212 1,2,3,4-tetrahydronaphthalene
958 212 dimethylphenol isomer
96 213 Ca-alkyl benzene
97 217 C12H26 isomer
98 220 ClZHZG isomer
99 221 n-dodecane
100 222 naphthalene
101 215 C13H28 isomer
102 226 C13H28 isomer
103 228 C13H26 isomer
104 232 C13H26 1somer
105 233 C13H28 isomer
106 234 C13H28 isomer
107 235 C13H26 isomer
108 236 C13H28 isomer
109 238 n-tridecane
110 240 chlorotoluene isomer
111 isothermal 2-methylnaphthalene
112 l-methylnaphthalene
113 614H30 isomer
114 C6-alkyl benzene
115 CIAHJO isomer
116 ClAH3O isomer
117 n-tetradecane
118 Y biphenyl
a
Sampling was conducted on 6/30/76 from 1457 to 1646, see Table 15 for

protocol (P4/L1).
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Table Al4.

VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR DOWNWIND OF

STAUFFER CHEMICAL CO2

Chromato~ Elution

Chromato- Elution 3 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. (°C) Peak No. (°C)
1 42 CO2 43 121 dimethyldisulfide
4 50 chloromethane 44 122 methyl isobutyl ketone trace
4A 50 propane 45 125 Ce“m isomer
5 52 1l-butene 46 126 CBHI6 isomer
6 56 acetaldehyde trace 47 128 toluene
7 60 1isopentane 48 131 cB“lB isomer
9 65 CSHIO igsomer 49 133 (:sl'l:us isomer
10 66 furan 50 134  n-hexanal
11 67 n-pentane 51 137 n-octane
12 68  isoprene 52 139  tetrachloroethylane 527
12a 68 C sflyo 1somer 53 141 C8H16 isomer
13 70 propanal 54 142 CQHZO isomer
13a 70 acrolein trace 55 144 (:91-120 isomer
14 72 wmethylene chloride trace 56 145 CBH16 isomer
15 74  acetone 57 146 chlorobenzene trace
16 75 isopropanol 58 148 C9H18 isomer
17 78 C7H“ 1somer 59 151 ethylbenzene
18 82  2-butenal 60 152 C9n20 isomer
19 83 2-methylpentane 61 153 p-xylene
20 84 C6H14 isomer 62 154 .CQHZO isomer
21 86 perfluorobenzene (eR) 63 155 Cell14 isomer
22 87 2~-methylfuran 64 156 n-butylfuran
224 87  3-methylpentane 65 158 styrene
23 89  n-hexane 66 159 o-xylene
24 91 chloroform 5,834 67 160 n-nonane
25 93 methyl ethyl ketone trace 68 161 C9H18 isomer
25A 93 methyl vinyl ketone trace 69 163 Cmﬂzz Llsomer
.26 94  perfluorotoluene (ef) 70 165 cumene
27 95 CHie isomer 71 167 c10u22 isomer
28 95 methylcyclopentane 72 168 alpha-pinene
29 96 1,2-dichloroethane trace 73 170 chlorotolusne isomer
30 100 ethyl acetate trace 73A 171  n-propylbenzane
30a 100 1,1,l-trichloroethane 74 171 benzaldehyde
31 102 benzene 24,718 T4A 172 Cs-llkyl benzene
32 102 carbon tetrachloride 1,875 75 174 Cs-alkyl benzene
33 103  cyclohexane 76 175 CIOHZZ isomer
34 104 C7H16 isomer 7 176 phenol
34a 105 C7H16 isomer 78 177 benzonitrile trace
35 106 C7H16 isomer 79 178 Ca-alkyl benzene
36 109 C,H,, isomer 79A 178  benzyl methyl ether
37 111 trichloroethylene 394 798 179  phenethyl alcchol (temt.)
38 112 n-heptane 80 180 Ca-nlkyl benzene
39 113 C,H,, 1isomer 80A 180 n-decane
40 116 dimethylfuran isomer 81 182  benzylchloride 4,513
41 117 CgH,q isomer 82 183 m-dichlorobenzene
42 119 C7H1 4 isomer 83 184 ¢ l‘-llkyl benzene
(continued)
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Table Al4 (cont'd)
Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/a
Peak No. (°c) Peak No. (°c)
84 185 cll“Zb igomer
85 186 1,2,3-trimethylbenzene
86 187 CllHZA isomer
87 188 o-dichlorobenzene
88 189 clOHZO isomer
89 190 bromotoluene isomer
90 191 bromotoluene isomer
91 191 Ca-alkyl benzene
92 192 Ck-alkyl benzene
93 193 acetophenone
94 194 c11H24 isomer
95 196 CA-alkyl benzene
96 198 C10H16 isomer
97 199 np-undecane
98 201 C11H22 isomer
99 202 C12H26 isomer
100 204 indole (tent.)
1004 204 Ck-alkyl benzene .
101 206 C4-Alkyl benzene
102 207 dichlorotoluene
103 208 Cs-alkyl benzene
104 209 dimethylphenol
105 211 CIZHZA isomer
106 213 Cs-alkyl benzene
107 214 Cs—alkyl benzene
108 216 C13H28 isomer
109 218 n~dodecane
110 219 naphthalene
111 220 Cs—alkyl benzene
112 221 C13H28 isomer
113 223 C6-a1kyl benzene
114 226 Ce-ulkyl benzene
115 228 013H28 isomer
116 230 C13H26 isomer
117 231 C13H28 isomer
118 232 CIBHZB isomer
119 235 n-tridecane
120 237  2-methylnaphthalene
121 239 C14H30 isomer
122 240 l-methylnaphthalene
123 240 CIAHZB isomer
124 isothermal clAHBO igomer
125 Clbu30 igomer
126 c14H3° isomer
127 n-tetradecane

aSampling was conducted on 6/30/76 from 1458 to 1646, see Table 15 for

protocol (P4/L2).
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Table Al5. VOLATILE ORGANICS IN AMBIENT AIR DOWNWIND FROM
KIN-BUC DUMP SITE®

Chromato- Elution

Chromato~ Elution 3 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. (°c) Peak No. (°c)

1 44 002 41 120 methyl isobutyl ketone 5,472

3 55 acetaldehyde ~25,000 42 122 C8H16 isomer

4 60 isopentane 43 124 CBH16 isomer

6 63 CSHIO isomer 44 127  toluenes

7 63 furan 45 130 CBHIB :uopet

8 64 p-pentane 46 132 CgH,. isomer

9 65 isoprene 47 133  n-hexanal trace

10A 66 propanal 48 134 1,2-dibromoethane 535

108 66 acrolein 49 136 n-octane

11 67 methylene chloride trace 50 138 C8H16 isomer

12 68 diethyl ether 51 139 tetrachloroethylene 9,173

13 69 acetone 52 143 C9“20 isomer

14 70  3-chloropropene 2,428 53 145 Cgﬂzo isomer

15 72  isopropanol 54 146 C9H18 isomer

16 74 C6H1 4 isomer 55 147  chlorobenzene 607

17 78 c631 4 isomer 56 150 ethylbenzene

18 80 2-butenal 57 152 p-xylene

19 82 2-methylpentane 58 156 n-butylfuran

20 a3 C6H11¢ isomer 59 157 styrene

21A 84 perfluorobenzena (eR) 60 158 o-xylene

218 84 2-methylfuran ' 61 159 Cgﬂls isomer

22 86 3-methylpentane 62 160 n-nonane

23A 87 np-hexane 63 161 Cyolpp isomer

23B 87 chloroform 8,999 64 162 010“22 isomer

24 89 mq:hyl ethyl ketone trace 65 164 010322 isomer

25 90 wethyl vinyl ketone 3,500 66 165 cumene

25A 90 ethyl acetate 4,133 67A 166 °1o“22 isomer

26A 92 perfluorotoluene (e?) 678 166 2-ethylhexanal (tent.)

26B 92 C7H16 isomer ) 68 168 c10H22 isomer

27 93 C7H16 isomer : 69 169 c9818 isomer

28 94 methyl cyclopentane 70 170 alpha-pinene

29A 96 1,2-dichloroethane 1,130 71A 172 benzaldehyde

298 96 1,1,l-trichloroethane 7,684 718 172 n-propylbenzene

30A 100 benzene 5,375 72 174 Cs-nlkyl benzene

308 100 C7H16 isomer 73 175 C3-Alky1 benzene

30C 100 carbon tetrachloride 7,625 74 176 phenol

31 102 cyclohexane 75 177 benzonitrile

32 103 C,H, isomer 76 178 CB-nlkyl benzene

33 104 C7516 isomer 77 181 cs-nlkyl benzaene

34 105 C7H16 isomer 78 182 n-decana

35 108 C.H, . lsomer 79 183 cmﬂzo isomer

36 110 trichloroethylene 5,289 80 184 m-dichlorobenzene

37 111  np~heptane a1 186 cnllu isomer

38 114 C7H11‘ 1{somer 82 187 1,2,3-trimethylbanzene

39 116 CBHIB isomer 83 188  o-dichlorobenzene

40 118 C,H,, isomer 84 190 n=-butylcyclohexane

(continued)
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Table Al5 (cont'd)

Chromato- Elution

3 Chromato~ Elution
ng/m graphic Temp.
Peak No. °C)

Compound

ag/m

graphic Temp. Compound
Peak No. _ (°C)

85 191 CIIHZA isomer

86 193 CA-alkyl benzene

87 194  acetophenone

88 195 Ca-alkyl benzene

89 198 Ch—alkyl benzene

90 199 CA-alkyl benzene

91 200 n-undecane

92 201 Cs-alkyl benzene

93 202 C11H22 isomer

94 204 ClZHZG isomer

95 205 C10H12 isomer

96 206 Ca-alkyl benzene

97 208 Cs-alkyl benzene

98 210 Clzﬂ26 isomer

99 211 C10H12 isomer
100 212 Cs-alkyl benzene
101 214 Ca-alkyl benzene
102 215 Cs—alkyl benzene
103 218 Clzﬂz6 igomer
104 219 n-dodecane

105 220 naphthalene

106 221 Cb-alkyl benzene
107 222 C13H28 isomer
108 224 CIJHZB isomer
109 226 C6-alky1 benzene
110 228 ClJHZB isomer
111 230 C13H26 igomer
112 232 ClJH28 isomer
113 234 C13H2B isomer
114 236 p-tridecane

115 238 chlorotoluene isomer
116 240 2-methylnaphthalene
117 isothermal C14H30 isomer
118 l-methylnaphthalene
119 ClAHZB isomer
120 Cth30 isomer
121 614H30 isomer
122 CIAHBO isomer
123 n-tetradecane
124 biphenyl ether
125 n-pentadecane
126 Y n-hexadecane

aSampling was conducted on 6/30/76 from 1457 to 1646, see Table 15 for

protocol (P4/L3).
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Table Al6.

KIN-BUC DISPOSAL SITE?

VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR DOWNWIND OF

Chromato- Elution 3 [Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. (°C) Peak No.  (°C)

1 41 N, + o, 21 105 2-methylhexane

2 43 CO2 22 106 2,3-dimethylpentane

3 50 propane 23 107 3-methylhexane

4 53 l-butene 24 109 3~ethylpentane

4A 54 n-butane 244 110 C,H,, isomer

4B 55 2-butene 25 111  1,cis-2-dimethylcyclopentane

5 56-7 acetaldehyde ~14,000 25A 111 1,trans-2-dimethylcyclopentane

5A 60 C5H10 isomer 258 112 trichloroethylene trace

6 61 isopentane 26A 113  n-pentansl

7 64 CSHIO isomer 26 113  n-heptane

TA 65 furan 26A 114 C7l'114 isomer

7B 65 C5H10 isomer 27 116 2-pentanone

8 67 n-pentane 28 119 c8H18 isomer

9 68 propanal 2BA 119 ca“lb isomer

9A 68 acrolein 29 120 methylcyclohexane

98 69 dichloromethane trace 294 121 c8H16 isomer

10 71  dimethyl ether 298 121 CBHIB isomer

10A 71-2 acetone 30 122  2,4-dimethylhexane

10B 79 wmethyl-n-propyl ether kH! 124  4-methyl~-2-pentanone

10C 80 diethyl ether 32 127 CBH16 isomer

11 81 2-methylpentane 33 128-9 toluene

12 83 2-methylpropenal 33a 129 CgH;g isomer

124 84 3-methylpentane 34 131  3-methylheptane

12B 85 CE'I-I12 isomer 34B 134 dimethylcyclohexane isomer

12¢ 86 vinyl acetate 34C 135 c8“16 isomer

13 87 hexafluorobenzene (e%¥) 35 136 n-hexanal 800

134 87  3-methylfuran (tent.) 36 137 n-octane

14 88 n-hexane 36a 139 Cglly o 1somer

15 91 chloroform 2,778 37 140 tetrachloroethylene 1,389

15A 91 diisopropyl ether (tent.) 37A 141 n-butyl acetate

158 92 methyl vinyl ketone trace 38 143  3~hexanone

16A 93 methyl ethyl ketone trace 38A 144  2-hexanone

16 94 perfluorotoluene (eE) 39 147 C9H20 isomer

16B 94 2,2,3-trimethylbutane 394 147  ethylcyclohexane

16C 95 C7H16 isomer 40 148 chlorobenzene 610

17 95 methylcyclopentane 41 152  ethylbenzene

174 96 ethyl acetate trace 41A 152 C9H18 isomer

178 96 C7Hl6 isomer 41B 153 C9H20 isomer

18A 97 methyl isopropyl ketone 42 154 m-xyleme

(tent.) and C7H16 isomer 42A 154 C9H20 isomer

18 98 1,1,l-trichloroethane 43 155  3-heptanone (tent.)

19 100 4isopropyl acetate 43A 156 clOHZZ isomer

20 102 benzene and 10,031 44 157 2-heptanone

3,3-dimethylpentane 45 158 cyclooctatetraene and
20A 103 carbon tetrachloride trace C9H18 isomer
208 104  cyclohexane 46 159  heptanal and C9H20 isomer 713
(continued)
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Table Al6 (cont'd)

Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No.  (°C) Peak No.  (°C)
46A 159  o-xylene 69A 202 C,,Hy, isomer
468 160 C9H18 isomer 69B 203 C12H2'6 isomer
47 161 n-nonane 70 204 cl'—alkyl benzene isomer
48 161 3,3,5-trimethylheptane 71 207 CA—alkyl benzene isomer
49 165 C10H22 isomer 71A 210 c12H2k isomer
50 166 isopropylbenzene 724 211  1,2,3,4-tetrahydronaphthalene
50A 167 C10H22 isomer 72B 212 C12H26 isomer
51 168 C10H22 isomer 73 213 c[.-alkyl benzene isomer
51A 169 Ca-alkylcyclohenne isomer 73A 214 Cs—nlkyl benzene isomer
51B 170 C10H20 isomer and 74B 215 cs-nlkyl benzene isomer
Cmbl22 isomer 74 216 decanone
52 171 C10H16 isomer T4A 218 c12“2é isomer
52A 172  n-propylbenzene 75 218 decanal
53 173 benzaldehyde NQb 76 219 n-dodecane
54 174 m-ethyltoluene 77 220 naphthalene
55 175 C10H22 isomer 78 222 C13H28 isomer
56 177-9 phenol 79 224 C13H26 isomer
57 179 cyanobenzene (tent.) 794 235 undecanone
and C10H22 isomer 798 236 013H26 isomer
58 180 octanal 80 237 n-tridecane
58A 180 ClOHZO isomer 81 240 B-methylnaphthalene
59 181 1,2,4-trimethylbenzene 82 240 a-methylnaphthalene
59A 182 n-decane 83 240 CMH28 isomer
60 183 cll“Zb isomer 84 240 C15H30 isomer
61 187 cllHZA isomer 84A 240 Cu.“zs isomer
61a 187 1,2,3~trimethylbenzene and 85 240 n-tetradecane
Cl‘-alkyl benzene isomer 86 240 c16H34 isomer
62 188 C11H21‘ isomer
62A 189 C12H26 isomer
63 190 o-dichlorobenzene
63A 191 butylcyclohexane
64 192 C11H24 isomer
64A 192 z-propyltoluene_
64B 193 n-butylbenzene
65 194 Cll“ZA isomer
66 195 scetophenone
67 196 chH26 isomer
67A 197 Cl‘-llkyl benzene isomer
678 and nonanone
67¢C 198 Cll“ZZ isomer
199 CIIHZZ isomer
68 200 n-nonanal 2,265
69 201 n-undecane

aSampling was conducted on 6/30/76 from 1457 to 1528, see Table 15 for

protocol (P4/L4).

bNot quantitated (interference).
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Table Al7.

VOLATILE ORGANICS IN AMBIENT AIR UPWIND FROM

KIN-BUC DISPOSAL SITE®

Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp . Compound ng/m
Peak No. (°c) Peak No. (°c)
42 Nz + 02 22A 108 dimethylcyclopentane isomer
43 CO2 isomer 23 110 dimethylcyclopentane isomer
3 51 propane and 3-ethylpentane
3A 52 1-butene 234 111 dimethylcyclc«-pentsne
3B 53 np-butane 24 112  trichloroethylene
3c 54  2-butene 25 114 n-heptane
3D 55 chloromethane (tent.) 26 115 pentanal
4 56 acetaldehyde trace 26A 116 C7H14 isomer
6 62 isopentane 26B 117 2-pentanone
7 66 furan 27 119 CSHIB isomer
7A 67 CSHIO isomer 28 120 methylcyclohexane
8 68 n-pentane 28A 121 CgH; ¢ isomer
8A 68 CSHIO isomer and pentadiene 288 121 C8H18 isomer
isomer 29 122 2,4-dimethylhexane
8B 69  propanol 29A 123 c8H16 isomer
BC 70 acrolein trace 298 124 CSHIB isomer
8D 71 Csﬂlo isomer 30 125  4~methyl-2-pentanone
8E 72 dichloromethane trace 30A 125 C8H16 isomer
8F 72 diethyl ether 30B 126 cyclopentanone (tent.)
9 74-8 acetone 31 129-30 toluene
9A 74 2,2-dimethylbutane 31a 130 CSH.'I.B isomer
9B 76 methyl propyl ether (tent.) 31B 131 CBH16 isomer
9C 80 C6H12 isomer 32 132  3-methylheptane
10 80 2-methylpentane 33 135 dimethylcyclohexane isomer
11 83 2-methylpropenal 33A 135 C6H12° isomer
11A 84  3-methylpentane 338 137 hexanal
11B 85 CgHy, isomer 34 138 n-octane
11C 86 vinyl acetate 34A 140 C8H16 isomer
12 87 hexafluorobenzene (eR) 34B 141  3-hexanone
13 88 n-hexane 35 142  tetrachloroethylene 1,360
14 90 chloroform 17,222 35A 146 C9H20 isomer
15 92  butanal 358 141  3-hexanone
15A 93 methyl ethyl ketone trace 35C 148 ethyl cyclohexane
16 95 perfluorotoluene (ef) 35D 149  chlorobenzene
16A 95 CoHo 1somer 35E 151 C9H18 isomer
17 96 methyl cyclopentane 36 153 ethylbenzene
18 98 C8H16 igomer and 1,1,1- 36A 154 C9H20 igomer
trichloroethane trace 37 155 m~xylene
184 99 ethyl acetate 37A 156 C9H18 isomer
19 102-3 benzene 15,969 378 156 CgH20 isomer
19A 103 C,Hy isomer 37¢C 157 p-xylene
19k 104 carbon tetrachloride 37 157  3-heptanone
19C 105 C7H14 and cyclohexane 37E 158 C9H16 isomer and 2-heptanone
20 105  2-methylhexane 38 159 cyclooctatetraene
21 106  2,3-dimethylpentane 384 159 C9H20 isomer
22 107  3-methylhexane 39 160 o-xylene and heptanal
(continued)
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Table Al7 (cont'd)
Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng'n
Peak No. (°c) Peak No. (°C)
40 162 n-nonane 62 238 n-tridecane
40A 163 C10H22 isomer 62A 240 B-methylnaphthalene
41 165 ClOHZO isomer 63 240 n-tetradecane
41A 166 c10“22 isomer 63A 240  p-butylbutyrate trace
42 167 isopropylbenzene
424 168 CIOHZO isomer and octanone
isomer
43 170 CIOHZZ isomer
43A 170 C3-alkyl cyclohexane isomer
438 172  2-octanone
43C 173  n-propylbenzene
44 174 benzaldehyde trace
45 175 wm-ethyltoluene
46 177 C10H22 1{somer
46A 178 CIOHZZ isomer
46B 179 C10H22 isomer
47 180 cyanobenzene and phenol
47A 180 1,3,5-trimethylbenzene
47B 181 Cloli22 isomer
48 181 octanal
49 182-3 1,2,4~trimethylbenzene and n- -
decane
494 184 m-dichlorobenzene
498 186 C11“24 isomer
50 189 1,2,3-trimethylbenzene
50A 190 °11“24 isomer
50B 192 CnH22 isomer
50C 193 CA-alkylcyclohexane
50D 193 nonanal isomer and indane
51 194  sec-butylbenzene or p-propyl-
toluene
51A 195 Ca-alkyl benzene isomer
52 196 acetophenone
53 197 C11H2k 1somer
54 199 Ca-alkyl benzene and nonanomne
isomer
54A 200 Ca-alkyl benzene isomer
55 201 1l-nonanal
56 202 n-undecane
56A 207 C“-alkyl benzene isomer
57 212 1,2,3,4~terrabydronaphthalene
S7A 217 Cs-alkyl benzene isomer
57B 218 decanone
58 220 decanal
59 221 gp-dodecane and naphthalene
61 236 undecanone isomer
aSampling was conducted on 7/1/76 from 1006 to 1206, see Table 15 for
protocol (P5/L1).
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Table Al18.

VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR DOWNWIND OF

STAUFFER CHEMICAL PLANT?

Chromito- Elution 3 [Chromato- Elution )
graphic Temp. Compound ng/m graphic Temp . Compound ng =
Peak No. (°c) Peak No. (°C)
1 42 N, + 0, 21 1-7  trichloroethylene
1A 43 CO2 22 109 n-pentanal and n-heptane
2 50 propane 22A 112 2-pentanone
3 51 1-butene 228 114 CBHIB isomer
3A 51 n-butane 23 116 methylcyclohexane
3B 52  2-butene 23A 117 c8H18 isomer
4 55 acetaldehyde ~20,833 23B 118 C8H16 isomer
5 59 isopentane 24 119 C8H18 isomer and 3-methyl-2-
SA 62 CSHlO isomer pentanone
SB 63 pentadiene 244 121  4-methyl-2-pentanone
S5C 63 furan and C5H10 isomer 25 125 toluene
6 64 n-pentane 27 128 CBHIB isomer
7 64 propanal and acrolein 3,125 27A 129 c8“16 isomer
7A 66 C5H10 isomer and dimethyl 278 130 CBH16 isomer
ether 27¢ 132 C8H16 isomer
8A 67 dichloromethane 28 133  hexanal 1,200
8 68-70 acetone 29 135 n-octane
8A 68 methyl-n-propyl ether 30 138  tetrachloroethylene
8B 69 diethyl ether 3l 140 cyclopentane
8C 69 C6H12 isomer 31a 140 C8H16 isomer
9 70  2-methylpentane 32 141  2-ethylbutyraldehyde
10 71 2-methylpropenal 33 142 C9H20 isomer
10A 72 C.H,, isomer and 3-pethyl- 33a 144  2-hexanone
pentane 34 148 CBHIZ isomer
10B 77 1-hexene or C6H12 isomer 35 149  ethylbenzene
10C 79 vinyl acetate 35A 150  2,5-dimethyl-hexa-2,4-diene
11 82 hexafluorobenzene (ef) 35B 151 C9H20 isomer
12 83 n-hexane 36 152  m-xylene
124 84  butanal 36A 153 C9H20 isomer
13 85 chloroform 11,111 37 153 09H20 1gomer
14 89 methyl ethyl ketone and methyl 38 156 C9H16 isomer and 2-heptanone
vinyl ketone (tent.) 39 157 cyclooctatetraene
14A 89 perfluorotoluene (e¥) 39A 157 heptanal
15 90 methylcyclopentane 40 158  o-xylene
15A 93 1,1,l-trichloroethane 40A 158 C9H18 isomer
158 95 3,3-dimethylpentane 41 159 n-nondne
16 97-9 benzene 7,343 41A 161 Ca—nlkylcyclohexane isomer
16A 98 carbon tetrachloride 41B 162 C10H22 isomer
168 98 thiophene 41C 163 C9H18 isomer
17 100 cyclohexane and 2-methylhexane 42 164  isopropylbenzene
18 101  2,3-dimethylpentane 43 166  C.H,,0 {aomer and CgH) g isomer
19 103 3-methylhexane 44 167 ClOHZZ isomer
19A 104 CH1, isomer 44A 169 octanone
20 105 dimethylcyclopentane isomer 44B 170 chlorotoluene (isomer)
and 3-ethylpentane 45 171  benzaldehyde 3,400
204 106 dimethylcyclopentane isomer 45A 172 n-propylbenzene
(continued)
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Chiromato- Eiution

graphic

Peak No,

458
45C
46
46A
47
47A
48
4BA
49
49A
50
50A
508
51

51A
51B
52
53
54
55
56
57
58
59
59A
60

61

62
63
63A
63B
63C
65
66
67
70

Table Al8 (cont'd)

Chromato~ Elution

Temp. Compound ng/mj graphic Temp. Compound nn/m3
"y Peak No. (*c)
172 p-ethyltoluene
173 c10H22 isomer
174 CIOHZZ isomer
176  cyanobenzene
177 o-ethyltoluene and 2-octanone
178 phenol
179 octanal 1,250
180 1,2,4-trimethylbenzene
181  n-decane
182 Cqu4 isomer
183  benzyl chloride 6, 560
184 dichlorobenzene (m or p)
185 C11H24 isomer
186 1,2,3-trimethylbenzene and
ClOHZO isomer
188 CllHZZ isomer
189 C11H24 isomer
191 bromotoluene (m or p) 472
194 acetophenone
197 2-nonanone
199 n-nonanal 3,080
201  n-undecane
207 C12H2A isomer
210 1,2,3,4-tetrahydronaphthalene
213 Ca-alkyl benzene isomer
215 CA-alkyl benzene isomer
216 decanone and terphthaldehyde
(tent.)
217 C12H26 isomer and Ca-alkyl
benzene isomer
218 decanal
219 n-dodecane and naphthalene
224 c12H24 isomer
227 naphthol isomer
233 clJHZS isomer
235 C13H26 {somer
237 n-tridecane
240 CILHJO isomer
240 n-tetradecane

aSampling was conducted on 7/1/76 from 1006 to 1206, see Table 15 for
protocol (P5/L2).
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Table Al9.

VOLATILE ORGANICS IN AMBIENT AIR ON
KIN-BUC DUMP SITEZ?

Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp . Compound ng/m
Peak No. (°C) Peak No. (°c)
1 42 co2 43 115 dimethylfuran isomer
3 52 CAHB isomer 45 119 C7H1A isomer
4 56 acetaldehyde trace 46 122 CBHIB isomer
5 57 n-butane 47 122 methyl isobutyl ketone
6 58 methylchloride (tent.) 48 123 C8H16 isomer
7 59 isopentane 49 126 c8H16 isomer
9A 61 CSHIO isomer 50 128  toluene
9B 61 furan 51 129 CBHlB isomer
10 62 n-pentane 51 130 Cgll g 1somer
114 63 isoprene 53 132 C8H16 isomer
11B 63 C.H , isomer 54 133 p-hexanal
12 64 propanal 55 135 1,2-dibromoethane 757
13 65 acrolein trace 56 136 n-octane
14 68 methylene chloride 40,000 57 138 c8H16 isomer
15 69 diethyl ether 58 140 tetrachloroethylene 25,560
17 72 acetone 59 141 C9H20 isomer
18 76  isopropanol 60A 142 C9H20 isomer
19 78 C6H1A isomer 60B 142 trimethylfuran isomer
20 80 C6H14 isomer 61 145 C9H15 isomer
21 82  2-butenal 62 146  chlorobenzene
22 83 2-methylpentane 63 148 C9H18 isomer
23 84 C6H1b isomer 64 151 ethylbenzene
24 87 perfluorobenzene (ef¥) 65 152 C9H18 isomer
25A 88 3-methylpentane 66 152 p-xylene
25B 88  n-hexane 67 154 n-butylfuran
25C a8 2-methylfuran 68 156 styrene
26 89 1,3-dioxane (tent.) 69 158 o-xylene
27 90 chloroform 19,444 70 159 n-nonane
28 91 wmethyl ethyl ketone 8,535 71 160 C9H18 isomer
29 93 wmethyl vinyl ketone trace 72 163 C9H18 isomer
30A 94  perfluorotoluene (e¥) 73 164 cumene
308 94 C7H16 isomer 74 167 C10H22 isomer
31 95 methylcyclopentane 75 168 C9H18 isomer
32 96 1,2-dichloroethane 7,575 76 170 a-pinene
33 98 1,1,1-trichloroethane 3,417 77 171 n-propylbenzene
34 99 ethyl acetate 78A 173  benzaldehyde
35A 102  benzene 788 173 Cj-alkyl benzene
35C 102 carbon tetrachloride 79 174 C3—alky1 benzene
36 104  cyclohexane 80 175  phenol
37 105 C7H16 isomer 81 176  benzonitrile
38 107 C7H16 isomer 82 177 C3-alkyl benzene
39 110 C,H,, isomer 83 178 C,oHpq isomer
40 111 trichloroethylene 18,940 84A 180 C3-alky1 benzene
41 112 np-heptane 84B 180 n-decane
42 113 C,H,, isomer 85 181 1ol 1somer
(continued)
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Table Al19 (cont'd)

Chromato~ Elution Chromato- Elution
graphic Temp. Compound ns/m3 graphic Temp. Compound ng/m3
Peak No. (°C) Peak No. (°C)
86A 182 Ca-alkyl benzene 130 1isothermal ClaH3o'isomer
868 182 m-dichlorobenzene 131 € 430 isomer
87 184 cll“Zh isomer 132 C“H30 isomer
53 185 CuH24 isomer 133 n-tetradecane
89 186 1,2,3-trimethylbenzene 134 biphenyl
90 187 Ck-alkyl benzene 135 diphunyl ether
91 188 €, H,, isomer 137 n-pentadecane
92 189  o-dichlorobenzene 138 n-hexadecane
93 190 C10H20 isomer
94 191 ck-ulkyl benzene
95 192 Ca-alkyl benzene
96 193 Ck-alkyl benzene
97 194 CA-alkyl benzene
98 196 Ca-alkyl benzene
99 198 CA—alkyl benzene
100 199 C11H22 isomer
101 200 n-undecane
102 201 C11H22 isomer
103 202 CA-alkyl benzene
104 203 indole (tent.)
105 204 Cb-alkyl benzene
106 206 Cs-alkyl benzene
107 207 clO“lZ isomer
108 209 C12H26 1somer
109 211 Cs-alkyl benzene
110 213 C12H26 isomer
111A 214 Cs-nlkyl benzene
111B 214 dimethylphenol isomer
112 217 C13H28 isomer
113 218 n-dodecane
114 219 naphthalene
115 221 C“-ulkyl benzene
116 222 C13H28 isomer
117 224 C12H24 isomer
118 226 C6-|1ky1 benzene
119 227 C13H28 isomer
120 230 chlorotoluene isomer
121 231 C13H28 isomer
122 232 C13H28 isomer
123 235 C13H28 isomer
124 236 n~tridecane
125 238  2-methylnaphthalene
126 240 C,,H isomer

127  isothermal

129

14730
l-nethylnaphthalene

Cuﬂz8 igomer

CMH30 isomer

aSampling was conducted on

protocol (P5/L3).

7/1/76 from 1015 to 1038, see Table 15 for
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Table A20. VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR DOWNWIND FROM
KIN-BUC DISPOSAL SITE?
Chromato- Eluticn 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp . Compound ng/=
Peak No. (°c) Peak No. (°c)
1 42 NZ + 02 26 110 trichloroethylene and 3,684
2 43 (:02 n-pentanal 15,018
3 49  chloromethane 27 112 n-heptane
3A 50 propane 28 114 C7H16 isomer
3B 51 1~butene 29 115 n-propyl acetate
i 52 n-butane 30 117  1-butanol (tent.)
3p 53 2-butene 31 118  dioxane
4 55 acetaldehyde 3,125 32 119-20 methylcyclohexane and
4A 60 C5H10 1somer 4-methyl-2-pentanone
4B 61 1isopentane 324 120  3-methyl-2-pentanone
4C 65 furan and C5H10 isomer 33 121-2 C7H14 isomer
5 66 n-pentane 34 125 CgH, , isomer
5A 66-7 propanal 34A 126 1,1,2-trichloroethane 4,467
5B 67 acrolein 4,000 35 217-8 toluene
5C 68 dimethvl ether 35A 129 c8H18 isomer -
6 69-71 acetone 36 131 CBH18 isomer -
7 70 dichloromethane 100,000 36A 132 CBHIS isomer
8 73  methyl-n-propyl ether al 37 133 dimethylcyclohexane isomer
9 76 diethyl ether and isobutnal 38 134  n-hexanal 2,288
10 80 2-methylpentane 38A 135 c8“16 isomer
10A 82  2-methylpropenal 39 137 n-octane and n-butyl acetate
1 83 C6H1A isomer 40 140 tetrachloroethylene 34,632
12 85 n-butanal and hexafluoro- 42 143  3-hexanone
benzene (e¥) 43 144 CgH,o isomer
124 85 3-methylfuran 44 146 CQHZO 1somer
13 86 n-hexane 45 147  ethylcyclohexane
13A 87 diisopropyl ether 45A 147 chlorobenzene
14 88 chloroform 8,334 46 149 C9H18 isomer
14A 89 methyl ethyl ketone 1,389 47 151 ethylbenzene
15 91 ethyl acetate and 9,467 47A 152 C9H18 isomer
methyl vinyl ketone 7,091 478 152 C9H20 isomer
16 93 perfluorotoluene (e¥) 48 153  p-xylene
17 94 methylecyclopentane 49 154 C9H20 isomer
18 95 1,2-dichloroethane 9,565 50 156  2-heptanone
19 97 1,1,1-trichloroethane 150,000 51 157 cyclooctatetraene
20 100-1 benzene 7,000 51A 158 heptanal
20A 101 cc1, 52 159 o-xylene and 1,1,2,2-
21 102 isopropyl acetate 6,517 tetrachloroethane
21A 103  cyclohexane ' 52A 159 C9H18 isomer
22 104  2-methylhexane 53 160 n-nonane
23 105 2,3-dimethylpentane 54 162 C9H18 isomer
24 106  3-methylhexane 54A 163 Clo“zo isomer
25 109 1,3-dimethylcyclopentane 54B 163 C9H18 isomer and CIOHZZ isomer
(continued)
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Table A20 (cont'd)

Cirromito~ Lluation 3 Chromato- Elution 3
praphic Temp. Compound ng/m graphic Temp. Cumpound ng/m
Peak No. ("C) Peak No. {°C)
55 164 C10H22 isomer 81 194 Cb-alkyl benzene isomer
55A 165 isopropylbenzene 82 194  acetophenone
56 166 clOHZZ isomer 82A 195 CIIHZA isomer
57 167 C9H16 isomer and C9H18 isomer 83 196 C11H24 isomer
58 168 C10H22 isomer 84 197 C11H22 isomer
58A 168 propylcyclohexane 84A 198 Cl‘-alkyl benzene isomer
59 169 C10H22 isomer 84B 198 c10H16 isomer
59A 169 a-pinene 84C 198 Cnsz isomer
60 170 CIOHZO isomer 85 199  n-nonanal 2,223
61 172  benzaldehyde 2,888 85A 200 Clll-l22 isomer
61A 172  n-propylbenzene and 86 201  n-undecane
chlorotoluene isomer 86A 201 Cs-alkyl benzene isomer
62 173 C10H22 isomer and C‘uH22 isomer
63 173 m-ethyltoluene and 87 202 CIZHZG isomer and
CIOHZZ isomer Cs-a.lkyl benzene isomer
64 175 cll“Zh isomer and 88 203 Cs-cyclohexane isomer
1,3,5-trimethylbenzene 89 205 Cle26 isomer
64A 175 C11H21~ isomer and 89A 206 C9H“0 isomer
1,3,5-trimethylbenzene 90 207 Ca—alkyl benzene isomer
65 176 C10H32 isomer and C12H26 isomer
654 177 C]OHZO isomer 90A 208 010“14° isomer
658 177 c10H22 isomer 908 208 Cs-alkyl benzene isomer
66 178  o-ethyltoluene 91 209 Cg-alkyl benzene isomer
67 179 C10H18 isomer 93 211 Cs-nlkyl cyclohexane isomer
n-octanal 789 94 212 C12H26 isomer
67A 179 clOHZO isomer 95 213  tetramethylbenzene isomer
67B 180 1isobutylthiophene 96 214 C12H26 isomer + CS-
68 181 1,2,4~trimethylbenzene alkyl benzene isomer
69 181 np-decane 97 215 CIJHZB isomer
69A 182 C11H21¢ isomer 98 218 trichlorobenzene isomer
69B 182 CIOHZO isomer and undecanal
70 183  dichlorobenzene (m or p) 99 219  n-dodecane
and n-butylthiophene 100 220 naphthalene
70A 183 Cnllu isomer 101 222 °13H25 isomer
71 184 C11H21¢ isomer 103 228 C13H28 isomer
71A 184 Cb-alkyl benzene isomer 104 230 C13H26 isomer
71B 185 1,2,3-trimethylbenzene 105 232 CMH30 isomer
72 185 C11H214 isomer 1054 233 C11H220 isomer
73 186 C10H16 isomer 106 235 C6-nlky1 benzene isomer
74 187 o-dichlorobenzene 106A 236 C13H2‘ isomer
75 188 C11H24 isomer 107 237 n-tridecane
76 189  butylcyclohexane isomer 1074 238 C”H26 isomer
77 190 Cnsz isomer 108 240 C“H28 isomer
78 190 C1oHs¢ isomer 109 240  B-methylnaphthalene
79 191 CA-alkyl benzene isomer 110 240 e-methylnaphthalene
80 193 c11H24 isomer 113 240 CMHZB isomer
(continued)
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Table A20 (cont'd)

Chromato- Elution 3 Chromato- Elution
graphic Temp. Compound ng/m graphic Temp. Compound ng /33
Peak'No.  (°C) Peak No. (°C)
1134 240 biphenyl

114 240 tetradecane

115 240 np-butyl butyrate 1,517

116 240 C15H30 isomer

117 240 C13H260 isomer

118 240 c16H36 isomer

119 240 n-pentadecane

121 240 n-hexadecane

aSamlzling was conducted on'7/1/76 from 1006 to 1206, see Table 15 for protocol
(P5/L4).
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Table A21.

KIN-BUC DISPOSAL SITE?

VOLATILE ORGANICS IN AMBIENT AIR UPWIND OF

Chromato- Elution 3 Chromato~ Elution 3
graphic Temp. Compound ag/m graphic Tewp. Compound ng/m
Peak No. (°c) Peak No. (*c)
1 44 co2 46 123 CSHIG isomer
3 52 propane 47 126 methyl isobutyl kecone
4 54  l-butene 48 128 C8H16 isomer
5 56 acetaldehyde ~14,750 49 130 toluene
6 60 1isopentane 50 133 CBHIB isomer
8 63 CSHIO isomer 51 136 CBHIG isomer
9 64  furan 52 138 n-hexansl
10 66 n-pentane 53 140 np-octane
11 67 isoprene 54 142 N,N-dimethylformamide
12 68  propanal 55 143 tetrachloroethylene 694
124 68 acrolein trace 56 144 CBH16 isomer
13 70 CGHIA isomer 57 146 CBBIG isomer
14 71 methylene chloride 3,000 58 148 CBHIS isomer
15 72 diethyl ether 59 150 chlorobenzene
16 74 acetone 60 152 C9H18 1isomer
17 76  1isopropanol 61 154 ethylbenzene
18 80 CGHM isomer 62 155 C9H20 isomer
19 82  2-butenal 63 156  p-xylene
20 84  2-methylpentane 64 159 n-butylfuran
21 85 C6H1k isomer 65 161 styrene
22 87  perfluorcbenzene (eff) 66 162 o-xylene
23 89  2-methylfuran 67 162 C9H18 isomer
23A 89 3-methylpentane 68 163 n-nonane
24 90 p-hexane 69 164 CQHIB isomer
25 91 chloroform 944 70 167 cumene
26 92 C6H12 1isomer 71 170 t’:gli13 isomer
27 94 methyl ethyl ketone trace 72 172 clOHZZ isomer
27A 94 methyl vinyl ketone trace 73 174 a-pinene
28 95 perfluorotoluene (ef) 74 175 n-propylbenzene
29 96 methylcyclopentane 75 176 benzaldehyde
30 98 ethyl acetate trace 75A 176 Cz-alkyl benzene
kH 100 1,2-dichloroethane trace 76 177 CJ-nlkyl benzene
32 102 1,1,1-trichloroethane trace 77 178 clOHZZ isomer
33 103  benzene 10,156 78 180 phenol
34 104  carbon tetrachloride 3,125 79 181 bdenzonitrile
35 105 cyclohexane 80 181 Cz-ulkyl benzene
36 106 C7H16 isomer a1 182 c10H20 isomer
37 107 C7H16 isomer 82 184 Cz-nlkyl benzene
38 108 C,H) . isomer 82A 184 n-decane
39 116 C,H;, isomer 83 185 m-dichlorobenzene
40 111 C,H,, isomer 84 186 C,-alkyl benzene
41 113 trichloroethylene trace 85 188 Cnl'l22 isomer
42 114  p-heptane 86 190 1,2,3-trimethylbenzene
43 116 C,H,, iscmer 87 192  o-dichlorobenzene
44 119 C,H,, isomer 88 194 CqH,o lsomer
45 122 C7BM isomer 89 195 C,-alkyl benzene
(continued)
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Table A21 (cont'd)

Chromato- Elution

ng/m:"

Chromato- ‘Elution

ng/m:

graphic Temp . Compound graphic Temp. Compound
Peak No. (°C) Peak No. (°Cc)

89A 195 C11H22 isomer

90 196 C a-alkyl benzene

91 197 acetophenone

92 198 Ca-alkyl benzene

93 200 Ca-alkyl benzene

94 202 Cnl-l24 isomer

95 204 n-undecane

96 206 Ca-alkyl benzene

97 209 Cb-alkyl benzene

98 212 dimethylphenol isomer

99 213 Cc-alkyl benzene

100 215 Cz-alkyl benzene
101 217 Cs-alkyl benzene
102 218 Cs-alkyl benzene
103 220 C,‘-alkyl benzene

104 221 C6-alkyl benzene
105 222 ClJHZB isomer

106 222  n-dodecane

107 223 naphthalene

108 225 C6-alky1 benzene
109 226 Cs-alkyl benzene
110 228 Cs-alkyl benzene
111 232 Cs-alkyl benzene
112 236 Cs-alkyl benzene
113 238 C6-a1ky1 benzene
114 239 n-tridecane

115 240 2~methylnaphthalene
116  1sothermal CMH3O isomer

117 l-methylnaphthalene
118 C7-alky1 benzene
119 C14H30 isomer

120 C14H30 isomer

121 015H32 igomer

122 C11¢H28 isomer

123 n-tetradecane

8Sampling was conducted on 7/1/76 from 1425 to 1625, see Table 15 for

protocol (P6/L1).
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Table A22. VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR DOWNWIND FROM
AN INDUSTRIAL AREAZ

Chromato- Elution 3 Chromato~ Elution 3
graphic Temp. Compound og/m graphic Temp . Compound ng/m
Peak No. (°c) Peak No. °c)
1 42 N2 + 02 23B 111  dimethylcyclopentane
2 43 co, 24 112 n-pentanal and trace
3 51 propane trichloroethylene trace
4 53 1-butene 25 114 n-heptane
4A 54 n-butane 25A 116 2-pentanone
4B 55  2-butene 25B 118 CBHIB isomer
5 56 acetaldehyde ~25,000 26 121 methylcyclohexane
5A 63 isopentane 27 123 CBHIB isomer
6A 66 CSHIO isomer 28 125  4~methyl-2-pentanone
6B 66 pentadiene isomer 29 127 CBH16 isomer
6C 67 CSHIO isomer and furan 30 129  toluene
7 68 n-pentane 30A 130 CgH,, isomer
8 69 propanal and acrolein trace 31 132 CBHIB isomer
8p 70 C5H10 isomer 31A 134 CBH14 isomer
8E 71  dichloromethane trace 31B 135 C8H16 isomer -
8F 71  dimethyl ether (tent.) 31c 135 CBHIA isomer -
9 72-3  acetone 32 136 n-~hexanal 1,200
9A 76 methyl propyl ether 32C 137 C8H16 isomer
10 79  2-methylpentane 33 138  n-octane
11 83  2-methylpropane 34 141  tetrachloroethylene 1,229
11A 84 CeHyy isomer and 34A 143 CSHIZ isomer
3-methylpentane 35 144  heptanone
118 85 wvinyl acetate trace 35A 146 C9H2° isomer
11¢C 85 C6H12 isomer 358 148  ethylcyclohexane
12 86 hexafluorobenzene (e¥) 35¢C 149  chlorobenzene
13 87 butanal and n-hexane 35D 151 C9H18 isomer
13A 88  3-methylfuran 35E 152 CBHIA isomer
14 90 chloroform 2,500 36 153  ethylbenzene
14A 91-2 methyl vinyl ketone trace 36A 153 C9H20 isomer
15 93-4 methyl ethyl ketone 555 37 154 p-xylene
16 95 perfluorotoluene (eB) 38 155 C9H20 isomer
17 96 methylcyclopent{ne and 38A 156 C9H16 isomer
C7H16 isomer 38B 157 C7H160 isomer
18 98 1,1,l1-trichloroethane 417 39 158 2-heptanone and
18A 99 C,H,, lsomer 2-n-butylfuran (tent.)
19 103 benzene and carbon tetra- 6,875 39A 158 cyclooctatetraene or styrene
chloride and thiophene 40 159  n-heptanal
19A 105 cyclohexane 41 160 o-xylene
20 106 2-methylhexane 41A 160 c9“18 isomer
21 107 2,3~dimethylpentane 42 161  n-nonane
22 108  3-methylhexane 42A 163 CIOHZZ isomer
22A 108 C7H14 isomer 43 166  isopropylbenzene and
228 109 wethyl isopropyl ketone C9H18 isomer
23 110 dimethylcyclopentane isomer 44 168 C9H18 {somer
and 3-ethylpentane 45 170 clO“ZZ isomer
23A 111  butanol (tent.) 45A 172  octanone isomer
(continued)

169



Chiraaatoe- Liution

Table A22 (contfd)

: 3 Chromato- Elution 3
xraphic Temp. Compound ng/m graphic Temp. Compound ng/m
Puoak No. (°C) Peak No. (°C)

46 173 chlorotoluene isomer and 68 220 n-dodecane
benzaldehyde 3,400 69 221 naphthalene
47 174  p-ethyltoluene 70 223 CleZA isomer
47A 175 C10H22 isomer 70A 234 2-undecanone
48 176 € qH,, isomer 71 236 C13H26 isomer
49 178 phenol and cyanobenzene 72 238 n-tridecane
and octanone isomer 73 240 B-methylnaphthalecne
49a 178  o-ethyltoluene 73A 240 a-methylnaphthalene
50 179  unknown 75 240 dodecanone
51 180 n-octanal 1,250 77 240 n-tetradecane
51A 181 ClOHZO isomer 77A 240  n-butylbutyrate trace
52 182 1,2,4-trimethylbenzene 78 240  2-tridecanone
and C9H20 isomer 79 240 C15H30 isomer
53 184  benzylchloride 8,033 80 240  n-pentadecane
53A 185 dichlorobenzene (m or p) 81 240  n-hexadecane
53B 187 CllHZA isomer
54 188 1,2,3-trimethylbenzene and
C9H20 isomer
54A 189 c12H26 isomer
54B 190 o-dichlorobenzene and
) C10H20 isomer
55 192 bromotoluene isomer 472
56 193 Ca—alkyl benzene isomer
57 195 acetophenone
58 197 2-nonanone
58A 198 Ca—alkyl benzene isomer
588 199 C11H22 isomer
59 201 n-nonanal 3,080
60 202 n-undecane
60A 203 Cle24 isomer
60B 204 C12H26 isomer
61 206 methylcyanobenzene
62 208 dichlorotoluene isomer
62A 211 1,2, 3, 4-tetrahydronaphthalene
isomer and methylphenol isomer
62B 212 dimethylphenol (tent.)
64 213 Ca-alkyl benzene and
decanone isomer
64A 214 chHZA isomer
64B 215 Ck-alkyl benzene isomer
65 217 C13H28 isomer and dimethyl-
phenol isomer
66 218  2-decanone
66A 218 Cé-alkyl benzene isomer
67 219  decanal (tent.)

aSampling was conducted on 7/1/76 from 1425 to 1675, see Table 15 for
protocol (P6/L2).
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Table 23. VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR ON TOP OF
KIN-BUC DISPOSAL SITE?
Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp . Compound ng/m
Peak No. (°C) Peak No. (°c)
1 66 dimethyl ether 29 120 methyl isobutyl ketone 444,52
2 67 acetone 30 123 sec-butyl acetate (tent.)
3 68 diethyl ether 3 126  isobutyl acetate
4 70-1  dichloromethane 460,000 32 129  toluene
6 72-4  methyl propyl ether 32a 130 Cyli;q 1somer
6A 77 C6H12 isomer 33 131 CBHIB isomer
6B 80 C6H12 isomer 34 133 2-hexanone and dimethyl-
7 81 1,1-dichloroethane and 22,700 cyclohexane isomer
2-methylpentane 34A 134 C8H16 isomer
7A 81 ethyl isopropyl ether (tent.) 35 136 pentanol and CSHlS isomer
7B 82  2-methylpropenal 35A 135 n-hexanal trace
8 83 vinyl acetate 358 136 c8H16 isomer
9 84  propanol (tent.) and 36 137 n-octane and n-butyl acetate 22,500
3-methylpentane 37 138 CBH16 isomer
9A 85 methyl vinyl ketone trace 38 140 tetrachloroethylene 394,000
and butanal 39 142 C9H20 isomer -
10 86 methyl ethyl ketone 33,300 40 143 C9H20 isomer
10A 87 hexafluorobenzene (e%®) 41 145 C9H20 isomer
11 87  n-hexane 42 146  ethylcyclohexane
114 88 chloroform 27,200 43 147  chlorobenzene 7,500
12 89~91 ethyl acetate 232,000 44 149 1.3,5-crimethylcyclohexané
13 93 perfluorotoluene (e%¥) 44A 150 09H20 isomer
14 95 methylcyclopentane 45 151 ethylbenzene
15 96 1, 2-dichloroethane 27,700 45A 152 C9H18 isomer
16 98 1,1,1-trichloroethane 121,000 46 152-3 p-xylene and C9H20
17 100 tetrahydrofuran (tent.) isomer
18 101-2 benzene 191,000 47 154 C9H20 1somer
184 102 carbon tetrachloride 10,600 47A 155 C9H20 isomer
18B 103  isopropyl acetate 478 155 C9H16 isomer
19 104 cyclohexane 48 156 C9H20 1isomer
194 104 2-nethylhexane 49 158 styrene or cyclooctatetraene
20 105  2,3-dimethylpentane and 09H20 isomer
21 107 3-methylhexane 50 159 o-xylene and 1,1,2,2-
21A 108 butanol (tent.) tetrachloroethane 15,000
22 109 dimethylcyclopentane 50A 160 l-methyl-2-ethylcyclohexane
23 110 m-pentanal 38,000 51 161 n-nonane
23A 111  trichloroethylene trace 52 162 CIOHZZ ilqmer
23B 112 C7H14 isomer 52A 162 C9H16 isomer
24 113  n-heptane 53 163 C,H,,0 isomer (tent.)
25 114 C7H1A isomer 53A 164 c10H22 isomer
26 115 n-propyl acetate 538 164 C9H1a isomer
26A 116  l-butanol 54 165 CmH22 isomer
27 117 2-methyl-3-pentanone (tent.) 55 166 isopropylbenzene and
27A 117 dioxane CmH22 isomer
55A 167 n-propylcyclohexane
(continued)
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Table A23 (cont'd)

Chromato~ Elution Chromato- Elution

graphic Temp. Compound l:lg/m3 graphic Temp. Compound ug/m3
Peak No.  (°C) Peak No.  (°C)

56 168 C10H22 isomer 80A 198 indan

57 169 ClOHZZ isomer 81 199 c11H22 isomer

58 176 a-pyrene and C10H22 82 201 n-undecane
isomer 83 202 Cs-alkyl benzene

59 171 diethylecyclohexane 84 . 203 C11H22 isomer

60 172 n-propylbenzene and 85 204 C12H26 isomer
CIOEIB isomer 86 205 Ca-alkyl benzene

60A 173 benzaldehyde and C101-122 5,525 87 207 CA—alkyl benzene and
isomer c12H26 isomer

61 174 m-ethyltoluene and 88 209 Cs-alkyl benzene and
clOHZZ 1somer Cnﬂzo isomer

62 175 Cnl-!u isomer 89 210

62A 176 CIOHZZ isomer 89A 210 Clo“lz isomer

628 176 c10H20 isomer 90 211 CIZHZ6 isomer

63 177 ClOHZZ isomer and o- 91 212 C11H20 isomer
ethyltoluene 91A 213 012H26 isomer and

64 178 Cuﬂu isomer Cb-alkyl benzene

65 180 clOHZZ isomer and 92 213 Cs-alkyl benzene
010H16 isomer 93 214 012H26 igomer )

66 181 1,2,4~-trimethylbenzene and 94 215 C12H26 isomer and
n-decane decanal (tent.)

67 183  C,H,, isomer 95 217 bromoxylene isomer (tent.) 50,500

68 184 dichlorobenzene (m or p) 96 218 n-dodecanane

69 185 CHHZ4 isomer 97 219 naphthalene

70 186 CA—alkyl benzene and 98 221 C13H28 isomer
Cn“za isomer

71 187 1,2,3~trimethylbenzene and
Cc A-alkyl benzene

72 188 c11H26 isomer

724 188 c11322 isomer

73 189 limonene ( or C10H16) and
o~dichlorobenzene

74 190 n~-butylcyclohexane

74A 190 C12H26 isomer

75 191 C]_ll-l22 isomer and .
Cé-nlkyl benzene

75A 192 Cnﬂu isomer and
Cl‘—nlkyl benzene

76 193 Cu“zz isomer and
acetophenone

77 194 C11H2b isomer

78 194 CIIHZZ isomer

79 195 Cnﬂza isomer

79A 197 Ca-alkyl benzene

80 198 CIOHIB isomer and

c11H22 isomer

aSampling was conducted on 7/1/76 from 1444 to 1458, see Table 15 for

protocol (P6/L3).
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Table A24. VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR DOWNWIND OF
KIN-BUC DISPOSAL SITE>

Chromato~ Elution 3 Chromato- Elution 3
graphic Temp. Compound ag/m graphic Temp. Compound ag/m
Peak No. (°c) Peak No. (*c)
1 41 Nz + 02 30 109 dimethylcyclopeatane isomer
2 43 CO2 + c18B16 isomer
4 50 propane 31 110 n-pentanal and tri-
5 52 l-butene chloroethylene 10,606
SA 53 n-butane 31A 111 C.H,, isomer
6 54 acetaldehyde 625 32 112  p-heptane
60 CSHIO isomer 33 114 (:7!114 isomer
8a 61 1isopentane 34 115 n-propyl acetate 3,225
9 63 furan 34A 116 l-butanol (tent.)
9A nglo isomer 348 117 2-methyl-3-pentanone
9B 64 n-pentane 35 118 CyH,q isomer and dioxas
10 66 propanal and acrolein 35A 119 methylcyclohexane
10A 67 dimethyl echer 36 120-2 4-methyl-2-pentanone 24,000
11 69-71  acetone 37 123  3-methyl-2-pentanone (tent.) 750
12 69 dichloromethane 42,000 37A 124 c8H16 isomer
13 72-73 methyl propyl ether ki-} 125 Cau:La isomer
14 77 CgH;, isomer 38A 126 C8H16 isomer
15 79 2-methylpentane 39 128-130 toluene
154 81 2-methylpropenal 394 129 Cuun isomer
16 82 vinyl acetate 14,523 40 131 CBHIB isomer
16A 83  3-methylpentane 41 133 dimethylcyciohexane
168 84 66312 isomer 42 134 pentamol isomer (tent.) 2,900
17 85 n-butanal and hexa- 43 137 n-octane
fluorobenzene (ef) 43A 137-8 n-butyl acetate
17a 86  3-methylfuran 43B 139 CBBIG isomer
18 87 n-hexane 44 139-40 tetrachleroethylene 12,500
184 87 diisopropyl ether 45 143 °9“20 isomer
19 88 chloroform 28,334 46 144  hexsnone
194 89-91 methyl ethyl ketone 47 146 c9H20 isoner
20 92 ethyl acetate and 4,066 48 147  ethylcyclohexane
methyl vinyl ketone 400 49 149 chlorobenzene
21 93 perfluorotoluene (e%) 49A 150 CSHIB isomer
22 94 wmethylcyclopentane 50 151 ethylbenzene
22A 95 C7H16 isomer S0A 152 C9318 isomer
23 96 1,2-dichloroethane 260 S1A 152 C9H20 isomer
24 97-8 1,1,1-trichloroethane 75,000 51 153 p-xylene
24A 99 C7l'l16 isomer 52 154 C’Hzo isomer
25 101  benzene 27,343 53 156  heptanone and m-xylame
25A 102 carbon tetrachloride 53A 157 C’ll‘ isomer
258 102 C7l-116 isomer 54 157 styrene or cycloocta-~
26 103  disopropyl acetate 551 tetraene and heptanel
26A 103 cyclohexane 55 158 o-xylene and 1,1,2,2-
27 104  2-methylhexsne tetrachloroethane 1,389
28 105 2,3-dimethylpentane 55A 159 C7HMO isomer
29 106  3-methylhexane 558 159  l-methyl-2-ethylcyclehexane
56 160 n-nonane
(continued)
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Table A24 (cont'd)

Chromato- Elution 3 Chromato- Elution 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. 0 Peak No. (°C)
57 161 clOHZZ isomer 84 193 Cb-alkyl benzene and
59 164 C9H18 isomer and CIIHZZ isomer
ClOHZO isomer 85 194 C4-31w1 benzene and
59A 165 ClOHZZ isomer 011H24 isomer
60 165 isopropylbenzene 86 194  acetophenone
60A 166 le-l22 isomer 87 195 C11H214 isomer
60B 167 C3-alky1 cyclohexane isomer 87A 196 C11H22 isomer
60C 167 C9H16 isomer 878 197 Ca-alkyl benzene and
61 168 clOHZZ isomer nonanone isomer
62 169  n-propylcyclohexane 88 198 CMH22 isomer and
63 170 C10H22 isomer C11H20 isomer
634 170  o-pinene 88a 198 CllHZZ isomer
63B 171 clOHZO isomer and 89 199 nonanal
C10H18 isomer 89A 200 CIIHZZ isomer
64A 171  benzaldehyde 90 201  n-undecane
64B 172  n-propylbenzene 91 202 CllHZZ isomer
65 173 C10H22 isomer 91A 202 C12H26 isomer
66 173  methyltoluene 91B 203 Cs-alkyl cyclohexane isomer
66A 174 clOHIB isomer 92 203 C12H24 igomer &and CS-
67 174 ClOHZZ isomer alkyl benzene isomer
68 175 CIIHZA + 1,3,5~trimethyl- 93 204 ClZHZ6 isomer
benzene 94 205 tetramethylbenzene isomer
69 176 phenol and CIOHZO isomer 94A 206 c11H20 isomer
70 177 C10H22 isomer 95 206 chHZ6 1isomer
71 178  o-ethyltoluene and 96 207 C,-alkyl benzene isomer
C10H22 isomer 96A 208 0121-122 isomer (tent.)
71A 179  n-octanal 98A 210 Cs-alkyl cyclohexane isomer
724 180 C10H18 and isobutyl- 99 211 C12326 isomer
thiophene 99A 211 chHZA isomer
72 181 1,2,4-trimethylbenzene 100 212 C12H26 isomer
73 181 n-decane 101 213 Cg-alkyl benzene isomer
74 183 C10H22 isomer 102 214 C12H2é isomer
75 184  dichlorobenzene (m or p) 103 215 C,,H,, isomer
and n-butylthiophene 104 218  decane and trichloro-
76 185 cn‘*za isomer benzene
77 186  C,,H,, isomer 105 219 n~dodecane
78 186 Cl‘-alkyl benzene and 106 220 naphthalene
1,2,3~trimethylbenzene 106A 221 ClZHZA isomer
79 187 cn“za isomer 107 222 C13H28 igomer
794 188 C10H16 isomer 108 223 C13H26 isomer
80 189  o-dichlorobenzene 3,000 109 227 C13H26 isomer
80A 189 cll“ZA isomer 109A 228 °13“21. isomer
81 190 butylcyclohexane 110 229 ClBHZB isomer and Ce-
82 190 C11H22 isomer alkyl benzene iscmer
83 191 C12H26 isomer 110A 230 Cl3H28 isomer
111 232 Cnl-lzzo igsomer (tent.)
(continued)
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Table A24 (cont'd)

Chromato- Elution

Chromato- Elution 3 3
graphic Temp. Compound ng/m graphic Temp. Compound ng/m
Peak No. (°C) Peak No. (°C)
112 234 clJHZIo isomer and
c13H26 isomer
113 235 c13H28 isomer
114 236 n~tridecane
1144 237 C13H25 isomer
115 isothermal cxa"ao isomer
116 Clb“Zb isomer
117 C7-alky1 benzene isomer
and CMH:’O isomer
119 clzﬂuo isomer (tent.)
120 CMI-I28 isomer
121 n-tetradecane
122 n~butyl butyrate
123 pentadecane
124 C16H32 isomer
125 n-hexadecane

Sampllng was conducted on 7/1/76 from 1425 to 1625

protocol (P6/L4).
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Table A25. VOLATILE ORGANICS VAPORS IN AMBIENT AIR IDENTIFIED IN MILBY PARK?

Chromato~ Elution Chromato~ Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (°c)
1 40 CO2 29 86 toluene
2 41  dichlorodifluoromethane 30 88 CBHIB isomer
2A 43  l-butene 3l 89 dichlorobutene isomer
3 44 CI‘H6 isomer 314 90 CBHIB isomer
4 45 acetaldehyde 31B 91 dimethylcyclohexane isomer
5 48  trichlorofluoromethane 31c 91  2-hexanone
[ 48  dimethyl ether + propanal 32 92 n-hexanal
+ propenal 33 95 n-octane
7 49  acetone + c5H12 isomer 33A 95 tetrachloroethylene
7A 51 dichloromethane 338 96 C8H16 + CBHIIo isomers
8A 54 ter-butanol + iscpropanocl 34 96 acetic acid (tent.)
8B 55 1sobutanal 35 97 CB“M isomer
9 56  2-methylpentane 35A 98 c8H16 isomer
9A 56 crotonaldehyde 358 99 CBHIA 1somer
9B 57 3-methylpentane 36 100 furfural
10 58 chloroprene 37 101  4-vinylcyclohexene
10A 58 n-butanal 38 104 CgH,, isomer
11 5% hexafluorobenzene (e¥) 39 105 ethylbenzene
12 60 n-hexane "40 107 m-xylene
13 61 chloroform 41 108 09H20 isomer
14 64 perfluorotoluene (e¥) + methyl- 42 109 09H20 isomer
cyclopentane 43 111 cyclooctatetraene
14A 64 1,2-dichloroethane 44 112  o-xylene
15 65 1,1,1-trichloroethane + 45 113 C9H18 isomer
dimethylpentane isomer 454 113  n-heptanal
154 66 CH, isomer 458 114  dichlorobutene isomer
158 67  3-methylbutanal 46 115 n-nonane
16 68  benzene 46A 117 C9H18 isomer
16A 69 carbon tetrachloride + 47 118 isopropylbenzene
C7H16 isomer 48 118 CmH22 isomer
17 69 cyclohexane 48A 120 c10H20 isomer
18 70 2-methylhexane 49 122 C10H22 + CIOHZO isomers
19 71  2,3-dimethylpentane 50 123  benzaldehyde
20 72 3-methylhexane 50A 124  np-propylbenzene
20A 73 n-pentanal + C7H14 isomer 51 125 m~ethyltoluene
208 74 C7H16 isomer S1A 126 ClOHZZ isomer
21 74  dimethylcyclopentane + 51B 127 1,3,5-trimethylbenzene +
trichloroethylene clOHZZ isomer
22 76 n-heptane 52 128 CuH“ isomer
23 77 2,2,4-trimethyl-1-pentene 53 129 CIOHZZ isomer
23A 79 C7H16 isomer 534 130 C9H18 isomer
24 80 methylcyclohexane 54 131 CIIHZI. isomer
25 81 4-methyl-2-pentanone 54A 132 clOHZO isomer
26 82 CBH18 + CgH,, 1somers 55 132 n-octanal + clOHZO isomer
27 83 CgH,, isomer 55A 133 o-ethyltoluene
(continued)
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Table A25 (cont'd)

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°C) Peak No. (°c)
55B 134 Cmﬂzo isomer 72B 172 cmnzoo isomer
56 135 dichlorobenzene + Cuuu 72C 174 CJ-alkyl phenol isomer
isomers 72D 175 unknown
57 135 n-decane 73 177 C3-alkyl phenol isomer
58 136 C12H26 isomer 73A 179 C6-llky1 benzene isomer
584 136 Clouzo isomer 738 181 Cuﬂzzo isomer (tent.)
59 137  triisobutylene 74 182 C13a25 isomer
59A 135 1,2,3-trimethylbenzene T4A 183  undecanone
59B 138 C4-31W1 benzene isomer 743 185 013H26 isomer + S-methyl-
59C 139 c11H24 isomer naphthalene
60 140 C,H, . isomer + indan 75 186 n-tridecane
60A 141 indene 76 189 saturated alcohol (tent.)
61 142 C11H22 isomer 76A 191 tetraisobutylene
6lA 143 ¢ a-alkyl benzene isomer 768 193 Cu!l3o isomer
62 143 c12H26 isomer 76C 194 isobutyl isobutyrate
62A 144 Ca-nlkyl benzene isomer 76D 195 clb“Bo isomer
63 144  acetophenone 77 196 isobutyl n-butyrate
63A 145 011322 isomer 77A 198 dodecanone + CMHZa isomers
63B 145  unknown 78 200 Clzﬂloo isomer (tent.)
64 147 c12H26 isomer 79 201 np-tetradecane
64A 147 cu“zz isomer 79A 204 (:“li.‘,8 isomer
64B 148 C rnlkyl benzene isomer 80 206 dimethyl phthalate
65 148 C11H22 isomer 81A 208 017336 isomer (tent.)
65A 149 methylindan (tent.) 82 212 c15u32 1isomer
65B 149 ¢ a-alkyl benzene isomer 82A 214  tridecanone
66 151 n-nounsnal 83 215 c15ﬂ30 isomer
66A 152 Cnﬂzz isomer 84 216 n-pentadecane
66B 153 Cs—alkyl benzene isomer 85 227 cgnmoz isomer (tent.)
67 154 n-undecane 86 228 n-hexadecane
67A 155 C11“22 isomer 87 237  tetrachlorohexafluorobutane
68 156 Cl‘-nlkyl banzena isomer iscmer (tent.)
69 159 dimethylphenol isomer 88 238 °15"30° isomer
69A 161 cl‘—alkyl benzene isomer 88A 240 Cul-l“ isomer
69B 162 cs-alkyl benzene isomer 89 240 silane compound (BKG)
70 163 dimethylphenol isomer 90 240  unknown
70A 164 C, 506 isomer 91 240 0168320 isomer
70B 165 chBZA isomer 92 240 cl7‘36 isomer
70C 166 naphthalene 93 240 GMII38 isomer
70D 167 Ca-alkyl phenol + cnuzz 94 240 silame compound (BKG)
isomers 95 240  unknown
70E 168 Cg-alkyl benzene + chEZA
isomers
71 168 n-decanal
71A 169 chHZA isomer
72 170  n-dodecane
72A 171  decanone

a
Sampling was at HL1 (Fig.
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Table A26.

IN HOUSTON, TX2

VOLATILE ORGANICS IDENTIFIED IN AMBIENT AIR

Chromato- Elution Chromato~ Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (°c)
1 40 co, 30 88  n-hexanal
1A 40 ethanol 30A 88 c8H16 isomer
2 43 C,H, 1somer 31 90 n-octane
3 43  acetaldehyde 31A 91 tetrachloroethylene
4 45 {isopentane 32 92 CSHM isomer
S 46 acetone 33 93 CBHlb isomer
SA 47  dimethyl ether + diethyl ether 34 94 c8H16 isomer
6B 49 ter-butanol + isopropanol 35 97 C8H12 isomer
(tent.) 36 99 C9H12 isomer
7 50 n-butanal 36A 100 Cotl)g 1somer
8 51 2-methylpentane + 2-methyl- 36B 101 CBHM i{somer
propenal 37 102 ethylbenzene
8A 53 3-methylpentane 37A 102 C9H18 isomer
9 53 2-chloro-1, 3-butadiene 38 104 m-xylene
10 54  hexafluorcbenzene (ef) 39 105 C9H20 isomer
11 55 n-hexane 40 107 C9H20 isomer
13 57 perfluorotoluene (e¥®) 41 108 cyclooctatetraene
13A 58 methylcyclopentane 42 109 o-xylene
14A 61  3-methylbutanal 43 110 n-heptaldehyde
14B 61 C6H10 isomer 44 111 C9H18 isomer
15 62 benzene G44A 112 C9H16 isomer
15A 62 carbon tetrachloride 45 113  n-nonane
158 63 cyclohexane 45A 114 C9H18 isomer
16 64 2-methylhexane 46 116 isopropylbenzene
17 64  2,3-dimethylpentane 47 117 C10H22 isomer
174 66 CH1, isomer 48 118 clOHZZ isomer
18 67 n-pentanal 48A 119 C9H15 isomer
18A 67 C7H12 isomer 49 120 C10H22 isomer
188 68  C,H,, isomer 50 121  benzaldehyde
18C 68 C.]l'l12 igsomer 51 122 n-propylbenzene
19 70 n-heptane 52 124  m-ethyltoluene
194 70 C7H10 1isomer 52a 125 C‘ml-l22 isomer
20 72  diisobutylene 53 125 1,3,5-trimethylbenzene
21 74  methylcyclohexane 53A 126 C10H20 isomer
22 75 CBH16 isomer 54 126 Cqu‘. 1somer
23 76 4-methyl-2-pentanone + 55 127 C9H13 isomer
CBHIS isomer 55A 128 C10H22 igomer
24 78  acetic acid (tent.) 56 129 ClOHZO isomer + phenol
25 80 CBHIA isomer 56A 130 C10H22 isomer
26 81  toluene 57 131  o-ethyltoluene
26A 82 CgHyq isomer 57A 13 C10H20 isomer
268 83 CgH,. 1aomer 58 133 n-decane
27 83 CgH, g isomer 59 134 C12H21¢ isomer
28 84 dichlorobutane isomer 60 136 triisobutylene
28A 85 Cglig 1somer 60A 136  1,2,3-trimethylbenzene
29 86 CBHIG isomer . 61 138 CIOHZO isomer
(continued)
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Table A26 (cont'd)

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compeund
Peak No. (°c) Peak No.  (°C)
62 139  indan 88 185 B-methylnaphthalene
63 139 C11%9s isomer 88A 186 C13“26 isomer
64 140  indene 89 187 n-tridecane
64A 141 C11H22 isomer 90 188 a-methylnaphthalene
64B 141 Cl.-alkyl benzene isomer 91 190 dimethylbutanol fsomer (tent.)
65 142 Cb-alkyl benzene isomer 92 192 CMHJO isemer
66 143  acetophenone 93 194 CMHZB isomer
66A 143 Ca-ulkyl benzene {somer 94 195 n-butyl butyrate
67 144 CnHu + Ca-nlkyl benzene 95 197 i{sebutyl butyrate
isomers 96 199 methylheptanol (tent.) isomer
67A 145 le-l18 1somer 97 201 CMHZB isomer
68 146  cresol igomer 98 202 n-tetradecane
68A 147 c11H22 i{somer 99 203 Ci4H08 isomer
69 147 Ck-ulkyl benzene isomer 99A 206 C15H30 {somer
70 149 Ca—alkyl benzene 1somer 100 207 C15H30 isomer
70A 149 Cnsz igomer 100A 209 C15H30 isomer
71 150 n-nonanal 1008 210 CygHy, 1sOmer
71A 151 C11H22 isomer 101 212 C15H32 isomer
718 152 Cs—alkyl benzene isomer 102 215 C15H30 isomer
71cC 152 C,-alkyl benzene isomer 103 217  n-pentadecane
72 153 n-undecane 104 218  alkyl alcohol (temt.)
73 155 C,-alkyl benzene isomer 105 219  alkyl alcohol isomer (tent.)
T3A 156 dimethylphenol + CIZHZG 107 225 diethyl phthalate
1somers 109 230 C16H32 isomer
738 157 c12H24 isomer 110 234 tributyl phosphate
74 158 2,3-dimethylphenol 112 240 C16H32 isomer (tent.)
75 160 methylindan isomer (tent.) 114 240 1soamyl benzoate
75A 161 Ca-alkyl benzene isomer 115 240 n-hexadecane
76 162 ethylphenol isomer 117 240 CIGHJZ isomer
77 163 ethylphenol isoner 119 240 C”HM isomer
78 166 naphthalene 121 240 C”H36 isomer
78A 167 C3-nlky1 phenol isomer 122 240 cl7"36 isomer
79 169 n-decane 128 240 CIBHJO isomer
79A 169 c12H24 isomer
80 170  n-dbodecane
80A 171 C7-ulky1 benzene isomer
808 171 dimethylphenol isomer
80C 172 CJ-alkyl phenol isomer
81 173 C12H214 isomer
82 174 C,-nlkyl phenol isomer
83 175 C7H150 isomer (tent.)
83A 176 C131126 isomer
84 177 CMHZB isomer
85 179 clJHZB isomer
86 181 c13H26 isomer
87 183  undecanone isomer
a g

Sampling was at HL2 (Fig. 12), see Table 16.
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a
Table A27. VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM HOUSTON, TX

Chromato- Elution

Chromato- Elution
graphic Temp. Compound graphie Temp . Compound
Peak No. (°c) Peak No, (°C)
1 40 co, 2JA 80 4-methyl-2-pentanone
2 41 dichlorodifluoromethane 23 80 Collyg 1s0mer
] 43  1-butene 24 )} C8Hlﬂ 1somer
3A 43  n-butane 25 82 Cqlyg 1somer
4 44  acetaldehyde 26 83 toluene
5 46 {sopentane 27 86 CB"JB {somer
5A 46 CFCIJ 28 87 Callm 1somer
5B 47  furan + CSHIO isomer + 29 88 CG"](; isomer
dimethyl ether 29A 89 Call”‘ isomer + 2-hexanone
6 47 n-pentane + acetone 30 90  n-hexanal
6A 48 diethyl ether 30A 92 C5"16 {somer
7 48  dichloromethane 31 93  n-octane
1A 49 freon 113 32 9 tetrachloroethylene
7B 50 4isopropanol ’ 32A % CBHIG isomer
1c 50 ter-butanol 33A 99 C9H20 isomer
h 51 methyl ethyl ketone k1 Jo0 C’lln {somer
8 53 2-methylpentane 34A 101 c9"20 isomer
8A 53 crotonaldehyde or C‘H'O ss 103 C7"“0 isomer
isomer 35 104 ethylbenzene
8B 54 C,‘HJOS isomer (tent.) 36 105 t-xylene
9 55 3-methylpentane kY 107 CQHZO tsomer
9A 55 n-butanal 38 108 m-xylene
10 56 hexafluorobenzene (e¥) 38A 108 c9“20 isomer
11 57 n-hexane 39 109  2-heptanone + styrene
12 57 chloroform 394 110 C]O"ZZ isomer
13 61 perfluorotoluene (e¥) 40 110 o-xylene
13A 62 methylcyclopentane 40A 111  n-heptanal
138 63 C7H]6 isomer 41 111 Cwll22 isomer
13C 63 1,1,1-trichloroethane 41A 112 C9"xa isomer
13D 64 C7N“‘ isomer 42 116 p-nonane
13E 64 CSHIOO isomer 43 116 C]oll20 isomer
14 65 benzene 44 117 isopropylbenzene
14A 65 carbon tetrachloride 45 117 Cmsz isomer
15 66 C7H]6 {somer 45\ 118 Cz-alky] phenol isomer (tent.)
16 66 cyclohexane 46 119 ClO“ZZ isomer
16A 67 2-methylhexane 46A 120 CIOHZZ isomer
17 68 2,3-dimethylpentane 468 120 C3'alkyl cyclohexane isomer
18 69  3-methylhexane 47 121 lel22 isomer
19 70  n-pentanal 48 122 benzaldehyde
19A 12 C7|IN isomer 48A 12} n-propylhenzene
198 72 trichloroethylene 49 126 p-ethyltoluene
20 73 p-heptane 50 125 Cio"y; isomer
21 74 C7|(12 isomer 5] 126 1,3,5-trimethylbenzene
22 77  wethylcyclohexane S1A 126  cyanobenzene + cmum foomer
22A 79 c8"]6 {somer 52 127 cn"u {somer
23 79 Ceiyg Lo0mer 53 128 Cioflyy 1semer

(continued)
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Table A27 (cont'd)

Chromato- Elution Chromato- Elution
rraphic Temp. Compound graphic Temp. Compound
Peak No. ("C) Peak No. (°C)
S3A 129 2-octanone 80 178 c6-a]kyl benzene isomer
53B 129  phenol 81 180 c13H26 isomer
54 130 Ciotyp Lsomer 82 181 Cy4Hi,g 1somer
55 131  n-octanal 83 182 C]]HZZO isomer
55A 131  o-ethyltoluene 84 183 C]]"Zb isomer
56 133 dichlorobenzene isomer 85 184 R-methylnaphthalene
56A 134  n-decane 85A 185 C]‘.’H26 isomer
57 135 CIOHZO isomer 86 186 n-~tridecane
57A 136 1,2,3-trimethylbenzene 87 187 a-methylnaphthalene
58 137 CIIHZA isomer 88 188 CIOHZOOZ isomer (tent.)
59 138 Cllelo isomer 89 191 CMH30 1somer
60 139 C9H180 isomer 90 194  butyl butyrate (tent.)
61 140 CIOHZO isomer B 91 196 CJZHZZ.OJ isomer (tent.)
62 141 C]]“Zh isomer 91A 196 biphenyl
62\ 141 C“lvl22 isomer 92 198 CIZHZAO isomer
62B 142 CA-alk_vl benzene isomer 93 199 C12H100 + C]l‘H28 isomers
63 143  acetophenone 94 201 n-tetradecane
63A 143 Cb—alky] benzene isomer 94A 203 C.MHZB isomer
64 144 C9H180 {somer 95 206 C]5H32 isomer
64A 145 ClOHJB isomer 96 208 CMHZB isomer
65 146 ClJHZA isomer 97 210 Cs—a]kyl benzene isomer
65A 146 C“sz isomer 974 210 CISHJZ isomer
66 147 CA—a]kyJ benzene {somer 978 212 C”H.,GO isomer
67 148 2-nonanone 98 214 C] SHBO isomer
674 149 CIOHIZ + C11H20 isomers 99 215 n-pentadecane
68 150 n-nonanal 102 227 CygHq, isomer
684 15] C11H22 isomer 102A 228 C6-alkyl phenol isomer (tent.)
69 152  n-undecane 103 239 CMHZBO isomer
70 154 Cb—alkyl benzene isomer 104 239 Cl‘—al~kyl phenol isomer
70A 156 cllHZZ 1somer 105 240 C16H34 isomer
71 158 dimethylphenol isomer
71A 159 Cs-alky] benzene isomer
71B 160 Cs-alky] benzene isomer
71C 161 Ca-alky] benzene isomer
72 162 ethylphenol isomer
72A 163 C12H2/4 isomer
73 164 C]2H26 isomer
T4A 166 Cj-a]kyl phenol isomer
748 167 C]2H22 isomer
75 168 n-decanal
75A 169 CIZHM isomer
76 170  n-dodecane
77 172 ClJHZB isomer
77A 374 CIZHZI‘ isomer
78 175 CGHMOZ isomer (tent.)

aSampling was at HL3 (Fig. 12) as described in Table 16.
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VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM PASADENA, T*?

Table A28.
Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp . Compound
Peak No. c) Peak No. (°c)
1 40 co, 25 86 Callyg isomer
2A 43  l-butene + n-butane 26 88 Cgll)y isomer
28 44  ethanol (tent.) 26A 89 CBH]6 isomer
3 44  acetaldehyde 26B 90 2~hexanone
4 46  isopentane 27 90 n-hexanal
4A 47  propanal + propenal 27A 9] C.H16 isomer
5 47  acetone + furan 278 93 CIHJG isomer
5A 48  n-pentane 28 93 n-octane
5B 48  dimethyl ether + diethyl ether 28A 94  tetrachloroethylene
5C 49 CS“IO isomer 288 97 CBHJG isomer
5D 49  dichloromethane 29 100 C9H2° isomer
6A 50 CGHN isomer + tet-butanel 30 100 C.H“ isomer
6B 51 isopropanol 3l 101 C9H20 isomer
7 52 ethyl acetate + methyl ethyl 32 103 C,H18 isomer
ketone 32A 104 C7H]4 0 isomer
7A 53 C3Hl‘0 isomer 33 104  ethylbenzene
53  2-methylpentane 33A 105 CQHJG {somer
9 55 3-methylpentane 333 - 106 C9H20 isomer
9A 55 n-butanal 34 106 p-xylene
10 56 hexafluorobenzene (ef) 34A 107 phenylacetylene
11 57 n-hexane 35 107 C,H20 isomer
12 57 chloroform 36 109 C9H20 isomer
13 60 perfluorotoluene (e¥) 36A 110 CBHIB isomer
13A 61 methylcyclopentane 37 110 styrene + 2-heptanone
138 62 1,1,1-trichloroethane 37A 1 C’Hl‘ isomer
13C 63 CgHy o0 isomer 38 111  o-xylene
14 64  benzene 38A 112 dimethylheptene isomer
14A 65 carbon tetrachloride + 39 112 methylethylcyclohexane isemer
C7H16 isomer 40 113 C’H” isemer
15 66 cyclohexane 41 114 CQHIB isener
16 67  2-methylhexane 42 115  n-nonane
16A 67 2,3-dimethylpentane 43 116 CQHIB isomer
17 68  3-methylhexane 44 117 Cyoligg 1somer
18 70  n-pentanal 44A 118 isopropylbenzene
184 70 C7H14 isomer 45 119  hexahydroindan 4+ °1o“22
188 71  trichloroethylene isomers
18C 71 C7H12 isomer 45A 120 C3-alky1 cyclohexane isemer
18D 72 C7H110 isomer 46 121 Csz2 isomer
19 73 n-heptane 46A 121 CIOHZO isomer
20 77 methylcyclohexane 47 122 prepyleyclohexane
20A 79 CBHIG isomer 48 123 C]O“ZZ isomer
21 79  4-methyl-2-pentanone + 48A 124 benzaldehyde
CBH]B isomer 49 124 CJOHZO isomer
22 81 Ca"l6 isomer 49A 125 n-prepylbenzene
23 83  acetic acid 493 125 clO“ZO + CIOHZZ isomers
24 84  toluene 50 126  m-ethylteluene
(continued)
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Table A28 (cont'd)

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°C) Peak No. (°c)
51 127 C]OHZZ isomer 73A 156 cl]“]& + Csalky] benzene
S1A 128 1,3,5~trimethylbenzene isomers
52 128 CIOHZZ isomer 74 157 Cb—alkyl benzene isomer
53 129 Cwl‘l20 isomer 75 158 012H26 isomer
534 130 o-ethyltoluene 76 159 C)yHyg isomer
54 130 Cmsz‘ isomer 76A 159 C12H20 isomer
55 131 Clon isomer 77 160 C12H26 + Cs-a]kyl benzene
56 132 C10H20 isomer isomers
57 133 1,2, 4-trimethylbenzene + 77A 160 C“H14 isomer
c]OHZO isomer 778 161 CmH22 isomer
57A 134 C“sz isomer 78 161 CIIHZZ + CIIHZO isomer
578 135 CJOHZO isomer 78A 162 Cnsz isomer
58 136 n-decane 79 162 Cs-alkyl benzene + C12H24
58A 138 C10H20 isomer isomers
58B 138 C10H18 + CnH22 isomers 79A 163 Ca-alkyl benzene isomer
59 139 1,2,3-trimethylbenzene + 80 163 Cs—alkyl benzene isomer
Cl‘—alkyl benzene isomer 80A 164 Cs—alkyl benzene + C12H2[.
59A 139 Cy1Hy, isomer isomers
598 140 anzo isomer 81 164 C12H26 isomer
60 141 CHH24 isomer 8lA 165 Cs-a]kyl benzene isomer
60A 142 CIOHZO isomer 82 165 CIZHZA isomer
61 142 C1qHyq 1somer 82A 166 chHZS isomer
62 143 C4-alky1 cyclohexane isomer 83 166 C5-a1kyl benzene isomer
62A 143 Cl‘-a]ky] benzene isomer 83A 167 C12H26 isomer
62B 144 CUHZZ isomer 84 167 Cl]HIB isomer
63 144 Ca-alky] benzene isomer 84A 168 C12H22 isomer
63A 145 CA-a]ky] benzene isomer 85 168 naphthalene
64 146 Ca-a]kyl benzene + C“H22 854 169 C6-alky1 benzene isomer
isomers 858 169 C”H20 isomer
65 147 C]lHZla isomer 86 170 chHZA isomer
66 148 CIOHJB isomer 86A 170 C12H20 isomer
66A 148 CIIHZA isomer 86B 171 c12H24 isomer
67 149 Cl]HZO + Ca-alkyl benzene 87 172 n~dodecane
isomers 87a 172 C]Z“Zb isomer
68 149 C”Hu igomer 87B 173 C12“16 isomer
68A 150 Can + C12H26 isomers a8 174 CJJHZB isomer
688 150 C12H22 isomer 88A 176 C12H22 isomer
69 151 €y H,, isomer 89 176 Cy4H,q 1somer
70 151 CiiH20 isomer 90 177 C13H26 + Cs-a]kyl benzene
70A 152 Cl]HZZ isomer isomers
71 152 CIIHZZ isomer 90A 178 C”Hz[‘ isomer
71A 153 Cs-a]ky] benzene isomer 91 178 C]3H26 isomer
72 154 Cs-alkyl benzene + c”H22 92 179 Ce-alkyl cyclohexane isomer
isomers 92A 180 c13H26 isomer
73 155 n-undecane 92B 180 C”Hu isomer
(continued)
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Table A28 (cont'd)

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (*C)
92C 181 ClJHZB isomer
93 181 C13H26 isomer
94 182 CIAHJO isomer
94A 182 C]3H26 isomer
95 183 CIJHZB isomer
96 184 C”H28 isomer
97 184 C“H30 isomer
97A 185 C13H24 isomer
978 186 C13H22 isomer
98 186 C13H26 + CIAHZC isomers
99 187 n-tridecane
99A 188 CIAH26 isomer
998 189 CIAHZB isomer
100 189 C14H30 isomer
101 190 CIAHZG + C14H30 isomers
101A 191 CILHZB isomer
101B 192 c14H28 isomer
102 193 CJAHBO isomer
103 194 C7-a]ky] cyclohexane isomer
104 196 c]bHJO isomer
104A 198 C]3H260 isomer
105 199 CJAHJO isomer
105A 200 CIAHZB isomer
106 202 n-tetradecane
106A 204 C15H3o isomer
1068 206 chHJZ isomer
107 224 diethyl phthalate
108 228  butyl butyrate
109 240  n-heptadecane

aSampling was at PL1 (Fig. 13) as described in Table 16.
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a
VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM PASADENA, TX

Table A29.
Chromato~ Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°Cc) Peak No. (°c)
1 41 CO2 208 87 c8“16 iﬂsomer
1A 42 dichlorodifluoromethane 21 88 CGHIZO isomer
2 44 1l-butene 21A B9  2-hexanone + C8H16 isomer
2A 45 n-butane 22 90 CgH, o isomer
3 46 diacetylene 22A 90 n-hexanal
3A 46 acetaldehyde 23 91 CBHIB isomer
3B 47 trichlorofluoromethane 23A 92 C8H16 isomer
4 48 propanal + propenal + furan 24 93  n-octane
+ dimethyl ether 24A 94 tetrachloroethylene
4A 48 acetone 248 94 c8H16 isomer
b 50 dichloromethane + freon 113 (BKG) 25 95 C9H18 isomer
SA 51 isopropanol + ter-butanol 26 97 C9l-|20 isomer
53 52 isobutanal 26A 97 C9H15 isomer
5C 53 2,5-dihydrofuran or butenal 27 98 2,4-dimethylheptane
5D S4 dichloropropene isomer (tent.) 28 100 2,6-dimethylheptane
5E 55 C6H11¢ isomer 28A 100 C9H13 isomer
6 56 n-butanal 29 101 2,5-dimethylheptane
7 56 hexafluorobenzene (e¥) 30 103 °9"13 isomer
8 57 n-hexane 30A 103 c8H16 isomer
9 58 chloroform 308 104 2,3-dimethylheptane + Cgl'l18
9A 59 methyl ethyl ketone isomer
10 60 perfluorotoluene (eX) a1 104 ethylbenzene
10A 61 wethylcyclopentane 31A 105 CQHIB isomer
108 61 1,2-dichloroethane 32 106 ethylheptane isomer
11 62 C.H, . isomer 32A 106 m-xylene
11A 63 C7HM isomer 33 107 phenylacetylene
12 64 benzene 33A 107 C9H20 isomer
12A 66 carbon tetrachloride 34 108 3-methyloctane
128 67 C7H16 isomer 34A 108 C9H20 isomer
13 68 butyl formate or CcH,,0 tsomer 34B 109 C9H18 isomer
13A 69 CSHIOOZ isomer (tent.) a5 109 styrene or cyclooctatetraene
14 70 3-methylbutanal + 2-heptanone
14A 71 p-pentanal + C,H,, 1somer 35A 1106 CgH, . isomer
148 71 2-butanol 36 110 o-xylene
15 72 n-heptane 37 111  n-heptanal
154 73 C7H“ isomer 38 112 C9H16 tsomer + dichloropro-
158 73 wethyl methacrylate pene isomer
16 77 wmethylcyclohexane 38A 113 C9I'I‘18 {somer
17 78 4-methyl-2-pentanone 39 114  n-nonane
18 81 acetic acid (tent.) + 2- 40 115 C9H18 isomer
methyl-J-pentanone 41 117 isopropylbenzene
18A 83 Cgll, . isomer 42 117 CygMy, tsomer
19 84 toluene 42A 118 Cqityq 1a0mer
19A 85 CgH, o 1somer + unknown 43 119 1sobutyl methacrylate
20 86  CgH, o isomer 44 121 Cioftyp tsomer
20A 87  CgH) o isomer 45 122 benzaldehyde + Cwll22 1somer
(continued)
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Table A29 (cont'd)

Chromato~ Elution

Chromato=- Elution

graphic Temp. Compound graphic Tenp. Compeund
Peak No. (*C) Peak Ne. (*°c)
45A 123 n-propylbenzene 74 168 Cqu,‘ isomer + n-decanal
45B 123 C1°H20 isomer 75 170 n-dodecane
46 124 m-ethyltoluene 75A 171 c12H26 isomer
47 125 Cm“zo isomer 76 173 CUHZB isomer
47A 126 Cnsz isomer 77 177 CIZHZL isomer
478 126 p-ethyltoluene + o0 * 77A 178 C,,H,, 1somer
cm“zz isomers 773 179 C‘-alkyl benzene isomer
48 127  n-butyl methacrylate 78 180 Cy,H,, isomer
49 128 CJ-alkyl benzene + cquz 79 182 CIJHZI isomer
isomer 80 183 (:ml-llso2 isomer
50 129 CBHIGO isomer 81 184 clJHZG isoner
S50A 131 methylstyrene isower 82 186 n~tridecane
51 131 Cs-alkyl benzene {somer + 82A 189 CMHJO isomer
n-octanal 83 192  silane compound
51 132 CIOHZO isomer 85 201 n-tetradecane
52 133 dichlorobenzene isomer (tent.) a8 218  saturated alkyl alcohol isomer
53 134 n-decane 89 224  alkyl phthalate isomer
53A 135 Cull22 isomer 90 227 alkyl butyrate isemer
5S4 137 1,2,3-trimethylbenzene 1 )8 228 n-pentadecane
55 138 cmll20 {somer 92 237 alkyl ketone isemer
55A 138 c11H26 isomer 93 240 C”l:l:’4 isomer
558 139 ) Hy, isomer 94 240  n-heptadecane
56 139 CuHu isomer
57 140 {ndene
58 142 C‘-alkyl benzene + CIZHZA
isomer
S8A 142 CA-nlk-yl benzene + cullzz
isomers
59 143  acetophenone
59A 144 C,H‘.'_8 isomer
60 145 c9“18° i{somer (tent.)
61 146 ch"lb isomer
62 147 Ca-alkyl benzene + Cnllu
isomers
63 148  2-nonanone
64 150 n-nonanal
65 151 cullzz {somer
66 153  n-undecane
66A 154 CIZHZG isomer
67 155 c4-11w1 benzene isomer
68 156 cll"?O isower
69 159 dimethylphenol isomer
70 161 Cs-nlkyl benzene isemer
71 162 Cnﬂz‘ isomer
72 163 Cqu,‘ isomer
13 166 waphthalene

a )
Sampling was at PL3 (Fig. 13), see Table 16.
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Table A30. VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM DEER PARK, v

Chromato- Elution Chromato~ Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. ) Peak No. (°c)
1 40 C02 224 84 cg“lﬁ 1somer
2 42 dichlorodifluormethane 228 85 C8H16 isomer
3A 45  l-butene 23 85 1,1,2-trichloroethane
4 46  chloroethane + acetaldehyde 24 87 toluene
4A 47 isopentane 24A 88 C8H16 isomer
S 48 trichlorofluormethane 25 89 CIHIB isomer
6 50  acetone 25A 89 mechylethylcyclopentane isomer
7 52 isopropanol + dichloromethane 26 90 methylethylcyclopentane isemer
8 33  freon 113 (BKG) + chlerepro- 26A 92 c8“16 isomer
pene isomer 27 93  n-hexanal + C.Hl‘ isomer
8A 55 CI‘HBO isomer 28 94 C8H180 isomer
8B 56 dichloroethylene 28A 95 C.i'l16 isomer
8c 56 isobutanal 29 96 n-octane
9 57 1,1-dichloroethane 30 97 n-butyl acetate (tent.)
9A 57 2-methylpentane 30A 98 C,l-ll8 isomer
98 58 dichloropropene (tent.) isomer 31 100 Cgl-l18 isomer
9C 58 3-methylpentane 31A 102  ethylcyclohexane
9D 59 n-butanal 32 106 ethylbenzene
10 60 hexafluorobenzene (e¥) 33 107  p-xylene
10A 60 methyl ethyl ketone 34 108 C9H2° isomer
11 61 n-hexane 34A 108 Cng. isomer
12 61 chloroform 35 109 CQHZO isomer
12A 62  2-butanol 35A 110 C7HMO isomer
128 63  C,H.O isomer (tent.) 36 110 styrene
12¢ 64 perfluorotoluene (e%¥) 36A 111 CIOHZZ isomer
13 65 1,2-dichloroethane 37 111  o-xylene
13A 67 methylcyclopentane 37A 112  n-heptanal
14 68  benzene k1] 112 CSHIB 1somer
14A 69 carbon tetrachloride + C7"16 39 113 dichloropropene
isomer 40 114 n-nonane
148 70 cyclohexane ’ 40A 116 C9H18 isomer
15 71  2-methylhexane 408 116 le-l20 isomer
15A 71 2,3-dimethylpentane 40C 117 isopropylbenzene + Cmsz
16 72 3-pethylhexane isomer
16A 73  dichloropropane + C7H“ 41 113 c10“22 isomer
isomers 41A 119 c.umo isomer (tent.)
17 74  dichloropropene isomer 413 120 CIOHZO isomer
17A 74 n-pentanal 41C 121 Cotlig isomer
178 75 trichloroethylene + C7H“ 42 122 CIOHZZ isomer
isomer 43 123  benzaldehyde
18 76  n-heptane 43A 123  n-propylbenzene
19 78 cB“lB isomer 433 124 c10H22 isomer
194 79 C8H16 isomer 44 125 p-ethyltoluene
20 80 methylcyclohexane 44A 126 CIOHZZ isomer
21 82 4-methyl-2-pentanone 45 127 1,3,5-trimethylbenzene
22 83 CGHIS isomer 46 128 c11H24 isomer
(continued)
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Table A30 (cont'd)

Chromato- Elution Chromato~ Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°C) Peak No. (°C)
47 129 C10H22 isomer 69A 170 CIZHZk isomer
47A 129 clOHZO isomer 70 171 C13H28 isomer
48 130 C10H22 isomer 72 181 C13H28 isomer
49 131  o-ethyltoluene + p-octanal 72A 182 C11Hy90 isomer
49A 132 CIOHZO isomer 73 185 C13H26 isomer
50 134 n-decane + dichlorobenzene 74 187 n-tridecane
(tent.) isomer 76 191 ClZHZIo isomer (tent.)
50Aa 135 Cl.-alkyl benzene isomer 77 199 CMHZS isomer
51 135 C10H20 isomer 78 200 m-tetradecane
52 137 1,2,3~trimethylbenzene 78A 212 C15H32 isomer
52A 137 C“—alkyl benzene isomer 79 222  diethyl phthalate
52B 138 C11H24 isomer 81 226 C16H34 isomer
53 139 cll"ZA isomer 82 227 n-hexadecane
54 141 C11H22 isomer 82A 228 615H32 isomer
4 -
55 142 CA alkyl benzene + C11H24 82B 238 C15H300 isomer (tent.)
isomers 83 240 n-hexadecane
56 143  acetophenone 84 240 CIBHJB isomer
56A 144 Cé—alkyl benzene isomer
56B 144 C11H22 isomer
57 145 CgH, 0 isomer (tent.) ’
57A 146 C10H18 isomer
58 147 CA-alkyl benzene isomer
59 148 CA-alkyl benzene isomer
60 150 p-nonanal
60A 151 C11H22 1somer
60B 152 Ca-alkyl benzene isomer
61 153 n-undecane
61A 154 Cs-alkyl benzene isomer
61B 155 n-pentylbenzene
62 155 tetramethylbenzene isomer
62A 156 C12H24 isomer
628 156 . C11H20 1isomer
63 157 C”st + Cs-alkyl benzene
. isomers
64 157 C12“26 isomer
64A 158 Cnl'l22 isomer
65 159 methylindan isomer
65A 159 Cl‘-alkyl benzene isomer
65B 160 Cs-alkyl benzene isomer
66 161 C12H26 isomer
66A 163 Cs-alkyl benzene isomer
67 164  2-decanone + naphthalene
67A 165 chHZIo isomer
68 166 n-decanal
68A 167 ch“Z‘o isomer
69 168 n-dodecane

aSampling was on Shell property at DSL1 (Fig. 13) as described in Table 16
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a

VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM DEER PARK, TX

Table A31.
Chromato- Elution Chromato~ Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (°C)
1 39 co, 26 99 c8“]6 isomer
5 48 acetaldehyde 27 104 CBHIG isomer
6 50 propanal + propenal 28 106 ethylbenzene
6A 50 isopentane + dimethyl ether 29 108 p-xylene
7 51 acetone 30 109 C,H20 isomer
8 52 dichloromethane 31 110 C7H] 40 isomer
8B 54 isopropanol 31A 111 C,Hzo isomer
8c 55 CI.HBO {somer 31p 112 styrene
8D 56 2-methylpentane 32 112 o-xylene
8E 57 CLHBO isomer 33 113 n~heptanal + C9"16 isomer
8F 58 3-methylpentane 34 115 (I9H]a 1somer
86 59 n-butanal 35 116 n-nonane
9 59 hexafluorobenzene (e3) 36 120 CIOHZZ isomer
10 60 n-hexane 37 121 CIOHZZ isomer
11 61 chloroform 37A 122 C9H18 isomer
12 63 perfluorotoluene (ef) as 123 CJOHZZ isomer
12A 64 methyleyclopentane 39 124 benzaldehyde
128 65 1,1,1-trichloroethane 39A 125 n-propylbenzene
13 66 benzene 40 126 p-ethyltoluene
13A 67 C,R; o 1somer + carbon 40A 128 1,3,5-trimethylbenzene
tetrachloride 41 129 c11H2A isomer
138 68 cyclohexane 41A 130 cg“]g isomer + anisole
14 69 2-methylhexane 42 130 ClOHZZ isomer
16A 69 2,3-dimethylpentane 42A 13 phenol
14B 70 C,H,, isomer 43 131 C9H20 isomer
14C 70 3-methylhexane 43A 132 CIOHIB isomer
15 71 4-methyl-2-pentanone 44 133 n-octanal + 1,2,4-trimethyl-
158 72 C.,H“ isomer benzene
13¢C 72 C7H12 isomer 44A 134 CJOHZO isomer
15D 73 n-pentanal + C7H11‘ isomer 45 135 n-decane + dichlorebenzene
16 74 n-heptane isomer
16A 75 c8H16 isomer 46 138 1,2,3-trimethylbenzene
17 77 methylcyclohexane 46A 139 CIOHZO isomer
174 79 C7H12 isomer 47 140 C]1H24 isomer
178 79 CGHJB isomer 48 141 c]ZHZG isomer
18 80 C8H18 isomer 49 144 C,‘-a]ky] benzene isomer
19 83 C6H]20 isomer 50 145 acetophenone
19A 85 C7HM isomer 50A 147 €,,H,, isomer
20 83 acetic acid 51 148 cresol isomer
21 86 toluene 51A 148 C,-alkyl benzene fsomer
22 88 C8H18 isomer 518 149 C“I-l22 isomer
23 90 CgHyq isomer 52 150 2-nonanone
23A 91 CBH]6 isomer 52A 150 Cé-alkyl benzene isomer
24 92 n-hexanal 53 152 n-nonanal
25 96 n-octane S3A 153 €y H,, isomer
25A 96 tetrachloroethylene (tent.) 54 154 n-undecane
(continued)
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Table A31 (cont'd)

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°C) Peak No. (°c)
55 157 Cb-alkyl benzene isomer
55A 158 Cz-alky] phenol isomer
56 160 C2-a1ky] phenol isomer
56A 162 C]OH12 isomer
57 163 C2-alky1 phenol isomer
58 164 CA-alkyl benzene + dimethyl-
phenol isomers
58A 165 Cs-a]kyl benzene isomer
59 167 2-decanone
59A 168 C3-alky1 phenol 1isomer
+ naphthalene
60 169 n-decanal
60A 171 CIZHZA isomer
61 172 n-dodecane
62 175 C3-alky1 phenol 1isomer
62A 176 C12H24 isomer
63 179 Ca—alkyl phenol isomer
63A 181 C12H24 isomer
64 184 2-undecanone
65 185 C]OHJBOZ isomer
66 186 B-methylnaphthalene +
C]3H26 isomer
67 187 n-tridecane
68 189 a-methylnaphthalene
70 196 isobutyl butyrate
71 197 n-butyl butyrate
73 20) CJAHZB {somer
74 202 n-tetradecane
T4A 206 C“H28 isomer
75 212 C]S"]z isomer
754 213 CISHJO isomer
76 214 C]3H260 isomer
76A 125 C15H30 isomer
77 217 n-pentadecane
79 225 diethyl phthalate
80 229 CJ6H3004 isomer
81 230 n-hexadecane
81A 236 C]BHJB isomer
83 240 C]5H300 isomer
84 240 017”34 isomer
85 240 n-heptadecane
86 240 clB“JB isomer
87 240 C]GHJB isomer
88 240 C]8H36 isomer
89 240 n-octadecane

aSampling was on Shell property at DSL2 (Fig. 13) as described in Table 16.
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Table A32.

a

VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM DEER PARK, TX

Chromato- Elution Chromato~ Elution
graphlc Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (°c)
1 41 carbon dioxide 45 122 a-pinene
3 43  vinyl chloride 46 123  benzaldehyde
4 44  acetaldehyde 47 126  o-ethyltoluene
5 47 isopentane 48 128  n-hexyl acrylate (teat)
6A 48 propanal 49 129 clOHZQ isomer
68 48  acrolein 50 130  phenol
49 acetone 51 132 1,2,4~trimethylbenzene
8 50 methylene chloride 52 134  n-decane
55 vinyl acetate (tent) 53 138 CnHu isomer
10 57 perfluorobenzene (ext. std.) 54 140 m/e 57
11 58 n-hexane 55 141  C,-benzene isomer
12 58 chloroform 56 142 Cb—benzene isomer
13 61 perfluorotoluene (ext. std.) 57 144  acetophenone
14 62 1,2-dichloroethane 58 146 m/e 57
154 66 benzene 59 148 C,-benzene isomer
158 66 carbon tetrachloride 60 149 Ck-benzene isomer
16 67 cyclohexane 61 150 m/e 57
17 68 n-butyl formate (tent) 62 153  n-undecane
18 71  sec-butyl acrylate (tent) 63 155 Cb-benzene isomer
19 72 trichloroethylene 64 161 Cs-benzene isomer
20A 74 n-heptane 65 162 Cg-benzene isomer
208 74 wmethyl methacrylate 66 164 pentachlorobutadiene isomer
21 76 CBHIB isomer 67 166 naphthalene
22 78 C7H11‘ isomer 68 168 C“H28 {somer
23 80 C8H18 isomer 69 170  n-dodecane
24 82 acetic acid 70 173 hexachloro-1,3-butadiene
25 83 CBHIG isomer 71 178 m/e 59
26 85 toluene 72 182 C“H3o isomer
27 87 CgH g isomer 73 186 n-tridecane
28 89 dibromochloromethane 74 196  n-butyl-n-butyrate (teat)
304 94  n-octane 75 202  p-tetradecane
308 94  tetrachloroethylene 76 216 m/e 59
31 98 CgHyg isomer 7 227 w/e 71
32 100 C9“20 tsomer 78 229 m/e 57
33 101 chlorobenzene 79 240 m/e 83
34 102 C9H20 isomer
as 103 C9H18 isomer
36 105 ethylbenzene
37 107  p-xylene
38 108  phenylacetylene
39 109 C9H20 isomer
40 111  n-butyl acrylate (tent)
41 115 n-nonane
42 118 cumene
&) 118 C“:’I'llzz isomer
44 120  {sobutyl methacrylate (tent)

aSampling was on Diamond Shamrock property at DDL1 (Fig. 13) as described

in Table 16.
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Figure A4. Profile of ambient air sample taken at DTL2 (Fig. 13, Table 16).



Table A33. VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM DEER PARK, TX

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°C) Peak No. °c)
1 40 co2 27 93 tetrachloroethylene
2a 43  n-propane 274 96 trichloropropene isomer (tent.)
28 43  l-butene 29 100 chlorobenzene
3 45 acetaldehyde 29A 102 C8H16 isomer
4 46 isopentane 29B 103 trichloropropene isomer
4B 47 cS“lO isomer 30 103 ethylbenzene
5 48  acetone + n-pentane 30A 104 dichlorobutene isomer (tent.)
5A 48  dimethyl ethyl + diethyl ether k11 105 p-xylene
5B 49  dichloromethane 32 106 C9H20 isomer
7 51  ter~butanol (tent.) 32A 107 C9H18 isomer
8 53  2-methylpentane 33 108 Cgl'l20 isomer
8A 54 CAHBO isomer 33A 109 styrene
9 55 3-methylpentane 34 109 C9H20 isomer
9A 55 n~butanal 34A 110  o-xyleiie
10 56 . hexafluorobenzene (e3) 35 110 1,1,2,2~tetrachlorocethane
11 57 n-hexane 35A 111 C7H140 isomer
12 57 chloroform 358 111 c9H18 isomer
13 59 perfluorotoluene (e®) 36 112 cis-1,3~dichloropropene
14 60 methylcyclopentane 37 113 g_-n“onane
14A 61  1,2-dichloroethane 37A 115 € qH,, isomer
148 62 1,1,1-trichloroethane + C6H8 3B 117 isopropylbenzene
isomer (tent.) 38 117 clOHZZ isomer
14C 63 1,1-dichloropropene (tent.) 39 119 isobutyl methacrylate
15 64  benzene . 394 119  2,3-dichloro-l-propanol
154 65 carbon tetrachloride 40 120 CIOHZZ isomer
158 65 cyclohexane 41 123 benzaldehyde + n-propylbenzene
15C 66 C,H, ¢ isomer 42 124  p-ethyltoluene
15D 68 C,H,, isomer 42A 125 C10H22 1somer
16 69 1,2-dichloropropane 43 126 1,3,5~trimethylbenzene + 1,2-
16A 70 dichloropropene isomer ) bis-(2-chloroethoxy)ethane
17 72 C7H16 isomer 44 127 Cnl'l24 isomer
18 73 C,H, ¢ 1somer 46A 128 p-ethyltoluene
18A 75 acetic acid (teat.) 45 128 cll“Zlo isomer
188 76 C7H11¢ isomer 45A 129  phenol
19 76  dichloropropene isomer 46 129 Cuﬂza isomer
19A 77 methylcyclohexane 47 131 1,2,4~trimethylbenzene
20 79 CSHIS isomer 47A 131 clOHZZ isomer
21 81 dichloropropene isomer 48 133 n-decane
22 82 1,1,2-trichloroethane 48A 134 dichlorobenzene isomer
23 83 toluene 49 136 1,3-dichloro-2-methylene
23A 85 CBH16 isomer propane
23R 86 C8H18 isomer 49A 136 Ca-alkyl benzene isomer
24 87 CBHla isomer 49B 137  1,2,3-trimethylbenzene +
24A 88 CBH16 isomer CIOHZO isomer
25 90 C6H12° isomer 50 137 CnHzl‘ isomer
26 92 n-octane 51 138 cll“ZA isomer
(continued)
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Table A33 (cont'd)

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (°c)
51A 139 indan + Cul-l22 igomer 78 191 cu“za {somer
518 1319 c11H26 isomer 79 193 CMH30 isomer
52 140  trichloro~z-methylpropene 79A 194 Ca—alkyl benzene isomer
isomer 80 195 isobutyl isobutyrate
53 142 C,-alkyl benzene + c11H24 81A 197  2-dodecanone
53A 142 C11H22 isomer 818 198 CG-alkvl phenol isomer
54 143 acetophenone + Ca-alkyl 8lc 199 c14H28 isomer
benzene isomer 82 200 n-tetradecane
55 145 cllHZA isomer 83 202 CISHSO isomer
56 147 Ca—alkyl benzene isomer + 83A 203  dimethyl phthalate
tetrachlorobutadiene jisomer 84 207  biphenylene
57 148 Ch-alkyl benzene + C9H18° 86 211 clJHZG) 1somer-
isomers 87 214  n-pentadecane + c1s"za° isomer
57A 149 ‘:11"22 + methylindan isomers 89 226 alkyl butyrate isomer
58 150 n-nonanal 90 227 Cy(H,, isomer
58A 151 CIIHZZ isomer 92 238 c1a“2a° isomer
59 152  n-undecane 93 240 C”l-l:’6 isomer
60 154 Ca-alkyl benzene isomer
61 155 CIZHZA isomer
62 156 Cquz isomer
63 157 pentachlorobutadiene isomer
63A 158 Cz—alkyl phenol isomer
638 158 C]0H12 + cll“l& isomers
63 159 CUH22 isomer
644 159 Cg-alkyl benzene isomer
64B 160 Cs-alkyl benzene isomer
65 161 C“.JH12 isomer
66 163 pentachlorobutadiene isomer
66A 164 Cz-alkyl phenol isomer
668 165 trichlorobenzene isomer
67 166  naphthalene
68 168  p-decanal
68A 169 C12“24 {somer
69 170 n-dodecane
70 172 1,3-hexachlorobutadiene
71 176 clJH26 isomer
72 178 C6-a1kyl benzene isomer
73 179 C12H26 isomer
73A 179 CIJHZS isomer
74 181 2-undecanone
74A 183 C13H26 {somer
75 183  B8-methylnaphthalene
15A 184 C”l'l26 isomer
76 185 n-tridecane
7 186 o-methylnaphthalene

a
Sampling was off Tidal road at DTL2 (Fig. 13) as described in Table 16.
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Table A34.

VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM DEER PARK, TX'

Chromato- Elution Chromato~ Elution
graphic Temp. Compound graphic Temp. Compound
Peak No.  (°C) Peak No.  (°C)
1 40 CO2 23 95 n-octane
3 43 l-butene 24 97 n-butyl acetate
3A 44 n~butane " 24A 98 CaHye isomer
4 45 acetaldehyde 248 101 C7H“O isomer
4A 46 isopentane 24C 102 Cglijg isomer
5A 47 propanal + propenal + 24D 102 CQHZO isomer
dimethyl ether 25 105 ethylbenzene
6 48 acetone 26 107 p-xylene
6A 49 diethy) ether (tent.) 26A 108 CQHZO isomer
68 50 dichloromethane 26B 110 C9HZO isomer
8 52 isopropanocl 26C 110 styrene
8a 54 CAHSO isomer 27 111 C7H“02 isomer
8B 55 2-methylpentane 27A 111 C7H140 + C10H22 isomers
8c 56 CAHGO isomer 28 112 o-xylene
9 57 3-methylpentane 28A 112 n-heptanal
9A 58 n-butanal 28B 113 C10H22 isomer
10 38 hexaf luorobenzene (e¥) 29 115 n-nonane
11 59 n-hexane 29A 117 C9H]8 isomer
12 60 chloroform 298 118 isopropylbenzene
13 62 perfluorotoluene (e¥) 30 119 CIOHZZ isomer
14 63 methylcyclopentane 31 120 sec-butyl methacrylate
14A 64 1,2-dichloroethane 32 122 le-lz2 isomer
14B 64 C3H6O2 isomer 33 123 benzaldehyde
l4C 65 1,1,1-trichloroethane 33A 124 n-propylbenzene
15 67 benzene 34 125 p-ethyltoluene
15A 68 carbon tetrachloride 35 126 CIOHZO isomer
16 69 cyclohexane 36 127 n-butyl methacrylate
16A 70 2-methylhexane 36A 129 phenol
168 71 3-methylhexane 37 130 c11H24 isomer
16C 72 n-pentanal 38 132 C3-nlkyl benzene isomer
17 73 C7HM isomer 39 134 n-decane
18 75 n-heptane 40 135 Cy,H,, laomer
19 79 methycyclohexane 41 137 CJIHZA isomer
194 80 CBHM isomer 41A 138 1,2,3-trimethylbenzene
198 80 CBHIG isomer 42 138 CIOHZO isomer
19C 81 CBHIS igomer 43 140 c12H26 isomer
19D 82 CBHJB isomer 43A 141 C9H16°Z isomer
19E 84 C8H16 isomer 44 141 C]1H24 isomer
20 86 toluene 45 142 C12H26 + C,-alkyl benzene
20A 87 C8H16 isomer isomers
20B 88 CBHJB isomer 46 143 acetophenone
20C 89 acetic acid 46A 144 C,-3lkyl benzene isomer
21 90 CBHJB 1somer 47 145 CGHJI:OZ 1somer
21A 91 CBHIG isomer 48 146 CHHM isomer
21B 92 CGHIZO isomer 48A 148 2-nonanone
22 92 n-hexanal 49 149 c‘-alkyl benzene isomer

*  (continued)
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Table A34 (cont'd)

Chromito- Elution

Chromato- Elution

graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (°c)

50 150 n-nonanal

51 152 n-undecane

51A 154 Cb-alkyl benzene isomer

52 155 CHH22 isomer

53 157 dimethylphenol isomer

53A 159 C6—a]kyl benzene isomer

54 160 dimethylphenol isomer

55 163 C12H24 isomer

55A 165 Ca-a]ky] benzene isomer

56 165 naphthalene + 2-decanone

56A 166 C3—a]ky1 phenol isomer

57 167 n-decanal

57A 168 012H24 isomer

58 169 n-dodecane

58A 170 C3-alky1 phenol isomer

59 172 C3-alky1 phenol + C13H26
isomers

60 176 CA~alky1 phenol {somer (tent.)

61 180 c13H26 isomer

62 181 Cl]HZZO isomer

63 183 C13H26 isomer

64 185 n-tridecane

64A 185 methylnaphthalene isomer

66 192 isobutyl butyrate

67 194 n-butyl butyrate

68 196 CMH30 isomer

69 198 CIAHZB isomer

70 199 n-tetradecane

70A 212 ClSHBO isomer

71 215 unknown

72 216 unknown

73 222 diethyl phthalate

74 226 c16H30°4 isomer

75 227 n-hexadecane

77 238 CISHJOO isomer

78 239 C”H34 isomer

aSampling was off Tidal Road at DTL3

(Fig. 13) as described in Table 16.
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Table A35. VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM DEER PARK, TX
Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (°c)
1 41 CO2 23 82 CSHIB 1somer
3 44 l-butene 23a 82 4-methyl-2-pentanone
3A 45 n-butane 24 83 CSHIG isomer
4 46 acetaldehyde 24A 84 C7H14 isomer
5 48 isopentane 25 85 C7H12 + CBHIB isomers
S5A 49 C5H10 isomer 25A 86 CSHIG isomer
6 49 propanal + propenal + furan 26 86 toluene
dimethyl ether 27 89 2,5~dimethylhexane
6A 50 acetone + Csl-l12 isomer 28 90 2,4=dimethylhexane
6B 51 diethyl ether (tent) 28A 91 C8H16 isomer
7 51 dichloromethane + Csbl12 isomer 288 91 CBHM + 063120 isomers
8 53 CGHII» isomer + isopropanol 29 92 CSHIS 1isomer
8a 54 ter-butanol 294 93 n-hexanal
8B 55 2-methylpropanol 30 93 dimethylcyclohexane isomer
8C 55 2-methylpentane 31 95 n-octane
9 56 cyclopentane (tent) 31A 96 tetrachloroethylene
9A 57 2-methylpropenal 32 97 C8H16 +\C8H14 isomers
10 58 3-methylpentane 33 98 CBH16 isomer
104 58 n-butanal 34 99 Collyo 1somer
11 59 hexafluorobenzene (ef) 35 100 C9H20 isomer
12 60 n-hexane 35A 101 CgH,q isomer
13 61 chloroform 36 102 C9H20 isomer
134 62 methyl ethyl ketome 37 103 C9H20 isomer
138 63 C6H12 isomer 374 104 °9“1a isomer
14 63 perfluorotoluene (e%) 38 106 ethylbenzene
14A 64 methylcyclopentane 39 108 p-xylene
14B 67 3-methylbutanal 40 109 C9H2° isomer
15 68 benzene 41 110 C9H20 isomer
154 69 C7H16 isomer + carbon tetra- 42 111 styrene + 2-heptanone
chloride 424 112 091118 isomer
16 69°  cyclohexane 43 113 o-xylene
17 70 2-pethylhexane 44 114 ¢ 9“18 isomer
17A 71 2,3-dimethylpentane + C7l-l1 4 45 115 C9H18 1somer
igomer 46 116 n-nonane
18 72 3-methylhexane 47 117 CgH,g isomer
19 73 n-pentanal 48 119 isopropylbenzene
194 74 1-heptene 49 120 ¢, H,, somer
198 74 1,2-dimethylcyclopentane 494 i c]_o sz isomer
19¢ 75 C7H14 isomer 50 121 ClO “22 isomer
20 76 n-heptane 504 122 €0 Hy, isomer
21 77 C,H,, isomer 51 122 propylcyclohexane
21A 78 C7H12 isomer :; 123 Clonzz isomer
21B 79 C7H10 isomer 124 benzaldehyde
22 80  methyleyclohexane 54 125 n-propylbenzene
224 81 CgH, o isomer 55 126  m-ethyltoluene
22B 81 3-methylpentanal 56 128 1,3,5-trimethylbenzene
(continued)

200



Table A35 (cont'd)

Thromato- Elution Chromato- Elution
graphic  Temp. Compound graphic  Temp. Coapound
Peak No.  (°C) Peak No. (7€)
57 128 th{22 isomer 82 157 612“26 + C11H20 isomers
57A 129 CIIHZA isomer 83 158 ch“Zé isomer
S8 130 o-ethyltoluene 83A 159 Cs-alkyl benzene isomer
S58A 130 Cloﬂzz isomer 83B 159 dimethylphenol + dimethylindan
58B 131 2-octanone isomers
59 131 phenol 84 160  ethylindan + Cg-alkyl benzene
59Aa 132 CIOHIB isomer isomers
598 132 a-methylstyrene 85 160  Cg-alkyl benzene isomer
133 = 1
59¢C 3 n-octana 96 161 CyiqHpg *+ CyHy, isomers
60 133 1,2,4-trimethylbenzene 96A 161 c11H12 isomer
60A 134 ClOHZO isomer 87 162 C6-n1ky1 benzene isomer
61 135 n-decane 874 162  tetramethylbenzene isomer
61A 136 isobutylbenzene 88 163 dimethylphenol + Csalkyl
62 136 clOHZZ isomer benzene isomers
62A 138 ter-butylbenzene 89 164 1,2,3,4-tetrahydronaphthalene
63 138 1,2,3-trimethylbenzene + 89A 164 C5-A1ky1 benzene + c12H26
CnHz“ isomer isomers
63A 139 o-xylene + C11H22 1isomer 90 165 c12H26 isomer
64 139 CuH24 isomer 90A 165 C6-llky1 benzene isomer
64A 140 C11H22 isomer 91 166 CS--lkyl benzene isomer
65 141 indan 91A 166 C12H26 isomer
65A 141 Ca-alkyl benzene isomer 92 167 2-decanone
66 142 butyleyclohexane 93 168 naphthalene
67 143 m-propyltoluene 94 168 cu“u + C6-u1ky1 benzene
68 144 C[‘-alkyl benzene isomer isomers
69 145 p-propyltoluene 95 169 n-decanal + Cy,H,, isomers
70 146 n-butylbenzene + C,,H,, isomer 96 170  C,-alkyl benzene + C ,H,),
70A 146 Cnli24 isomer isomers
71 147 C,~alkyl benzene isomer 96A 170 °1z“24 isomer
72 148 C,H;, isomer 97 171  n-dodecane
73 148 1,3-dimethyl-5-ethylbenzene 98 172 cs-nlkyl benzene isomer
74 149 2-nonanone + methyl indan 98A 172 cnuz 6 + c6-.1ky1 benzene
isomer isomers
75 150 1,4~-dimethyl~2-ethylbenzene 988 173  wmethyl-1,2,3,4~tetrahydro~-
754 150 methyl indan isomer naphthalene isomer
75B 151 C oH,yq 1soOmer 98C 173 C,qH,q isomer
76 151 n-nonanal 99 174 1,3-hexachlorobutadiene
77 152 C11H22 isomer 99A 174 613l26 isomer
77a 153 Cl.-llkyl benzene isomer 998 175 c13828 isomer
78 153 C;-alkyl benzene 100 176 € Hy, * Cy3Hyg 1somers
79 154 n-undecane 101 177 clJHZB + ce-;].kyl benzene
79A 155 C11u22 isomer isomers
79B 155 chHZA + Cs-alkyl benzene 101A 178 c13a28 isomer
isomers 102 178 C,.H,, + C..H,, i{somers
80 156 1,2,4,5-tet hylb 13 26 1114
»£,4,0-tetramethylbenzene 102A 179 Cg-alkyl benzene isomer
81 157 cs-alkyl benzene isomer 103 180 613'23 isomer
(continued)
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Table A35 (cont'd)

Chromato- Elution

Chromato- Elution

graphic Temp. Compound graphic Temp. Compound
Peak No. (°cy Peak No. (°C)

104 181 C14H30 isomer

1044 182 C13H26 isomer

105 182 C6-nlky1 benzene isomer

105A 183 CIJHZB isomer

106 183  2-undecancne

106A 185 C6-alky1 benzene + C13326
isomers

107 186 8-methylnaphthalene

107A 186 C13H26 + C13“24 isomers

108 187 n-tridecane

108A 188 C13H26 isomer

109 188 a-methylnaphthalena

110 190 C16H30 isomer

111 192 CIAHZB isomer

111A 194 C7-alky1 cyclohexane isomer

112 195 C14H30 isomer

113 196 C7-alkyl benzene isomer

113A 197 CMH30 isomer

114 197 ClAHZB isomer

114A 198 C15H32 isomer

115 199 dodecanone isomer

116 200 C14H28 isomer

116A 201 CISHJZ isomer

117 202 n-tetradecane

1174 205 dimethylnaphthalene isomer

118 206 dimethyl phthalate

119 207 C15H30 isomer *

120 209 biphenylene

121 211 C16H36 isomer

121A 212 clSHJO isomer

122 215 CISHJO isomer

123 216 n-pentadecane

125 219  unknown

126 224 diethyl phthalate *

127 22§ cleZBO isomer

128 227 butyl n-butyrate

129 229 n-hexadecane

130 236 clSHJB isomer

13 240 C17“34 {somer

132 240 n-heptadecane

135 2640  unknown

a

Sampling was at DTL4 (Fig. 13) as described in Table 16.
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Table A36. VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM LAPORTE, TX

Chromato~ Elution Chromato~ Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°C) Peak No. (°c)
1 40 COZ 31 101 chlorobenzene
2A 43 l-butene 31A 102 C9H20 1somer
3 44  n-butane 31B 103 CQHZO isomer
5 46 1isopentane 3lc 103 Cgﬂ18 isomer
7 48  acetone 32 105 ethylbenzene
7A 49 n-pentane 33 107 p-xylene
7B 49  dimethyl ether + diethyl ether 34 108 09H2° igomer
9 54 CSHIO isomer 35 109 c91120 isomer
10 55 2-methylpentane a3A 110 m-xylene
11 56 3-methylpentane 36 111 styrene or cyclooctatetraene
12 58 hexafluorobenzene (ef) 37 112  o-xylene
124 58 n-hexane 38 113 C9H18 isomer
13 59 chloroform 39 115 n-nonane
14 62 perfluorotoluene (ef) 40 116 CQHLB isomer
14A 63 methylcyclopentane 40A 118 C9H18 isomer
15 64 1,1,l1-trichloroethane 41 118 isopropylbenzene
16 66 benzene 42 119 cmﬂzz igomer
16A 67 carbon tetrachloride 43 121 c10u22 isomer
16B 68 cyclohexane 43A 122 C9H18 1somer
17 68 2-methylhexane 43B 122 propyleyclohexane
17a 70  2,3-dimethylpentane 44 122 lel22 isomer
18 70 3-methylhexane 44A 123 Cm*’zo isomer
18A 72 (:7}11 , isomer 45 124 benzaldehyde
19 73  2,2,4-trimethylpentane 46 125 n~propylbenzene
20 75 n-heptane 47 126 p-ethyltoluene
20A 76 C7H114 isomer 48 127  p-ethyltoluene
21 79 methylcyclohexane 49 128 °11H24 isomer
21A 80 C8H16 {aomer 50 130 1,3,5-trimethylbenzene
22 81 4-methyl-2-pentanone 50A 130 phenol
22A 82 C8H18 isomer 51 131 le-l20 isomer
228 83 CBH16 isomer 51A 132 le‘l18 isomer
22C 83  acetic acid (tent.) 52 133 g-ethyltoluene
22D 84 c8H16 isomer 524 134 ClOHZO isomer
23 86 toluene 52B 135 dichlorobenzene isomer (tent.)
24 88 CgH) g isomer 53 135 n-decane
25 89 cB“lB isomer 54 136 CIOBZO isomer
26 91 Cal@(]_6 {somer 54A 138 Cb-llkyl benzene isomer
27 92 p-hexanal 55 138  1,2,3-trimethylbenzene
27A 93 08316 1isomer 56 139 CIOHZO isomer
278 94 CBHIA isomer 56A 140 Cullu isoner
27¢ 94 CBH16 isomer 57 140  ipdan
28 95 n-octanme 57A 141 Cyyly, Lsomer
28A 96 tetrachloroethylene 578 142  butylcyclohexane + indene
288 96 CBHIG isomer 58 143 Cuﬂza isomer
29 97 c9“13 isomer 59 143 cl‘-clkyl benzene isomer
30A 100 69H20 isomer 60 144  p-propyltoluene
(continued)
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Table A36 (cont'd)

Chromwato~- Elution Chromato~ Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. _ (°C)
60A 144 E-butylbenzesle 85 192 c13R26 isomer
61 145  acetophenone + n-propyltoluene 86 195  n-butyl-nor-butyrate
61A 146 CIZHZA isomer 87 197 2,2,4-trimethylpenta-1,3-diol
62 147  o-cresol + Cyol1g imomer l-igobutyrate
63 148 Cl‘-nlkyl benzene + C11H22 88 199 CMH3O isomer
isomers 8BA 200 c6-11ky1 phenol isomer
64 149 dimethylethylbenzene isomer 89 201 cll.“za 1somer
65 150 dimethylethylbenzene + 90 202 n-tetradecane
CIZHZ6 isomers 91 204 CISH30 isomer
65A 150 methylindan 92 205 dimethyl phthalate
65B 151 Cul-l22 1somer 924 206 015H3° isomer
66 152 n-nonanal 93 207 015332 1isomer
66A 153 CMH22 igomer 93A 208 015H3° isomer
67 154 n-undecane 95 211 616831‘ igsomer
67A 155 chHZA isomer 954 212 (:161-132 isomer
68 156 €, -alkyl benzene + €0ty 95B 213 Clsﬂ30 isomer
isomers 96 215 C15H30 isomer
684 157 1,2,4,5-tetramethylbenzene 96A 216 p-pentadecane
69 157 CyyH, isomer 97 217  2,6-di-tert-butyl~4~methyl
70 159 dimethylphenol isomer phenol
70A 161 wmethylindan isomer 101 221 C16H32 isomer
70B 162 Ca-alkyl benzene isomer 101A 223 c16H3lo isomer
71 163 ethylphenol isomer 102 225 diethyl phthalate
72 164 dimethylphenol isomer 103 228 nor-decyl thiol nor-butyrate
72a 166 naphthalene (tent.) + 616332 isomer
73 167 Ca-alkyl phenol isomer - 104 230 n-hexadecane
74 169 n-decanal 105 232 C,,H,, isomer
74A 169 C,,H,, isomer 107 237 clsﬂsa isomer
75 170 n-dodecane 108 240 01753 4 1somer
75A 171 ethylphenol {somer 109 240 °15“30° isomer
75B 172 C3-nlky1 phenol isomer 110 240 (:mkl36 isomer
76 174 Cs-nlkyl phenol + CIZHZA 111 240 amyl benzoate + n~heptadecane
isomers 112 240 019“60 isomer
76A 175 €4y 1somer 113 240 4-methoxy-2,6-di-t-butylphenol
77 176 alkyl alcohol (tent.) 114 240 c18n38 isomer
78 177 €, 48, isomer 117 240 p-octadecane
78A 178 cz—nlkyl phenol isomer 125 240  dibutyl phthalate
79 179 c3-11w1 phenol isomer
80 183 undecanone isomer
81 185 B-methylnaphthalene
81a 186 CUH“ isomer
82 187 n-tridecane
83 188 a-methylnaphthalene
84 189 2-ethyl-é~methyl-l,3-dioxolanes
(tent.)
85 192 C“l(26 isomer

ASampling was at LL1 (Fig. 16), see Table 16.
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Table A37.

VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM LAPORTE, TX

a

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (°c)
1A 41 carbon dioxide 39 127  1,3,5~-trimethylbenzene
1B 41 dimethyl ether 40 128 c10H22 isomer
2 42 methyl chloride 41 130 o-ethyltoluene
2B 42 difluorodichloromethane 42 131 phenol
3 44  propane 43 133  1,2,4-trimethylbenzene
4 46  acetaldehyde 44A 135 n-decane
5 47  1sopentane 44B 135 m-dichlorobenzenme
6 48 trichlorofluoromethane 45 136 ¢C I‘—alkyl benzene isomer
7 49  acetone 46 138 - 1,2,3~trimethylbenzene
9 52 m/e 59 47 139  C,-alkyl benzene isomer
10 54 CSHIO isomer 48 140 o-dichlorobenzene
11 56 C6H114 isomer 49 141 091110 isomer
12 57 perfluorobenzene (ef) 50 142 trimethylhexanol isomer
13A 58 n-hexane 51 143 C,-8lkyl benzene isomer
138 58 chloroform 52 144 Cl.-nlkyl benzene isomer
14 62 perfluorotoluene (e8) 53 146 C“—llkyl benzene isomer
15 63 1,1,1-trichloroethsne 54 147  p-cresol
164 66 benzene 55 148 ¢ b-llkyl benzene isomer
16B 66 carbon tetrachloride 56 150 ¢ l‘-alkyl benzene isomer
16C 66 cyclohexane 57 152 C12H26 isomer
17 68 C,H,¢ 1lsomer 58 153 n-undecane
18 70 C7H16 isomer 59 155 C‘-nlkyl benzene isomer
19 72  3-methylbutanal 60 157 Ca-alkyl benzene isomer
20A 74 trichloroethylene 61 159 dimethylphenol isomer
208 74 n~heptane 62 162 ¢ 4-a1ky1 benzene isomer
20C 74  1isopropylamine (tent.) 63 163 Cs-nlkyl benzene isomer
21 78 C7H1 ; lsomer 64 164 Cs-nlkyl benzene iscmer
22 80 methyl isobutyl ketone 65 167 naphthalene
23 85 toluene 66 169 trimethylphenol isomer
24 87 acetic acid 67 171 n-dodecane
25 91 dimethylpropiolactone 68 174  hexachloro-1, 3-butadiene
isomer (tent.) 69 175 w/e 59
264 94 n-octane 70 177 =/e 101
268 94  tetrachloroethylene n 179 cs-nlkyl benzene isomer
27 99 m/e 131 72 181 Cs-llkyl benzene isomer
28 102 chlorobenzene 73 183 CIAESO isomer
29 106 ethylbenzene 74 186 2-methylnaphthalene
30 107 p-xylene 75 187 np-tridecane
31 109 C9H20 isomer 76 189 l-methylnaphthalenms
32 110 styrene 77 190 =m/e 87
33 112 o-xylene 78 195  2-butyl-n-butyrate (teat.)
34 115 p-nonane 79 197  p-butyl-n-butyrate (tent.)
35 118  cumene 80 200 clb“Zl isomer
36 123 benzaldehyde 81 202 p-tetradscane
37 124 np-propylbenzene 82 211 €, 5ly, isomer
38 126 meethyltoluene 83 216  2,6-d1i-t-butyl-p-cresol
(continued)
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Table A37 (cont'd)

Chromato~ Elution

Chromato~- Elution

graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (°Cc)

84 218 w/e 59

85 225 diethylphthalate

86 227 w/e 7

87 229 CISHBZ isomer

aSampling was at LL2 (Fig.

16), see Table 16.

206



L0T

Total lon Current
v

3!11'0"1

o
3

10000

o

L G UL ST S U KU U U S0 U WU S I I S S S

N =

H

y " A

) L] !?\ ,' ”l; " ‘ “" a‘ N b !P ﬁl; \'\u
o 1 il 2¢ 1 \;
L A]L,- U u., Jw P
;"\ .;.-"\ f-.;g‘("\;ll\\,m} ".,‘,'JA' ,\ } r!\mh* \J“ y\./ (x L’J Jl U\
\ .';';;‘y‘—r T v £|our v LS .;:I L) T L '9]0")l T v 9;0 A Lal T fiol;’ol' LA N :o:ﬁ l"_l"'T""ll"|(.'ol i) Tl";:_l'*'“i bl ||a|(':

Mass Spectrum No.

Figure AS. Profile of ambient air sample taken at LL3 (Fig. 16, Table 16).



a

Table A38. VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM LAPORTE, TX

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp . Conpound
Peak %No.  (°C) Peak No. (°C) :

1 40  argon 46 122 a-pinene

2 42  carbon dioxide 47 124 benzaldehyde

4 46  acetaldehyde 48 125 E—propylb»en'zene

5 47  isopentane 49 126 m-ethyltoluene

7A 49  propanal 50 127 benzonitrile

7B 49  acrolein 51 129 Cqu[. isomer

8 50 acetone 52 130 clOHZZ isomer

10 55 2-butenal (tent) 53 131 phenol

12 58 CgH,, isomer 54 132 1,2,4-trimechylbenzene

13 59  perfluorobenzene (ext. std.) 55 135 n-decane

14 60 chloroform 56 138 C“-bénzene isomer

15 61 wmethyl ethyl ketone 57 140 anZ.,‘ isomer

16 63 perfluorotoluene (ext. std.) 58 143 CIIHZ'.G isomer

17 65 1,1,1~trichloroethane 59 144  acetophenone

184 68  benzene 60 147  p-cresol

188 68 carbon tetrachloride 61 148 cll“Zh isomer

18C 68 cyclohexane 62A 150 4-octanol (tent)

19 71 C7H16 isomer ‘ 62B 150 propiophenone (tent)

20 72 C,H) o isomer 63 151 n-nonanal (teat)

21 73 1,2-dichloropropane 64 153  n-undecane

224 74 C7H14 isomer 65 158 dimethylphenol isomer

228 - 74 trichloroethvlene 66 162 dimethylphenol isomer

23 76  n-heptane 67 164  dimechylphenol isomer

24 77  bis-(chloromethyl)ether (tent) 68A 167. trimethylphenol isomer

25 79 pentanal isomer (tent) 688 167 naphthalene

26 81 C7H1a isomer 69 168 dimethylphenol isomer

27A 82 dimethyl disulfide 70 170  n-dodecane

278 82 methyl isobutyl ketone 71 172 trimethylphenol isomer

28 83  C.H, isomer 72 174 hexachloro-1,3-butadiene

29 84 C7H“ isomer 73 176 m/e 59

30 86 .toluene 74 177 m/e 101

31 87 CHHIB isomer 75 185 C13H26 isomer

32 92 a-hexanal (tent) 76 186 n-tridecane

33 95 acetic acid 77 188 isobutyl isobutvrate (tent)

34 96  n-octane 78 190 ethyl methyl dioxalane (tent)

35 97 tetrachloroethylene 79 192 CMHJO 1somer

36 102 chlorobenzene 80 195  2-butyl-n-butyrate (tent)

37 106 ethylbenzene 81 197  n-butyl-n-butyrate (tent)

18 108 p-xylene 82 200 €, H,g tsomer

39 110 C9H20 i{somer 83 202 n-tetradecane

40 112  styrene 84 214 C“Hm isomer

41 113 o-xylene 85 216 n-pentadecane

42 114 C9H18 isomer

43 116 n-nonane

44 118  cumene

45 119 C9H18 {somer

3sampling was at LL3 (Fig.

16), see Table 16.
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Table A39. VOLATILE ORGANIC VAPORS IN AMBIENT AIR
FROM FREEPORT, TX?
Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (*c)
1 40 Co, ) 278 84 methylpentanal isomer
2 41 dichlordifluoromethane 28 85 C8H16 isomer
2A 43  n-propane 28A 86 CBH16 isomer + acetic acid
3 43 l-butene 29 86 1,1,2-trichloroethane
A 44  n-butane 30 88 toluene
3B 44  chloromethane 30A 89 C8H16 isomer
4 45 acetaldehyde 31 90 CBHIB isomer
4A 46  dichlorofluoromethane 32 91 dibromochloromethane
5 47 isopentane 32a 92 CGHIG {somer
6 47  acetone 33 94 n-hexanal
7 48 trichlorofluoromethane 334 94 C8H16 isomer
8 49  n-pentane 34 97 n-octane
9 50 butanol isomer (tant..) 35 98 tetrachloroethylene
10 51 dichloromethane 36 99 n-butyl acetate (tent.)
10A 51 ter-butanol 38 104 1,1,1,2-tetrachloroathane
108 52 C6H1b isomer 38A 106 C9H18 isomer \
11 55 CSHIO isomer 39 107 ethylbenzene
12 56 2-methylpentane 40 109 p-xylene
13 58 3-methylpentane 40A 110 browoform
13A 58  butanal 41 113 styrene
14 59 hexafluorobenzene (e¥) 42 114 o-xylene
15 60  n-hexane 42A 115 n-~heptanal
16 61 chloroform 42B 116 C9H18 isomer
17 64 perfluorotoluene (ef¥) 43 117 n-nonane
18 65 1,2-dichloroethane 44 119 C9H18 isomer
19 66 1,1,1-trichloroethane 45 120 isopropylbenzene
20 68  benzene 45A 121 CmH:2 isomer
21 69 carbon tetrachloride 45B 121 CSHlOO isomer
21A 70 cyclohexane 45C 122 clOHZZ isomer
22 71 2-methylhexane 45D 123 C10H20 isomer
22A 71 2,3-dimethylpentane 45E 124 methylstyrene
23 72 3-methylhexane 46 124 CIIHZA + C10H16 isomers
23A 73  dibromomethane + 1,2-dichloro- 47 125 benzaldehyde
propane 48 126  n-propylbenzene
23B 74 methylbutanal isomer 4BA 127 clOHZO isomer
24 75 trichloroethylene + 49 128 m-ethyltoluene
C7“16 {aomer 49a 129 CIOHZO isomer
24A 75 Csﬂu isoner 50 130 c11H24 isomer
248 76 n-pentanal S0A 131 €, H;¢ 1somer
24C 76 C7"1k isomer 51 131 phenol
25 77  n-~heptane 51A 132 2-octanone
25A 80 C7H“ isomer 52 133 c11H2l. isomer
26 81  wethylcyclohexane 53 134  p-octanal
26A a3 C8H16 isomer 53A 135 CIOHZO isomer
27 83 CBHIB isomer 54 136 dichlorobenzene isemer
27A 84 4-methyl-2-pentanone 55 137 n-decane
(continued)
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Table A39 (cont'd)

Chromato~ Elution Chromato- Elution
graphic Temp. Compound graphic Temp . Compound
Peak No. (°c) Peak No. (*c)
56 138 C,Hyq isomer 82 195  2-butyl-n-butyrate
56A 139 1,2,3,-trimethylbenzene 82A 196 CMHZB isomer
568 140 CA-nlkyl benzene isomer 83 197  n-butyl n-butyrate
57 141 CJ.O“ZO isomer 84 198 clkHZB isomer
58, 142 anZIo isomer + unknown 85 200 CIZHZGOJ isomer
59 143  bis-(2-chloroisopropyl)ether 85A 201 CMHZB isomer
or bis-(l-chloro-prop~2-yl)- 86 202 p-tetradecane
ether 86A 202 dimethylnaphthalene isomer
60 144 CA-alkyl benzene isower 8éB 203 CILHZB isomer
60A 145 CuHu isomer 86C 203 C15832 isomer
61 146 acetophenone 86D 204 dimethylnaphthalene isomer
62 148 CIIHZA isomer 86E 205 dimethyl phthalate
62A 151 nonanone isomer 86F 208 C13BZ6° isomer
63 153 np-nonanal 87 209 C,¢H,, isomer
634 154 Cnl-l22 isomer 88 210 c15H32 isomer
64 155 n-undecane 88A 214 CIJHZSO isomer
65 156 Cnﬂzz i{somer 89 215 ClSHJO isomer
63A 157 ¢, H,, isomer 90 216 n-pentadecane
65B 158 ca-alkyl benzene isomer 91 218  dibenzofuran
66 159 dimethylphenol + Cul'lz2 92 223 CIGHJI» isomer
isomers 93 224  diethyl phthalate
67 160 dimethylphenol isomer 94 226 CISHJO isomer
67A 161 C12H24 isomer 94A 227 C“HZBO isomer
678 162 dimethylphenol isower 95 228  alkyl butyrate (tent.)
67C 162 C,,H,, isomer 96 229 n-hexadecane
68 163 ethylphenol + ClOHllno isomers 97 232  benzophenone
69 165 CIZHZA isomer 98 236 chHJA isomer
70 168 naphthalene + CJ—alkyl phenol 100 240 C15H3°0 isomer
isomer 101 240 CNHM isomer
71 169 n-decanal 102 240 n-heptadecane
71A 170 c12H24 isomer 103 240 CIBHJS isomer
72 171 n-dodecane 104 240  2,6-di-tert-butyl-4-methoxy-
72A 173 Ce-alkyl benzene isomer phenol (uﬂt.)I
73 174 1, 3-hexachlorobutadiene 107 240. unknowmn
74 176 Ca-alkyl phenol + unknown 108 240  unknowm
75 178 CIJHZS isomer 110 240  dipropyl phthalate
75A 179 C13H26 isomer 111 240 (::”ll36 i1somer
758 180 C13H26 isomer 112 240 CIBHJB isomer
76 182 613H28 isomer 113 240 °17“34° isomer
77 184 C11H220 isomer 114 240 np-nonadecane
78 186 B-methylnaphthalene
79 187 n-tridecane
79A 189 o-wmethylnaphthalene
80 190 alkyl alcohol isomer (tenmt.)
80A 191 CIGHJO isomer
81 193 C16“28 isomer

8Gampling was at FL1 (Fig. 15), see Table 16 for protocol.
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Table A40. VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM FREEPORT, Tx?

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. _ (°C) Peak No.  (°C)
1 41  carbon dioxide 43 116 n-nonane
3B 45 acetaldehyde 44 118 cumene
4A 47 CSHIZ isomer 45 119 c10u22 isomer
4B 47  trichlorofluoromethane 46 120 Cm}‘lz2 isomer
4C 47  propanal 47 122 Clol'lm isomer
5 48  diethyl ether 48 123  benzaldehyde
49 wmethylene chloride 49 124 Ca-llkyl benzene
7 51 1,1,1,2-tetrachloredi- 50 126 Cs-llkyl benzene
fluoroethane 51 127 Cs-ulkyl benzene
8 54 Cely o isomer 52 128 anz‘. isomer
55 C6H1b isomer 53 129 C3-alky1 benzene
10 57 3-methylpentane 54A 130 CuHu isomer
11 58  n-hexane 54B 130  phenol
12 59 perfluorobenzene (ef) 55 132 Ca-alkyl benzene
13 60 chloroform 56 133 dichlorobenzene iscmer
14 63 perfluorotoluene (e$) 57 134 n-decane
15 64 1,1,1-trichloroethane 58 135 Cul-l24 isomer
164 67 benzene 59 137 Cnllz[. isomer
168 67 carbon tetrachloride 60 138 acetophenone
17 68 cyclohexane 61 140 Clz“ 26 isomer
18 69 C7H16 isomer 62 141  bis-(2-chloroisopropyl)ether
19 71 C7H16 isomer 63 142 cllﬂZA isomer
20 72 1,2-dichloropropane 64 142 C12H26 isomer
21 73 trichloroethylene 65 143 Ca—llk}'l benzene
22 75 n-heptane 66 146 C12H26 isomer
23 78 C7Hu‘ isomer 67 147 Ca-nlkyl benzene
24 80 C7H“ isomer 68 147 Cl‘-llltyl benzene
25 81 CSHIB isomer 69 148 C,‘—nlkyl benzene
26 83 CBHIB isomer 70 149 CA-llkyl benzene
27 84 Cglyg isomer 71 150 c12H26 isomer
28 86 toluene 72 153 np-undecane
29 87 CBHIB 1somer 73 154 Ca-nlkyl benzene
30 89 C8H16 isomer 74 158 dimethyl phenol isomer
3 92 CBHlb isomer 75 162 dimethyl phenol isomer
32 95 n-octane 76 165 C,,H), isomer
33 95 tetrachloroethylene 77 165 naphthalene
34 99  4,4=dichlorohexafluoro-1- 78A 168 Clzﬂzz isomer
butene (tent.) 788 168 2-t-butylcyclohexanol (tent.)
35 102  chlorobenzene 79 170 n-dodecane
36 103  1,2-dibromopropane 80 172  hexachlero-1, 3-butadiene
37 104 CoHyq isomer 81 175 tripropyleneglycol (tent.)
38 105 ethylbenzene 82 176 diisobutoxy ethane (tent.)
39 107  p-xylene 83 178 C,4H,s isomer
40 110 C9H20 isomer 84 180 c13B28 isomer
41 111 styrene 85 182 Cy4H,, isomer
42 112 o-xylene 86 184 methylnaphthalene isomer
(continued)
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Table A40

(cont'd)

Chromato- Elution

Chromato- Elution

graphic Temp. Compound graphic Temp. Compound
Peak No. (°C) Peak No. (°c)

87 185 n~tridecane

88 188 m/e 87

89 191 CMH30 isomer

90A 194  tetrachloropropene isomer

90B 194  2-butyl-n-butyrate (tent.)

91 195 clquBO 1somer

92 196  n-butyl-n-butyrate (tenmt.)

93 199 CMHZB isomer

94 200 CMHJO isomer

95 213 °15“30 isomer

96 215  C,.H

1503, isomer

aSampling was at FL2 (Fig 15), see Table 16.
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Table A4l.

FROM FREEPORT, TX2

VOLATILE ORGANIC VAPORS IN AMBIENT AIR

Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Coapound
Peak No. (°C) Peak No. (°C)
1 40 methyl ether 43 116 cumene
2 41 difluorodichloromethane 44 118 Cqu[‘ isomer
3 42 methyl chloride 45 120 c10H22 isomer
4 43 m/e 62 (?) 46 122 benzaldehyde
5 44 chloroethane 46A 122 n-propylbenzene
[ 45 acetaldehyde 47 124 CJbenzene isomer
7 46 2-butene 48 126 pentachloroethane
8 46 trichlorofluoromethane 49 216 CIOHZZ isomer
9 47 1sopentane 50 217 Csbenzene isomer
10 48 vinylidene chloride 51 128 phenol
11 49 methylene chloride 52 130 Cjbenzne 1somer
12 50 Freon 113 (BKd.) 53 132 n-decane
13 S1 acetone S3A 132 m-dichlorobenzene
14 53 phosgene 54 136 CJbenzene isomer
15 56 3-methyl pentane 55 138 a/e 57
16 57 perfluorobenzene (ext. std.) 56 139 bis(2-chloroisopropyl)ether
17 58 chleroforn 57 140 C,benzene isomer
18 60 C7H16 isomer 58 142 C“benzene isomer
19 61 perfluorotoluene (ext. std.) 58A 142 acetophenone
20 62 1,1,1-trichloroethane 59 144 Cbbenzene isomer
21 62 1,2-dichloroethane 59A 144 m-cresol
22 63 methyl ethyl ketone 60 145 perchloroethane
23 65 carbon tetrachloride 61 147 Cbbenzena isoner
24 65 benzene 62 149 n/e 57
25 68 C7H16 isomer 63 151 CIIHZA isomer
26 69 1,2-dichloropropane 64 153 C,benzene {somer
27 70 trichloroethylene 65 154 C,benzene isomer
28 13 p-diexane 66 156  dimethyl phenol isomer
29 76 C7H“ isomer 66A 156 CIOHISN isomer
30 78 n-heptane 67 160 dimethyl phenol isomer
30A 78 ethylene glycol dimethyl ether 68 163 C12H26 isomer
31 82 1,1,2-trichlorocethane 69 164 naphthalene
32 84 toluene 70 166 CIOHIC 1somer
33 a9 1,2-dibromoethane 71 168 C12H26 isomer
34 92 n-octane 72 169 Cqu‘ {soner
34A 92 tetrachloroethylene 73 171 hexachloro-1,3-butadiene
35 97 C9H20 isomer 74 173 tripropylene glycol (tent)
36 99 1,1,1,2-tetrachlereethane 75 175 dibutoxyethsne (tent)
37 103  ethylbenzene 76 177 CXJHZI isomer
38 105 p-xylene 77 181 CIJHZI isomer
39 109  styrene 78 182  beta-methylnaphthalene
40 110 1,1,2,2-tetrachloroethane 79 184 clSHJZ {somer
404 110 o-xylene 80 185  alpha-methylnaphthalene
408 110 1,2,3~trichloroprepane 81 187 n/e 87
41 113  n-nonane 82 188 ¢, H,, {somer
42 114 CIOHZZ isomer 83 190 c14H30 {somer
(continued)
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Table A4l (cont'd)

Chromato- Elution
graphic Tewp.
Peak No. (°C)

Compound

Chromato~ Elution
graphic Temp.
Peak No. (°c)

Compound

B4 192
-} 194
86 198
87 199

88-100 200-240

2-butyl a-buryrate (tent)
n-butyl 'g-butyrue, (tent)
diphenyl ether
n-tetradecane

Column Background

a .
Sampling was at FL3 (Fig. 15), see Table 16.
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Table A42. VOLATILE ORGANIC .VAPORS IN AMBIENT AIR IN GEISMAR, LA
AT LOCATION #142

Chromato- Llution Chromato~ Elution
graphic Temp. Compound graphic Temp . Compound
Peak Nn.  (°C) Peak No.  (°C)
1 41 C02 23C 102 C9H20 isomer
1A 43  propane (tent.) 23D 103 n-hexanal (tent.)
18 44  butene isomer 23E 104 C9H20 isomer
1c 44  n-butane 23F 105 CGHIG isomer
2 48 isopentane 24 105 09H20 isomer
2A 49 CSHIO isomer (tent.) 244 106 CQH18 isomer
2B 49 n-pentane 243 108 C9H18 isomer
2C 51 acetaldehyde 25 109 ethylbenzene
3 52 dichloromethane 25A 110 C9H20 isomer
3A 53 propanal 26 110  p-xylene
38 53 propenal 27 112 C,H20 isomrer
4 54 dimethyl ether + diethyl ether 27A 113 C9H20 isomer
4A 54 acetone 28 115 o-xylene + styrene or cyclo-
5 55  2-methylpentane octatetraene
6 57 3-methylpentane 28A 116 C9H18 isomer
7 59  hexafluorobenzene (e¥) 29 117 np-nonane
8 60 n-hexane 29A 119 c9“18 isomer
9 61 chloroform 30 121 CIOHZO isomer
10 63 perfluorotoluene (ef) 31 124  propylcyclohexane
10A 64 methylcyclopentane 31A 127 n-propylbenzene
10B 65 n-butanal (tent.) 32 128 ethyltoluene isomer
10C 66 1,1,1-trichloroethane 33 130 C:wH22 isomer
10D 67 1,2-dichloroethane 33A 132 C3-alky1 benzene isomer
11 69  benzene + carbon tetrachloride 34 132 ClOHZO isomer
11A 70 cyclohexane 34A 134 clOHZO isomer + benzaldehyde
12 71 2-methylhexane 35 135 CJ-alkyl benzene isomer
12A 71 2,3-dimethylpentane 36 136 n-decane
13 73 3-methylhexane 36A 139 Ca-nlkyl benzene isomer
14 75 C7H14 isomer 37 140 1,2,3-trimethylbenzene
14A 76 methyl ethyl ketone 37A 141 phenol (tent.)
15 77  n-heptane 38 142 c11H21¢ isomer
15A 78 trichloroethylene (tent.) 39 143 Cl‘-nlkyl cyclohexane isomer
16 80 n-pentanal 40 144 CllHZIo + C4-alky1 benzene
17 82 methylcyclohexane isomers
18 84 C8H18 isomer 40A 145 Cl.-alkyl benzene isomer
184 86 C8H16 1somer 41 146 Cl‘-nlkyl benzene isomer
188 87 C8H16 1somer 41A 147 C11H24 isomer
19 89 toluene 42 148 Ca-alkyl benzene isomer
20 90 CG“I& isomer 43 149 Cnﬁu isomer
21 92 CBHIB isomer 43A 150 C"-Alkyl benzene isomer
22 93 dimethylcyclohexane isomer 44 151  acetophenone
22A 94 CBHIB isomer 44A 152 C11H22 isomer
22B 95 CBH16 isower 45 153 n-nonanal
23 97 n-octane 1 46 153  n-undecane
23A 99 CqHo isomer 47 157 C,-alkyl benzene isomer
238 L34 tetrachloroethylene 47A 158 cresol isomer
(continued)
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Chromato- i£lution

Table A42 (cont'd)

e

Chromato- Elution

praphic Temp. Compound graphic Temp. Compuund
Pueak . (°C) Peak No. (°C)
48 160 Cs-alkyl benzene + C11H22 '
isomers
48A 161 Cs—alkyl benzene isomer
488 162 CA—alkyl benzene isomer
49 163 Cz—alkyl phenol isomer
50 164 C12H26 isomer (tent.)
51 165 Cz-alkyl phenol isomer (tent.)
51A 167 naphthalene
51B 168 C12H24 isomer
52 169 n-decanal
53 170 n-dodecane
54 172 C13H28 isomer
544 175 C13H26 isomer
54B 176 C6-alky1 cyclohexane or chHZA
isomer
55 178 clJHZB isomer (tent.)
56 179 C13H26 isomer
57 181 C13H28 isomer
574 184 C13H26 isomer
58 185 n-tridecane
58A 185 methylnaphthalene isomer °
59 187 C13H26 isomer (tent.)
61 192 C7—alky1 cyclohexane isomer
62 193 isobutyl isobutanoate
63 195 butyl butanoate
64 196 ClAHJO isomer
64A 197 CIAHZB isomer
65 198 n-tetradecane
66 200 Cz-alkyl naphthalene isomer
66A 201 Cz-alkyl naphthalene isomer
668 203 C15H30 isomer
67 205 C“H28 isomer
68 207 clSHJZ isomer
70 212 n-pentadecane "
72 219 C15H30 isomer
73 221 diethyl phthalate (BKG)
74 223  2,2,4-trimethyl penta-1,3-diol
di-isobutyrate (BKG)
75 224  n-hexadecane
76 230 C17H36 isomer
77 232 C16H32 isomer
78 235 alkyl ketone isomer (tent.)
79 236 n-heptadecane
80 238 saturated hydrocarbon isomer
83 240  unknown
45ee Table 17 for sampling protocol.
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Table A43. VOLATILE ORGANICS IN AMBIEI;T AIR FROM GEISMAR, LA
AT LOCATION #14

Chromato- Elutfon

Chromato- Elution

graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (*c)

1 41 o, 26 104 C9H20 isomer (tent.)

1A 44  propane (tent.) 27 105 C9H20 isomer

1B 45 l-butene 28 106  ethylcyclohexane

1C 46  n-butane 28A 106 C9H20 isomer

1D 49  chloroethane 28B 107 C9H18 isomer

2 50 isopentane 28C 107 C7H160 alcohol isomer (tent.)
2A 52 CiHy, isomer 29 108 chlorobenzene

3 52 n-pentane 29A 109 CyH, g 1somer

3A 53 furan 30 110  ethylbenzene

3B 54 dichloroethylene isomer + 30A 111 C9H20 isomer

CSH10 isomer + dimethyl ether 31 112 p-xylene

4 55 acetaldehyde 32 113 C9H20 isomer

4A 56 dichloromethane 33 114  phenylacetylene + C9H18 isomer
4B 58 propanal 33a 115 2-heptanone

4C 58 propenal (tent.) 34 116 o-xylene + styrene

4D 59 dichloroethylene + C5H10 34A 117 C9H18 isomer

isomers 35 118  n-nonane

5 59 2-methylpentane 36 120 Cgl'l18 isomer

5A 60 1,1-dichloroethane 36A 122 isopropylbenzene

6 61 acetone + J-methylpentane 37 122 cyclohexanone or methylcyclo-
7 62 hexafluorobenzene (e¥) pentanone isomer

1A 63  n-hexane 37A 124 C9H18 isomer

8 65 chloroform 38 125 C10H22 isomer

9 67 perfluorotoluene (e¥) 38A 128 n-propylbenzene

10 68 1,2-dichloroethane 39 129  ethyltoluene isomer

10A 69 1,1,1-trichloroethane (tent.) 40 130 C11H24 isomer

11 72  benzene + carbon tetrachloride 40A 131 1,3,5-trimethylbenzene

11A 73  cyclohexane 41 132 le-l22 isomer

12 74  2-methylhexane 41A 132 o-ethyltoluene

124 74  2,3-dimethylpentane 41B 134 C]_OH22 isomer

13 75 3-methylhexane 41C 134 benzaldehyde + clOHZO isomer
14 78 dimethylcyclopentane 42 135 1,2,4~trimethylbenzene

15 80 n-heptane 43 137 n-decane

16 84 methylcyclohexane 43A 138  phenol

17 86  CgH, g isomer 433 139 dichlorobenzene isomer (tent.)
18 90 CBHIB isomer 43C 140 C,~alkyl benzene isomer

19 91 1,1,2-trichloroethane 44 140 1,2,3-trimethylbenzene

20 92  toluene 44A 141 C11H24 isomer

21 93 CgHyg isomer 44 142  indan (tent.)

22 94 CBM18 isomer 45 143 Ca-nlkyl cyclohexane isomer
22A 95 Ca“m isomer 45A 143  dichlorobenzene isomer (tent.)
228 96  3-hexanone 46 144 c11|.|24 {somer

23 98  2-hexanone 46A 144 Ck-llkyl benzene isomer

24 99  n-octane 47 145  C,-alkyl benzene isomer

24A 100 CgH, isomer 47A 146 C),H,, isomer
25 101 tetrachloroethylene

(continued)
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Table A43 (cont'd)

Chiromato- klution Chromato~ Elution T
wraphic Temp. Compound graphic Temp. Compound
Peak No. (°C) Peak No. c)
48 147 cllH”k + Cg-alkyl benzene 72 204 Ca—alkyl cvclohexane isomer
isomers 73 206 CisH3a isomer
49 148 Cll“Za isomer 74 209 C15H30 isomer
49A 149 C&-alkyl benzene isomer 75 211  n-pentadecane
- 2
50 150 acetophenone + Ca alkyl 76 213 c15H30 isomer
benzene isomer 78 218 Cg—alkyl cyclohexane fsomer
S0A * 151 C) H,, isomer 79 220  diethyl phthalate (BKG)
508 152 C11H22 isomer 79A 221 C16H32 isomer
51 153  n-undecane 81 223  n-hexadecane
S1A 154 Cs-alkyl benzene isomer 82 226 C16H32 isomer
52 156 Ca-alkyl benzene isomer 83 230 C17H36 isomer
52A 157 cresol isomer 84 231 Clo-alkyl cyclohexane isomer
528 158 c12H26 isomer 86 235 n-heptadecane
52¢C 159 Cs—alkyl benzene isomer 87 237 CIBHJB isomer
53 159 Cs-alkyl cyclohexane isomer Cll-alkyl cyclohexane isorer
4 2 - - -
54 162 C2 alkyl phenol + C5 alkyl 88 240 C18H38 isomer
benzene isomer 89 240 C18H38 isomer
544 162 ¢, H, isomer 90 240  alkyl phthalate (?)
55 164 c12H26 isomer 91 240 C19H40 isomer
56 166 naphthalene 91A 240  alkyl phthalate (?)
56A 167 C12H24 isomer
56B 167 Cle22 isomer
56C 168 C12H2é + Cs—alkyl benzene
isomers
57 169 n-dodecane
58 171 C12H24 isomer
59 173 ClJHZB isomer (tent.)
59A 174 C13H26 isomer
60 175 Cb-alkyl cyclohexane isomer
60A 179 C13H26 isomer
61 180 C14H30 isomer
61A 183 C13H26 isomer
62 184 n-tridecane
624 185 methylnaphthalene isomer
63 186 C13H18 isomer
63A 187 clAHZB isomer
65 189 C10H18 isomer (tent.)
66 191 C7-alky1 cyclohexane isomer
67 192 isobutyl isobutyrate
68 194  butyl butanoate
69 195 C“H30 isomer
69A 196 CIAHZB isomer
69B 196 biphenyl ether
70 197 n-tetradecane
70A 198 CleZB isomer
71A 203 ClSHJO isomer

85ee Table 17 for sampling protocol.
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Table A44., VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM GEISMAR, LA
AT LOCATION #15%

Chromato- Eluricn Chromato- Elution

graphic Temp. Compound graphic Temp. Compound

Peakh No. (°C) Peak No. (°C)
1 40 Cco, 28 111 phenylacetylene
3 44 1-;utene + n-butare 28A 113 C9H18 isomer
4 48 isopentane 29 115 C9H2o isomer + o-xylene
4A 48 CSHIO isomer 30 117 n-nonane
5 49 n-pentane 31 119 C9H18 isomer
5A 50 furan 32 121 isopropylbenzene
5B 51 acetaldehyvde 32A 122 C:ml-l22 isomer
6 51 dichloromethane 33 124 cauuo alcohol (tent,)
64 51 diethyl ether 33A 126  n-propylbenzene
68 52 dimethyl ether + carbon i3 127 CIOHZO isomer

disulfide 34 128 ethyltoluene isomer
7 53  acetone 35 130 ('1111'124 1somer
8 56 Z-n?ethylpentene 35A 131 C10H22 isomer
8A 57 isopropanol 36 132 benzaldehyde
9 58 CAHBO isomer + 3-methvlpentane 37 134 1,2.4—trimethylbenze3e
9A 58 ter-butanol 374 135 ClOHZO isomer -
10 59 hexafluorobenzene (ef¥) 38 136 n-decane
104 60 n-hexane 38A 137 dichlorobenzene isomer
11 61 chloroform 39 139 1,2,3-trimethylbenzene
12 64 perfluorotoluene (e¥®) 40 142  o-dichlorobenzene
13 65 1,2~dichloroethane 41 143 C11H214 isomer
14 69 benzene 41A 144 Ca'alkyl benzene isomer
14A 69 carbon tetrachloride 418 145 C11H22 isomer
148 70  cyclohexane 42 145 Cb-alkyl benzene isomer
15 71 C7H16 1somer 43 147 c11H24 isomer
16 73  3-methylhexane 43A 149 C‘.-alkyl benzene isomer
17 75 C7}l“ 1somer 44 150 acetophenone
178 76 trichloroethylene 44A 152 CuH22 isomer
18 77  n-heptane 45 153 np-nonanal
19 81 methylcyclohexane 46 154 n-undecane
194 83 CB“IB isomer 46A 155 cresol isomer
198 86 CgH, . isomer (ter:t.) 47 156  C,,H,, isomer
20 88 1,1,2-trichloroethane 47A 156 Cb—llkyl benzene isomer
21 39  toluene 478 157 C12H26 isomer
21A 92 CBHIB isomer 48 159 Cs-nlkyl benzene + Cs-alkyl
21B 9 C8H16 isomer cyclohexane isemers
21¢C 94 CBHIB isomer 48A 161 Cz-ilkyl phenol isemer
22 96 2-methyl-3-pentanol (tent.) 49 162 c12“2h isomer
22A 96 c8H16 isomer 50 163 c11“22 isomer
23 97 n-octane 50A 164 Cs—alkyl benzene + Cz-nlkyl
24 98 tetrachloroethylene phenol isomers
25 105 dimethyl-3-pentanol isomer 508 166 Cz-alkyl phenel isemer
25A 106 chlorobenzene 51 167 naphthalene
258 108 CgH,  isomer S51A 162 chHZb isomer
26 109  ethylbenzene 52 169  n-decanal
27 110 p-xylene 53 170  n-dodecane
(continued)
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Table A44 (cont'd)

Chromato- Elution Chromiato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. {°C)

53A 171 C12H24 isomer

53B 172 C12H24 isomer

54 173 C13H28 isomer

55 175 Ce-alkyl cyclohexane isomer

554 177 alkyl alcohol isomer

56 178 C13H28 isomer

57 181 614H30 isomer

57A 183 B-methylnaphthalene

58 184 n-tridecane

58A 185 C13H26 isomer

58B 186 a-methylnaphthalene

60 190 CIAHBO isomer (tent.)

61 193 isobutyl isobutyrate

.

62 194 butyl butyrate

63 195 C14H30 isomér

63A 197 CMH28 isomer

64 198 biphenyl ether

64A 199 n-tetradecane

65 200 CIAHZB isomer

65A 201 Cz—alkyl naphthalene isomer

66 203 015H30 isomer

67 205 Cs-alkyl cyclohexane isomer

68 207 C15H32 isomer

69 209 C15H30 isomer

70 211  p-pentadecane

70A 211 C15H2LO isomer

70B 212 CISHBO isomer

72 217 2,5-diisobutylthiophene

{tent.)

73 219 C9—alky1 cyclohexane isomer

74 220 diethyl phthalate (BKG)

74A 222 C16H32 isomer

76 224  p~-hexadecane

76A 226 CIGHJ2 isomer

77 230 C17H36 isomer

78 232 C16H32 isomer

79 234 alkyl ketone isomer (tent.)

80 236 n-heptadecane

80A 236 C17H3A isomer

81 237 C18H38 isomer

82 240 CIBH38 isomer

83 240 CIBHBB isomer

83A 240 alkyl phthalate isomer (BKG)

84 240 C19H60 isomer (tent.)

86 240 alkyl phthalate isomer (BKG)

8See Table 17 for sampling protocol.
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Table A45. VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM GEISMAR, LA
AT LOCATION #16*
Chromato- Elution Chromato- Elution
graphic Temp. Compound graphic Temp. Compound
Peak No. (°c) Peak No. (*c)
1 41 CO2 24A 121 CJ.OHZZ isomer (tent)
1A 44 butene 24B 122 CQHIB isomer
1B 45 l-buten-3-yne 24C 127 CB-llkyl benzene isomer
2 46 1,3-butadiyne 25 129 CmH22 isemer
3 49 dimechvl ether 254 133 C3—alky1 benzene isomer
5A 51 dichloromethane 258 134 benzaldehyde
5B 52 prepenylacetylene or C5H6 26 135 ClOHZZ isomer
isomer 137 CIOHZO isemer
5C 53 prepanal + propenal 27 140 saturated hydrocarbon
5D 54 acetone 28 143 indene or methylphenyl-
6 55 2-methylpentane acetylene
7 56 vinyl acetate 29 145 phenol + CIIHZIA isomer
7A 57 3~methylpentane (tent) 150 acetephenene
8 58 hexafluorobenzene (e3) 30 152 n-undecane
8A 59 n~hexane 157 cresol isomer
9 60 chloroform 159 cresol isomer
10 63 perfluorotoluene (e%) 31 161 Cz-alkyl phenol isomer +
10A 63 methylcyclopentane unsaturated hydrocarbon
11 65 1,1,1-trichloroethane 32 166 naphthalene
11A 66 1,2-dichloroethane 33 168 n~dodecane
12 67 benzene 34 171 unsaturated hydrocarbon
12a 68 carbon tetrachloride 36 183 n-tridecane
128 70 C7H1‘ isomer 183 S-methylnaphthalene
12c 71 C7H16 isomer 185 u-methylnaphthalene (tent)
13 74 1,2-dichloropropane 37 186 C6H140 alcohol (tent)
14 76 n-heptane 40 197 n-tetradecane
14A 78 CBHIB isomer (tent) 41 204 biphenylene
148 79 2-pentanone (tent) 205 sat. hydrocarbon (tent)
14C 80 propionic acid (tent) 42 210 n-pentadecane
15 81 methylcyclohexane 45A 223 n-hexadecane
154 83 Caliy isomer (tent) 46 223 C15H300 isemer (tent)
16 88 toluene 47 235 n-heptadecane
16A 90 CBHII isomer 48 240 n-octadecane
168 91 C‘leo isomer
16C 92 CBH16 isomer
16D 94 c‘leo isomer
17 9% n-ectane
18 98 tetrachloroethylene
19 105 chlerebenzene
194 108 ethylbenzene
20 109 xylene isemer
21 110 phenylacetylene
22 114  styrene or CEH‘ isemer
22A 115 o-xylene
23 117 n-nonane
24 120 C10H22 isomer (tent)

aSee Table-17 for sampling protocol.
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Table A46.

VOLATILE ORGANIC VAPORS IN AMBIENT AIR FROM GELSMAR, La?

Chromato- Elution Chromato- Elution -
graphic Temp. Compound graphic Temp . Compound
Peak No. (°C) Peak No. °c)
1 41 CO2 21A 126 C9H18 isomer (tent)
2 42  propane 22 128 n-propylbenzene
2A 44 butene + n-butane 23 129  ethyltoluene
2B 48 isopentane (tent) 24 130 1,3,5-trimethylbenzene +
2C 49  n-pentane CnH24 isomer
2D 50 acetaldehyde 25 132 benzaldehyde
3A 52 dichloromethane 25A 132 o-ethyltoluene
3B 54 propanal 26 133 1,2,4-trimethylbenzene
3C 55 propenal 27 135 n-decane
3D 56 2-methylpentane 28 136 m or p-dichlorobenzene
3E 58 dimethyl ether 28A 137 phenol
3F 59 acetone 29 138 1,2,3-trimethylbenzene
4 60 3-methylpentane (tent) 30 140 o-dichlorobenzene
5 62 hexafluorobenzene (e¥) 31 142 cll“Zb isomer
SA 63  n-hexane 31a 143 CA-alkyl benzene -
5B 64 CAHIOO isomer (tent) 31B 144 Cb-alkyl benzene -
6 64 chloroform 32 146 unsat. hydrocarbon (tent)
7 67 perfluorotoluene (e%) 33 148 acetophenone
7A 70 C7H16 isomer (tent) 34 149 nitrobenzene
7B 71 1,2-dichloroethane (tent) 35 152 n-undecane
8 71  benzene 36 154 Cb—alkyl benzene + C11H22
8A 72 carbon tetrachloride isomers
8B 72  eyclohexane (tent) 36A 155 C12H26 isomer
9 73 2-methylhexane 368 156 cresol (tent)
9A 75 3-methylhexane 37 158 Cs-alkyl benzene isomer
10 76 1,2-dichloropropane 38 161 Cs-alkyl benzene isomer
11 79 np-heptane 39 163 Cz-alkyl phenol + hydrocarbon
11A 84 methylcyclohexane isomers
118 85 CBHIB isomer 40 166 naphthalene
11¢C 89 CBHIB 1somer 41 167 n-dodecane
11D 90 aldehyde (tent) 42 170 Cl3“28 isomer (tent)
12 91 toluene 424 1 c12“2b isomer
13 94 CBHla isomer 43 177 benzothiazole (tent)
13A 95 CgHg isomer 44 178 C13H28 isomer
138 96 C8H16 isomer (tent) LYY 181 C13“26 isomer
14 99 n-octane 45 182  n-tridecane
l4a 104 b6H12° ketone + C9H20 isomers 454 183  B-methylnaphthalene
15 106 chlorobenzene 46 185 oa-methylnaphthalene + C13H26
154 109 ethylbenzene isomer
16 111 xylene isomer 47A 190 c14H30 isomer
17 112 09H20 igomer (tent) 50 193 CIAHSO isomer
18 115 o-xylene 50A 195  C,, H,q isomer
18A 116  CgH,g 1somer 51 196 n-tetradecane
19 117 n-nonane 52 198 Cz-alkyl naphthalene isomer
20 121 CloH22 isomer (tent) 52A 200 dimethylnaphthalene isomer
21 124 c10H22 isomer 53 201 dinitrobenzene isomer
(continued)
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Table A46 (cont'd)

Chromitos Elotion Chromato~ Elution -
graphic Temp. Compound graphic Temp. Compound
Peuk No. (°C) Peak No. ("C)

54 203 CB-alkyl cyclohexane or CIAHZS 62 221  n-hexadecane

isomer 62A 223  diphenylamine (tent)

55 204 clSHJZ isomer 63 227 C17H3‘ isomer

56 205 CISHJO isomer 64 230 Cl‘l'l_.’2 isomer

57 208 n-pentadecane (] 232 € ,H,, isomer (tent)

57A 210 CJ—alkyl naphthalene isomer [13 233 n-heptadecane

58 212 2,4-dinitrotoluene 67 234 C19H140 isomer

58a 214 C16H3h isomer (tent) 68 239 C“H36 isomer

59 216 ClSHJO isomer 69 240 n-octadecane

59A 217 C16H3b isomer 70 240 sat. hydrocarbon

60 218 diethyl phthalate (BKG)
a

Sample taken downwind of Rubicon Chemicals, Inc.
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