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ABSTRACT

Samples of mother's milk were collected from Bayomnne, NJ; Jersey City,

. NJ; Pittsburgh, PA; Baton Rouge, LA; and Charleston, WV, and analyzed for
volatile (purgeables) and semivolatile (extractable) organics using glass
capillary gas chromatography/mass spectrometry/computer. In the volatile
fraction, 26 halogenated hydrocarbons, 17 aldehydes, 20 ketones, 1l alecohols,
2 acids, 3 ethers, 1 epoxide, 14 furans, 26 other oxygenated compounds, &
sulfur-containing compounds, 7 nitrogen-containing compounds, 13 alkapes, 12
alkenes, 7 alkymes, 11 cyclic hydrocarbons, and 15 aromatics were found,
including major peaks for hexanal, limonene, dichlorobenzene, and some
esters. The levels of dichlorobenzene appeared to be significantly higher
in the samples from Jersey City and Bayonne than in samples from other

sites. Jersey City samples also appeared to have significantly higher
levels of tetrachloroethylene. Charleston and Jersey City samples appeared
to have significantly higher levels of chloroform; however, chloroform was
observed in the blanks at about 20% of that in the sampies. Due to the
small sample size and lack of control over the solicitation of sample donors,
the data cannot be used to extrapolate to the general population,

Fewer semivolatile compounds of interest were found. Polychlorinated
naphthalenes, polybrominated bipheayls, chlorinated phenols, and other
compounds were specifically sought and not detected (limit of detection
about 20-100 ng/mL milk). Polychlorinated biphenyls (PCBs) and DDE were
found.

3ii



Abstract.
Figures .

Tables. . .

List of Ab

" 4 =& ¥ 4 %3 4 & & B2 3 5 & W ® & & % = ® ¥ ¥ & s« B &2 % » n
L L T e T T T T T ]

L I R I e e T R L e N N L D T D e R R TR T T

breviations and Symbols . . . . . . . . . . . ¢ . 4 4 .

Acknowledgments . . . . & ¢ ¢ ¢ 4 4 4 4 4 e s e e e s e e e e e s

~ N W N

*

References
Appendices

Introduction. . . . . & 4 4 b e e e e e e e e e e e e e e

Summary and Comclusions . . . . . « + 4+ 4 . 4 4 e 44 e s
Recommendations . . . . . . . ¢« ¢ . 4 ¢ ¢ 4 4 4w 0w .
Selection of Sampling Sites . . . . . . . . . .« . . . .
Sample Collection . . . . . . . . « ¢ v v v v v v 0 0
Sample Apalysis Methods . . . . . . . « . + & v ¢« 4 . 4 .

Re 3“1 ts LR I R N R T T T R R D T T R T R R T R T B R R

L N T T R T I T T T Y T T S R D T D R S T R T T TR B

Data Collection Iastruments . . . . . . « « ¢« « « + + « &
Sampling and Analysis of Volatile Organics in Milk. . . .

Analysis of Semivolatile Organics Compounds in Milk . . . .

Volatile Compounds Identified in Selected Purges of
Mother's Milk., . . . . . v & 4 ¢ o v ¢ 4w o 4 o ¢ o &

Semivolatile Compounds Identified in Selected Extracts of
Mother's Milk., . . . . . . v ¢« ¢« & v v v v v v e .

Preceding 'page biank

iii

vii
ix

15
16
18
32
36
45

61

68
104
112
119

144



Number

B-1 Diagram of headspace purge and trap system
D~1 Total ion current chromatogram from GC/MS analysis

in sample no
b=2 Total ien current

in sample mo.

D-3 Total ion current

in sample no.

D4 Total ion currenmt

in sample no.

D-5 Total ion current

in sample no.

D=6 Totzl ion current

in sample no.

D~7 Total ion current

in sample mo.

D-8 Total ion current
in gample no
E-1 Total ion current

in sample 1032 (Bayonne, NJ)

E~2 Total ion current

in sample 2121 (Pittsburgh, PA)

E~3 Total ion current

in sample 3095 (Baton Rouge, LA)

E-4 Total ion current

in sample 4093 (Charleston, WV)

FIGURES

. 1081 (Bayonne, NJ) .
chromatogram from GC/MS
1040 (Bayonne, NJ)
chromatogram from GC/MS
1107 (Jersey City, NJ)
chromatogram from GC/MS
1115 (Jersey City, NJ)
chromatogram from GC/MS

chromatogram from GC/MS
chromatogram from GC/MS
3053 (Baton Rouge, LA)
chromatogram from GC/MS
. 3111 (Baton Rouge, LA)
chromatogram frow GC/MS
chromatogram from GC/MS

chromatogram from GC/MS

chromatogram from GC/MS

vi

oooooooooooooo

aspalysis

...............

oooooooooooo

2048 (Pittsburgh, PA). . . . . . . . . . . ...

2071 (Pittsburgh, PA}. « + v « « v ¢ « v« v\ .

oooooooooooo
oooooooooooo
ooooooooooooooooo
oooooooooooooooo
ooooooooooooooo

oooooooooooooooo

oooooooooooo



TABLES

Number

10

11

12

13

14

15
16

Comparison Between Human and Cow's Milk. . . . . . . . . . . . ..

Levels of Qrganic Compounds Found in Human Milk in the United
States. . . . . . L 4L h e e e e e e e e e e e e e e

Ranking of Pesticides and PCBs by Reported Concentrations in

Human Milk. . . . . . . . . . . .. e b e e e e e e e e e
Levels of Organic Compounds Found in Human Milk Outside the
United States . . . . . . ¢ v v v 4t e e e e e e e e e

Summary of PCN Concentrations Found Near Manufacturing and Use
Sites . . L . L . . h e e e e e e e e s e e e e e e e e .
Prevalent Halogenated Compounds in Ambient Air and Water of
Rahway/Woodbridge, Boundbrook and Passaic, NJ . . . . . . -
Estimated Daily Intake of Selected Velatile Compounds and Expected
Concentrations in Blood in Northern New Jersey. . . . . . . .
Total Daily Intake of Target Compounds, Pesticides, PCBs, BaP and
Metals and Concentrations in Blood in Northern New Jersey . .
Potential Emissions from Chemical Industry in Batom Rouge, Li. . .
Prevalent Halogenated Compounds Occurring in Ambient Air and Water
of Baton Rouge, Geismar and Plaquemine, LA. . . . . . . . .
Potential Emissions from Chemical Industry in Plaquemine, Geismar,
and St. Gabriel, T&A . . . . . . . . L. e e e e e e e e s
Method Validation Recovery of Selected Volatile Standards
from Milk . . . . . . . . . o o o oL e e e e e e e
Method Validation Recovery of Semivolatile Compounds Spiked into
Raw Cow's Milk. . . . . « o v & 4 v v v v o @ s e e e e e e
Operating Conditions for GC/MS Analysis of Purgeables. . . . . . .
Operating Conditions for the GC/MS Analysis of Semivolatiles . . .
Summary of Qualitative Ydentifications of Volatile Compounds
in Mother's Milk. . . . . . . . .. e e s e e e e e e e e

vii

10

19

22

23
27

29

30

38

39
42

43

46



TABLES COKT'D.

Number Page
17 Volatiles Quantitated in Mother's Milk Samples (ng/ml) . . . . . . 52
18 Summary Statistiecs for Volatile Compounds by Site. . . . . . . . . 55
19 Significance of the Differences in the Geometric Means by Site . . 56
20 Spearman Correlation Coefficients for Volatile Organics Found

in Mother’s Milk. . . . . . . « « « v v o oo 0 e e e 57

21 Quality Control Results for Volatiles in Milk., . . . . . . . . . . 58
22 DDE and Tetrachlorobiphenyl Levels in Selected Mother's Milk

Samples . . . . . . . . - . . .« .. e e e e e e e e e e 60
B-1 Instrumental Operating Comditioms. . . . . . . e e e e e e e 108
D-1 Volatile Compounds Identified in Purge of Sample Fo. 1081

(Bavonne, NI) . . . & v v v e e e e e e e e e e e e e e e 120
D-2 Volatile Compounds Identified in Purge of Sample No. 1040

(Bavonne, NJ) . . . . . .« . . . v i oo o e e e e e e 123
D-3 Volatile Compounds Ideptified in Purge of Sample No. 1107

(Jersey City, BI) . . . . . . . . . ... e e e e e e e e 126
D-4 Volatile Compounds Identified in Purge of Sample No. 1115

(Jersey City, NJ) . . . . . . . . . . . .. Ve e e e e e 130
D-5 Volatile Compounds Identified in Purge of Sample No. 2048

(Pittsburgh, PAY. . . . . . . . & & v v e e e e e e e 133
D-6 Volatile Compounds Identified in Purge of Sample No. 2071

(Pittsburgh, PA). . . . . . . . . . . e e e e e e e e e 136
D-7 Volatile Compounds Identified in Purge of Sample No. 3053

(Baton Rouge, LA) . . . « « . &« v i v vt e e e e e e e 139
D-8 Volatile Compounds Identified in Purge of Sample No. 3111

(Baton Rouge, LAY . . . + « « © « v vt 4 e e e e e e . 142
E-1 Semivolatile Compounds Identified in Extract of Sample 1032

(Bavonne, KJ) . . . . « . « « « v =« 4 4 4 . . C e e e e e 145
E-2 Semivolatile Compounds Identified in Extract of Sample 3095

(Baton Rouge, LA) . . . . . . . . « « . v v o v v v v s 147
E-3 Semivolatile Compounds Identified in Extract of Sample 3095

(Baton Rouge, LA) . . . . . . . . . . . . ... C e e e e . 149
E-4 Semivolatile Compounds Identified in Extract of Sample 4093

(Charleston, WW). . . . . . . . . . . . . .. e e e e e e e 151



ABBREVIATIONS

DDT
dpm
ECD
GC
MS
NICIMS
OoMB
PBBs
PCRs
PCF
PCN
PLY

SQ

oy

——

LIST OF ABBREVIATIONS AND SYMBOLS

1,1-Bis(p-chlorophenyl}-2,2-trichloroethane
Disintegrations per minuts

Electon capture detection

Gas chromatography

Mass spectrometry (electron impact iomization)
Negative ion chemical ionization mass spectrometry
Office of Management and Budget
Polybrominated biphenyls

Polychlorinated biphenyls

Participant Consent Form

Polychlorinated Naphthalene

Participant Listing Form

Study Questionnaire

ix



ACKNOWLEDGMENTS

The authors thank the Project Officer, Dr. Joseph Breen, for his guidance
and advice. Sandra P. Parks, David L. Newton, and Larry C. Michael are
acknowledged for their assistance in the laboratory. Nora P. Castillo and
Kent W. Thomas are thanked for their assistance with mass spectral interpreta-
tion. Pamela A. Gentry, Fred A. McKioney, Stephen P. Burke, and Barbara L.
Bickford are thanked for sample analysis using mass spectrometry.

Personnel who assisted in the milk cellection are greatly appreciated:
Elizabeth Bartholomew, Bayonne Hospital, Bayonne, NJ; Jules Rivkind and
Trudy Strunk, Medical Center Hospital, Jersey City, NJ; Ian Holtzman, Magee-
Women's Hospital, Pittsburgh, PA; Lewis Trachtman, Louisiana Health Department,
New Orleans, LA; Maxine Parker, Baton Rouge Area Regional Nursing Consultant,
Baton Rouge, LA; Clementine Martine, Public Health Nursing Supervisor of the
East Baton Rouge Parish Health Unit, Baton Rouge, LA; and N. N. Sehgal,
Charleston Area Medical Center (Memorial Division), Charleston, WV,

Finally we would like te thank the 42 women who so kindly donated the
samples.



SECTION 1
INTRODUCTION

_BACKGROUND

It is becoming increasingly important to correlate ambient environmental
pollutant levels with human body burden. Establishment of this corraslation
("exposure assessment™) may provide a link between pollution and health
effects. This correlation is of interest for both scientific research and
regulatory risk assessment.

Heasurement of pollutant body burden levels generally requires invasive
techniques (exceptions are breath and urine sampling) which are undesirable
from the subjects' viewpoint. BSome invasive techniques are generally regarded
as acceptable (e.g., blood samples), while others are generally considered
unacceptable from living donors (e.g. adipose tissue, internal organs,
etc.). Mother's milk is an attractive medium for several reasons: (1)
sample collection is reasonably straightforward; (2) milk contains a high
amount of fat (about 3.5 percent, as shown in see Table 1), so fat-soluble
pollutants such as DDT and polychlorinated biphenyls (PCBs) are likely to be
fourd in higher concentrations in milk than in blood or urine; (3) large
{50~100 mL) volumes are easily collected for analysis, increasing analytical
reliability and detection limit; and (4) the population of nursing mothers
is large relative to pathology samples such as adipase tissue. In addition,
an assessment of pollutant concentrations in mother's milk may be used to
predict the pollutant intake by the nursing infant.

The major disadvantages of mother’'s milk as a human-sampling medium
relate to the sampling demography: only young-to-middle-aged females are
aursing. Thus, any use of mother's milk in a probability-based sampling
framework extrapolated to the general population would be fraught with
difficulties, such as locating dopors.



Table

1. COMPARISON BETWEEN IUMAN AND COW'S MILK(I)

Parameter

Human Milk Cow's Milk

Water and solid
content

Calories

Protein

Carbohydrate (in
form of lactose)

Fat(s)

Minerais

Vitamins

Same in both; 87 to 87.5 percent is water

Same in both; 20 calories per ounce
1 to 1.5 percent; 60 percent of this 3.5 percent; 15 percent of
is lactalbumin and 40 percent casein this is lactalbumin and
85 percent casein
6.5 to 7.5 percent 4.5 to 5.0 percent

Variable, but both have approximately 3.5 percent.
(Differs qualitatively)

Contains more olein, which is Contains more volatile fatty
is readily adsorbed acids, which are irritat-
ing to the gastric mucosa
Digestion of fat easy Digestion of fat sometimes
difficult
0.15 to 0.25 percent 0.7 to 0.75 percent. Con-

tajns more of all minerals
with the exception of iron
and copper

Iron content is low in both milks, approximately:
1.5 mg/1 0.5 mg/1

Varies with maternal intake

{continued)



Table 1 (cont'd.)

Parameter Human Milk Cow's Milk
Vitamin A Relative large amounts in both milks

Vitamin B Probably adequate in both milks

Vitamin C More is found in human milk

Thiamine Higher content in cow's milk

Riboflavin Higher content in cow's milk

Vitamin D Relatively small amount in both wmilks

Vitamin B Satisfactory level in breath milk

Digestion Cow's milk has a higher buffer content and

can therefore adsorb much wore gastric acid
than breast milk before it reaches the
acidity necessary for digestion. The large
amount of casein on cow's milk make large,
tough curds in the stomach as compared with
the fine, easily broken down curds of breast
milk




The purpose of this study was to measure levels of envirommental pollu-
tants in human milk by gas chromatography/mass spectrometry (GC/MS) and to
evaluate the utility of using this body fluid in specific pollutant studies
for populations in the vicinity of chemical manufacturing plants and/or
industrial user facilities. All routes of exposure, i.e., sir, water,
particulste, clothing and food were of interest. Mother's milk samples were
acquired and analyzed for selected industrial chemicals. The chemicals of
interest included: polychlorinated naphthalenes (PCNs), tetrachloroethylene,
trichloroethane, dichloropropanes, benzene, polybrominated biphenyls (PBBs),
chloripated phenols, toluene, chlorimsted benzenes, and chloroform.

Where possible, any other chemicals found in the extracts were identified
and quantitated. The levels of selected organic compounds in mother's milk
were investigated to assess the possibility of using this medium as an
indicator of body burden for a wide range of organic compounds. For this
feasibility study, no attempts were made to develop a statistically valid
sample; sites were selected as having a high probability of pollutant detec-
tion and subjects were selected on a volunteer basis.

LITERATURE REVIEW

A review of the literature concerning pellutants in motbher's milk was
conducted. A computer search of MEDLARS II and ORBIT--III yielded 108
citations. These citations, plus personal contacts and manual searches
yvielded the data discussed below.

By far, most of the literature on environmental pollutants in mother's
milk deals with chlorinated insecticides (g.g. DDT). PCBs have also been
studied. Only a few references discuss the presence of other compounds in
milk.

Table 2 lists the levels of pollutants found in mother's milk in the
United States. Table 3 summarizes these findings. Table 4 summarizes
pellutants found in mother's milk outside the United States, With the
exception of one teference(27) regarding 1,2-dichloroethane exposure, all of
the compounds found in mother's milk are semivelatile (extractable) halogena-

ted compounds.



Table 2.

LEVELS OF ORGANIC COMPOUNDS FOUND IN HUMAN MILK IN THE UNITED STATES

Sample Mean Range Number of
Compound Matrix (ppb) {ppb) Determinations Locations References
8-BHC Milk 0.5 T-10 57 AR, MS 2
Milk T-28 40 co 3
y=-BHC Milk Fat 83 30-270 53 PA 4
Total BHC Milk 6.5 <0.1-20,2 14t us 5
Milk ?07 nodo-37.0 23 Tx 6
Milk 6.2 3.6-9.0 7 Houston, TX 6
p,p'-bDD Milk 4.7 <«0.1-14 14t us 5
Milk Fat 10.8 n.d.-30 53 PA 4
Milk T-5 40 o 3
o,p'-DDE Milk 1.0 <«0,1-2.8 14t us s
p.p'-DDE Milk 227 10-1720 57 AS, MS 2
Milk 29 5.2-981 14+ us 5
Milk 84.1 13.4-236 28 X 5
Milk 92.4 16.7-138 7 ltouston, TX 6
Milk Fat 1766 790-4350 53 PA 4
Milk 79-386 40 Cco 3
DDE Milk 194 74-314 30* AZ 7
Milk 60 20-90 4 Chicago, IL 8
Milk 30 <10-140 5 Wenatche, WA 8
Milk 30 %% 1% Phoenix, AZ 8
Milk 100 70-120 us 8

(continued)



Table 2 (cont'd.)

Sample Mean Range Number of
Compound Matrix {ppb) (ppb) Determinations Locations References
o,p'-DDT Milk 92 10-840 57 AR, MS 2
Milk 25 <0,1-10.8 14+ us 5
Milk 10 5-36 30* AZ 7
Milk T-13 40 Cco 3
p.p'-0DT Milk 29 7.8-89 14+ us S
Milk 114 9.1383 36+ AZ 7
Milk Fat 513 90-2120 53 PA 4
Milk 7-109 40 co 3
DDT (unspeci- Milk 100 80-130 4 Chicago, 1L 8
fied) Milk 60 <10-220 S Wenatche, WA 8
Milk 60 —h% 1 Phoenix, AZ 8
Milk 70 50-90 bl us 8
Milk 10-110 40 co 3
Milk 130 n.d..770 32 DC 9
Total DDT Equiv. Milk 334 20-2760 57 AR, MS 2
Milk 70.5 40.4-156 14 us
Milk 100 SD=100 14 Long Island, NY 10
Milk 170 SD=130 20 Rochester, NY 10
Milk 180 5D=100 19 Chicago, 1L 10
Milk 220 SD=170 27 Lexington, KY 10
Milk 170 SD=150 34 Nashville, TN 10
Milk 150 5D0=80 6 Memphis, TN 10
Milk 180 Sb=120 18 Los Angeles, CA 11
Milk 447 59-1899 38 M5, AKX 11
Milk 75 15-133 14 Nashville, TN 11
Milk 323 185-721 7 M3, AK 11
Milk 130 n.d.-770 32 Washington, DC 9

{continued)



Table 2 (cont'd.)

Sample Mean Range Number of
Compound Matrix {ppb) (ppt) Determinations Locations References
Dieldrin Milk 0.4 T-50 57 AR, MS 2
Milk 6.2 2.9-14.6 14+ us 5
Milk 3.3 n.d,.21 28 TX 5
Mitk 7.5 1.9-21 7 Houston, TX 5
Milk T-11 40 Co 3
Heptachlox Milk 4 T-30 87 AR, MS 2
Epoxide Milk 1.7 <0.1-4.4 14¢ us 5
Milk Fat 160 40-460 53 PA 4
Milk T-5 40 Co 3
t-Nonachtor Milk 1 T-10 57 AR, MS 2
Oxychlordane Milk 5 T-20 57 AR, MS 2
PCRs Milk T T 57 AR, MS 2
Milk ~]10 <40-100 39 Cco 12
Milk 40-100 40 Cco 3
Nicotine Breast n.d..195 6 CA 13
Fluid
NOTES: BNC = benzenchexachloride fhexachlorocyclohexane)
bDD = 2,2-bis(chlorophenyl}-1,1-dichloroethane
DDE = 1,1-dichloro-2,2-bis{chlorophenyl)ethylene
DDT = 1,1,1-trichloro-2,2-bis(chlorophenyl)ethane

Total DDT equiv. = sum of all DDT-telated peaks calculated as if all were DDT

PCBs = polychlorinated biphenyls. Quantitation generally based on comparison to an Aroclor
mixture

T = trace

n.d. = not detected

SD = standard deviation

+ = 5 women. Separate determinations make total of 14 samples.

* = 6 women., Separate samples makes total of 30 samples.

** = unspecified pool of donors in Denver and other US areas, no range given.

Missing values indicate no data in original article



Table 2 (cont'd.)

NOTES (cont'd.): Mean values were taken from original citation where available; otherwise
arithmetic mean was calculated, counting "ND" values as zero and “T™ values
as 0.5 times the lowest reported value.



Table 3. RANKING OF PESTICIDES AND PCBs BY REPORTED
CONCENTRATIONS IN HUMAN MILK?

Heighteq Mean b Number of
Compound Concentration {ppb) Samples
DDE® 99 103
poT® 94 100
PCBs® <10 96
Oxychlordane 5 57
Dieldrin 4 92
poD© 4 54
Heptachlor epoxide 4 71
BHC® 3 106
t-Nonachlor 1 57

8hoie milk only.

bMean value calculated from a weighted mean of values in Table 2.
Where either the mean or number of samples analyzed wers unavailable,
the data were excluded from calculation.

®All isomers summed.
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Table 4,

LEVELS OF ORGANIC COMPOUNDS FOUND IN IMAN MILK OUTSIDE TIE UNITED STATES

Seaple Mean Range umber of Fusber of
Cospround Matrix {pph) {rrd) Determinntions Positlves Location Dats Peference
WG Mk 0.58 Q.1-1.9 50 17 Norway 1975 i L]
B-BC Milk 41.69 t.2-17.8 50 Ll Horway 19715 L]
Hilk 0 RO-900 9% &4 Giermany 1M 15
Hilk 200 #0-910 12 19 Yiennn 1973 %
Milk 260 10- 850 9 H Rursl Austria 1973 1%
Hi)k 4 1-18 50 472 Lelden (Meth.) 1969 17
Mik 2 ND-21 100 91 Canads 1978 13
¥-MIC MR 10.91 1.0-35.8 S0 17 Norway 1975 1]
Mk - K 6 1] Germany 1971 [} ]
Hilk Fet 40 6-114 12 19 ¥ienna 1973 18
Hitk Fat 63 40-100 9 ? Rural Austria 1973 16
11X 10.1 » Israel 1975 1)
Milk L3 <2-3% 147 Canada 1967-8 19
4-8C Mitk .14 0.3-3.2 50 M Norwsy 197% 14
Tetad MK M1k 9.4 1.7-45.8 80 50 NoTway 1975 14
Rilk 13 7-33 19 19 Englond 1964 »
Popt-D0D MLk 9.9 9 Israe) 1}
beo Hilk ? 3-14 67 12 Australia 19 n
o,p'-D0B itk 18.02 1.6-43.8 50 30 Nerway 1975 14
- "k 9.8 » Isreel 1975 18
p.p' -DDE nik 65.10 0.9-113.2 50 50 Norusy 1973 "
Mk 6-5699 169 167 Portugal 1972 2
Hilk "0 ND-5600 96 s Germany ]l 15
Mk n.7 ks ] iarael 1975 1e
Mk 7 6-TH0 147 Canadn 1967-8 19
MLk » 50 S50 Letden (Meth.) 1969 17
Hilk 3% 17-68 [ & New Brunswick 1973 3
Milk 19 9-40 o L] Nova Scotia 1973 13
Hilk 35 1144 100 wo Canads 1978 2]
ik 73 40-100 19 1 England M 2

{continued)



TFable 4 (cont'd.)

i1

Sample Hean Runge Husber of #umber of
Compound Matrix {ppb) {ppb) Deterninations Positives Locatlon Date feterence
pDE MLtk 108 12-450 67 67 Austrslis 1970 n
HLik Fat 3380 1930~ 7950 22 22 Vienna 134 ) 19
Miik Fat 3020 3H20-5970 9 9 Rural Austris w3 16
Wik 61 15-132 % 2% . Australia 1970-1 F i
o,p*-DOT MLk 18.52 1.6-120.9 S0 9 Norway 1975 14
Milk 7.3 2 tarael 1978 1]
M1k 5 <1-51 147 Cansds 1967-8 19
Hilk 3 RD-48 (1] n Canada 1975 4
popt-DUY Hitk 1n.e 2.3-1%0.3 50 50 Rorway 1975 "
Nk 3-345 168 187 Portugal 1972 7]
Ml 90 19-250 9% 95 Gornany " 15
1311 1.3 19 1arasl 1978 13
Mk 2 3-344 147 Csaada 1967-8 19
Nilk 16 50 50 Leiden (Hath.) 1969 17
Hilk 13 6-50 [ [ Mew Brunswick 1973 1
Milk [ “2-11 a 9 # Hova Scotie 1973 i
Hilk [ 1-21 100 100 Cansda 1975 F 1
Milk 45 20-75 19 b 1] England 1964 b ]
bbr Mk 3 1-160 67 67 Austratls 1910 n
Milk Pat 1060 300-2600 22 2 ¥ienna 19713 16
MilKk Fat 1760 1030- 2530 9 9 Rural Austria 1973 i
MLtk 10 2-25 16 26 W, Austrells 1970-1 25

{continued)
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Table 4 (cont'd.)

Sample Mean Range Nomber of Hwber of
Compound Matrix {ppb) ippb) Deterwinations Positives Locatina Date Reference
Total MOT Milk . 5.1-349.0 0 50 Roruay 197% 14
Equiv. Mtk e «<10-180 150 167 Portugal 1972 22
Hilk Fax 1320 2M-1580 19 19 Ontario 19754 16
Milk Fat M0 330- 18800 -2 ) 34 Ontario 1971-2 26
Hilk Fat 3480 110-11400 418 18 Ontario 1969-70 o)
Miik L¥ ] 3o-a70 ] o5 Germany mn 15
Milk 141 15-580 &7 57 Austrelia 1970 21
Milk 1% 10-1020 uz Caneda 1967-8 ”
ik 78 19-13? 6 2% W. sustralis 1970-1 1]
Milk k37 ] 3-5664 290 290 Gusgenala 1973-4 n
Milk 126 75-170 " 1w England 1964 n
Dieldrin Milk .75 0.3-3.6 50 [ Worway 1975 4
itk £0 §-31 168 15 Pottugal 1972 14
Milk Fat &0 <10-80 19 Ontaric 1973-4 .
Hilk Fat 90 <lg-170 M Ontarie 1971-2 %
Milk Fat 90 <k0-250 48 Onterio 1965-70 15
Rilk ] 1-29 &7 b} Austrelia 1910 21
[ {}1 1.0 29 Israel 19715 13
L1313 5 1-60 147 Canadn 1967-8 19
Mijk L3 -1 26 26 W, AustTalia 1970-1 %
Milk 3 0.1-10.7 S0 48 Letden (Moth.) 1969
Mtk H ND-& 10 M Canada 197% M
itk L] 1-13 19 1% Englond 19659 20
Aldrin MLk 21.8 50 1 Roruay 1975 14
Heptachior Wik 1.57 0.6-2.6 50 1] Norway 19718 11
Epoxide Mitk 9.1 n lsreel 1975 "
Mk 3 «1-23 147 Canade 1967-8 19
Milk 3.2 0.3-3.5 50 S0 Leldon (loth.) 1969 17
itk [ hp-3 100 69 Canada 1975 u

(continued)
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Table 4 {cont'd.)

Sample Hean Range Mumber of Huaber of
Compouend Hatxlx (prb} (ppb) Poterminations Positives Locetion Date Roteronce
oo Mk 2.1 1.7-60.5 50 0 Norway 1975 14
Wilk Fat 100 ND-250 19 oOntario 1973-4 26
Mils Fat 1240 260-4360 b1 n Vienna 1973 1
NLEK 3670 2140-5110 9 9 Rural Austrla 1978 1%
itk 2 12-34 26 26 ¥. pustzaila 1970-1 5
Milk 2 Np-21 108 it Cansda 915 24
ree uilk Fat 1200 106 2500 1] 19 Ontario 1973-4 26
HIIK Fot 1200 200-3000 3 3 Owtarlo 1971-1 2
Hilk Fat 1000 700- 12000 ' 4 Ontario 1969-70 26
Wik % % o4 Gerwany 1971 15
Nilk Fat 1540 $80-3700 2 22 Yienna 1973 16
Nilk Fat 1290 950-3570 ’ 9 1973 16
Wi ik 22 15-30 & & Mew Brunswick 1973 23
MLLK 18 12-32 9 9 Nova Scotis 1073 13
MilK 1 ND-68 100 100 Cannda 1 24
Oxychlordsne NLIK 1 -2 100 7 Coanda 1975 2
trans- Milk 1 MD-2 100 77 Canada 19715 24
Ronachlor
1,2-Bichlore- M 5000 ] i 2
sthane
NOTES:
BHC = benzenchexachloride (hexachlorocyclohexane)
DOD = 2,2-bis(chlorophenyl)-1,1-dichloroethane
DDE = 1,1-dichloro-2,2-bis(chlorophenyl)ethylene
pDT = 1,1,1-trichloro-2,2-bis(chiorophenyl)ethane

Total DDT equiv. = sum of all DDT-related peaks calculated as if all were DDT.

PCB = polychlorinated biphenyls. Quantitation genmerally based on comparison to an Aroclor
mixture.

HCB = hexachlorobenzene

ND = not detected.

Mean values were taken from original citation where available; otherwise arithmetic mean was
calculated, counting "ND" values as zero and "T'" values as 0.5 times the lowest reported value,

Missing values indicate no data in original article.
Lowest value not reported,



The literature shows that mother's milk often contazins semivolatile
chlorinsted organic pollutants (pesticides). Presumably due to lack of
analytical techniques and/cr sensitivity, the presence of other pellutants
has apparently not been investigated.

14



SECTION 2
SUMMARY AND CONCLUSIONS

The results show that sampling and apalysis for organic compounds in
mother's milk is feasible. The sample collection techpique presented no
significant problems. Analysis of the samples was generally satisfactory.

The use of purge and trap with gas chromatography/mass spectrometry/com-
puter {GC/MS/COMP) anmalysisz for volatile organics was successful, although
the intrusion of contaminants during analysis presented problems with some
compounds, The wide range of volatile compounds found includes common air
and water pollutants and possible metabolites. Thus, it may be possible to
use mother's milk as an indicator of bedy burden if a correlation between
exposure and mother's milk concentration is established.

The extraction and GC/MS anmalysis for semivolatile organics was only
marginally successful due to limited semsitivity (about 20-100 ppb milk).
PCBs and DDE were the only halogenated semivolatiles found. The target
semivolatile compounds (PCNs, PBBs, chlorinated phenols, and the higher
chlorinated benzenes) were not present in quantities detectable by the
survey techniques. The use of more sensitive (generally a factor of 100-1000)
and selective methods [GC/electron capture detection {ECD), GC/negative ion
chemical jonization mass spectrometry (NICIMS) or GC/single ion momitoring
MS] may detect these compounds, but was outside the scope of this project.

13



SECTION 3
RECOMMENDATIONS

Further studies of the applicability of mother's milk 2s a matrix for
assessing the human body burden of pollutants must directly compare human
milk with the other available sample matrices. For example, comparison of
the volatiles in breath, blood, urine, and mother's milk would determine
which matrices are most suitable for measuring these compounds. It may also
be advisable to use animal studies to determine the extent of environmental
exposure-body burden correlation.

In addition, the effects of transport of pollutants to a newborn infant
should be studied. Infants may be uniquely affected by some pollutants due
to their small body weight and different metabolism relative to adults,

The measurement of semivolatile organics in mother's milk requires more
sensitive techniques than those used in this study. For example, chlorinated
compounds could best be detected using GC/ECD or GC/negative ionm chemical
ionization mass spectrometry and polynuclear aromatics by GC/photoionization
detection.

Improvement in snalytical methodology could occur at several points:

(1) As discussed above, more sensitive, analytical procedures could be
used for specific compound classes.

(2} For volatile organics, background levels could be reduced with an
on-line purge and trap/GC system,

Potential improvements in survey and sampling methodology include:

(1) Addition of questions regarding length of nursing, age of infant,
time sipce last nursing, etec.

(2) Selection of participants according to a more statistically valid
method (e.g. statistically random sampling).

(3) Closer control over physical collection methodologies (e.g. all
respondents gathered at ome location).

16



The 5-month time lag in the study awaiting OMB clearance was seriously
detrimental to the project. The personnel and apparatus used for the valida-
tion studies had to be reassembled once OMB clearance was obtaiped. Restart-
ing a project following a long dormané period requires retraining analytical
personnel (or trainiag new personnel if original personnel have been reassig-
ned to other research projects), recalibration of instruments, and assembling
the necessary laboratory apparatus and supplies, all of which consume govern-
ment resources. Reduciang this time lag is extremely important for execution

of programs involving human testing.

17



SECTION &
SELECTION OF SAMPLING SITES

Five urban areas were chosen as sampling sites. Each of these cities
is a high-probability area for the presence of one or more of the chemicals
of interest in mother's milk. Since many of the compounds of interest are
probably specific to certain industrial sites, the samples from the other
sites were intended to serve as contrels for the site-specific compounds.
Other compounds are considered ubiquitous and their levels in milk was
probably not related to local industrial activity. The rationale for select-
ing the five sampling sites is discussed below.

BRIDGEVILLE, PENNSYLVANIA

PCNs are manufactured by Koppers Company, Inc., of Pittsburgh, PA, at
the Koppers Chemical and Coatings plant in Bridgeville, about 10 km SW of
Pittsburgh.(zg) Reported production levels were 7 million 1b in 1956 and 5
million 1b in 19?2,(29) indicating 2 potential lopg~term, relatively constant,
exposure level in the surrounding area. Results from environmental monitoring
in the area immediately (< 1 km) surrounding the plant indicated higher
levels of PCNs in air and soil than those found nesr five PCN user sites, as
shown in Table 5.(30'34) Furthermore, fish and apple samples from the same
area vere found to contain PCNs, indicating a potential link to the human
food chain.

In addition to PCNs, plants in the Bridgeville area bave been reported
to emit large quantities of phthalic anhydride particulate.‘®>) At this
plant site, Koppers is reported to manufacture chlorinsted naphthalenes,
phthalic anhydride, maleic anhydride, and alkyd resins.<>®)

18
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Table 5. SUMMARY OF PCN CONCENTRATIONS FOUND NEAR MANUFACTURING AND USE SITES (32)

Air, ng/m3 Water, ug/L Soil, ug/kg
Sampling Up- Down-
Site Period Low High Mean stream stream Low High Mean
PCN manufacturer (Koppers) 1 25 450 150 0.2 1.4 130 2300 940
2 120 2900 1400 a
Capacitor manufacturing A 1 NpP 7.3 3.1 ND Nb ND 7.3 2.0
2 ND 3.9 1.2
Capacitor manufacturing B 1 9.8 31 19 ND 0.6 ND 470 100
2 9.8 33 17

®No water sawples collected for peried 2.
bNot detected.



NORTHERN NEW JERSEY - STATEN ISLAND, NEW YORK, AREA (NNJ)

The Northern New Jersey (NNJ) area was selected as a sampling site on
two bases: preoduction of PBHs and general chemical industrial activity.

Three facilities are of interest(37) with respect to PBBs: White Chemical
Co., E 22nd St., Bayonne, NJ; Marcor, Inc., Standard T. Chemical Co., subsi-
diary, 2500 Richmond Terrace, Staten Island, NY; and Hexcel Corp., ¥ine
Organics Division, 880 Main St., Sayreville, RJ. White produced 45,000 kg
of PBBs (specifically octabromobiphenyl and decabromobiphenyl)} between 1970
and 19?3.(38) Hexcel is reported(sg) to have produced unspecified amounts
of decabromobiphenyl [2s well as to have produced or used decabromobiphenyl
oxide, ethylene dichloride, and 1,2-bis(2,4,6-tribromophenoxy)ethane].
Standard T is thought to have been & PBR user up to about 19?&.(39)

Results of environmental sampling in the area surrounding these three
companies(ao’“l) indicated the presence of PBBs, especially the more highly
brominated homologs, in sediment, water, soil, human hair, fish, turtle, and
plant matter. The findings in buman hair oil (18 totzl samples), whichk
ranged from undetectable to 310 ppm, are especially relevant te this study,
since they indicate that the PBB manufacturing io this area and the resultant
environmental contamination has resulted in human exposure.

Northern New Jersey has a high concentration of chemical industries,
many of which use or produce halogenated hydrocarbons. The list of industries
and locations are summarized below. Coastal Industries, Inc. (swimming pool
chemicals), Diamond Shamrock (textile processing chemicals), Scientific
Chemical Processing (chemical waste disposal) and Tenneco Chemicals (synthetic
foam rubbers) are located in Carlstadt. Crompton & Knowles Corp. (dyes,
colors and chemicals) are located in Fairlawn. Fisher Scientific (chemicals),
Conoco Chemicals are in Saddle Brook. In Bayopme are CIBA-Geigy (dyes and
intermediates) and ICI America (orgamics). Im Jersey City are Mallinkrodt
(analytical reagents) and Onya Chemical Co. (textile finish compounds, water
repellants, germicides, and detergents). In Kearney are Standard Chlorine
Chemical Co. (chlorobenzenes), Theobald Industries (bleaches), PPG Industries
{paint) and Monsanto (industrial chemicals). JIn South Kearney is BASF-
Wyandotte (dyestuffs and vinylidine chloride). In Newark are American 0il
and Supply Co. (surfactants and chemicals), Celanese Plastics (plastics),

(42)
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DuPont (pigments), Inmont (paint), Maas & Waldstein (paint), Otto B. May
{dyes, surfactants), 34 (chemicals), Benjamin Moore (paint), Sherwin-Williams
(paint) and Vulcan Materials (chloromethanes). Ia Elizabeth are Perk (chlori-
nated solvents) and Speciality Chemicals Division of Allied Chemical Corp.
Linden Chloripe Products (chlorine) is in Linden. In Rabway are M & 7
Chemicals (speciality chemicals) and Merck and Co. (industrial chemicals).
'In Edison are Cary Page Chemicals (PVC compounds) and Mobile Chemical (paint).
In Parlin, Hercules mapufactures chloroform. In Passaic are Pantasote Co.

of New York (PVC resin film), Stauffer (vinyl sheet and film) and Unitad

Wool Piece Dyeing and Finishing (dyes). In Patterson are several dye manufac~
turers. In Wayne are American Cyanamid (chemicals) and Owens Illinois
{plastics). Many of these and other firms in NNJ undoubtedly manufacture or
use compounds which are of interest to this study.

The levels of general organic pollutants in NNJ have been found to be
high due to intense chemical manufacturing in the area. Environmental
monitoring by RTI under separate contracts,(43'46) has found a wide variety
of organic pollutants im this area. In addition, prelimipnary results from
ground and surface water samples indicate measurable lavels of a aumber of
volatile halogenated hydrocarbons.(4&’&5) These data, summarized in Table
. 6, are indicative of environmental levels of organics in the NNJ area to

. which humans may be exposed and thus are indicative of the types of compounds
anticipated in mother's milk. Under a separate research project,(ks) the
-daily intake of scme selected organics was roughly estimated. These estimates
are given in Tables 7 and 8. Clearly there is ample exposure to pellutants
which could potentially partitien into milk.

The statistics for cancer in two counties of WNJ are very hig
The overall rate for all malignanmt neoplasms is significaantly above the
pational average., This cancer incidence in New Jersey has been partially
linked to the chemical and allied industries located there.(Go-éa)

Northern New Jersey is a metropolitan area with a relatively static
population, a well-established chemical industry, known eanvironmental levels
of organics (including PBBs) and abnormally high cancer rates. These factors
make this area especially suited to this study of organics in mother's milk.

h'(58,59)
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Table 6. PREVALENT HMALOGENATED COMPOUNDS IN AMBIENT AIR AND WATER
OF RAHNAY/WOODBRIDGE, BOUNDBROOK AND PASSAIC, NJ(44)

QOccurrence
Mean Mean
Medium Ubiquitous Concentration Area Specific Concentration
Alr tetrachloroethylene 210,000 1,1,2-trichloroethane 9,000
trichloroethylene 125,000 vinyl chloride 1,200
1,1,1-trichloroethane 62,000 1,2-dichloroethylene 1,000
I,2-dichloroethane 96,000 1,1,2,2-tetrachloroethane 750
chloroform 47,000
carbon tetrachloride 29,000
o,m,p-dichlorobenzenecs 11,000
chlorobenzene 2,700
Water dichlorobenzene 209 chloronitrobenzene 10.7
trichloroethane 42 methyl trichlorophenoxy acetate 5
chloroform 14 methyl dichlorophenoxy acetate 3.5
trichloroethylene 7 bromopropy lbenzene 3
dichloroethane 5 bromobenzene 3
bromodichloroethane: 5 tetrachloroethane 2.5
bromodichloromethane 3.7 dichloroethylene 1.8
tetrachloroethylene 3.6
dibromochioromethane 3.3

3Concentrations for air expressed in ng/m3 and for water in pg/L.
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Table 7. ESTIMATED DAILY INTAKE OF SELECTED VOLATILE COMPOUNDS AND EKPECTED

CONCENTRATIONS IN BLOOD IN NORTIIERN NEW JERSEY (45)

b

Potential Blood

Air? Water Food® Total Concentrationd

Toxic Chemical (ng/day) {ng/day} {ng/day) (ng/day) (ppb)
tetrachloroethylene 2,100,000 3,600 4,150 2,108,000 88
trichloroethylene 1,250,000 7,000 18,660 1,276,000 53
1,1,1-trichloroethane 620,000 42,000 5,290 667,000 28
1,2-dichloroethane 960,000 5,000 965,000 10
chloroform 470,000 14,500 14,280 499,000 21
carbon tetrachloride 290,000 1,000 12,070 303,000 13
dichlorobenzene 110,000 209,000 319,000 13
chlorobenzene 27,000 1,000 28,000 1.2
vinyl chloride 12,000 12,000 0.5
bromodichloromethane 3,700 3,700 0.2
benzene 7,500° 300f 7,800 0.2
total 6,188,200 258.2

8¢rom Ref. 44, calculated on basis of 10,000 L/24 h respiration rate.
bFron Ref. 44, calculated on basis of 1 L/24 h intake.

Ctrom Ref. 47, calculated from FDA standard diet (Ref. 438).

d
half-lives/fday.
®From Ref. 49, 50.

fFrom Ref. 50,

Expected blood concentration is total daily intake divided by blood volume (8.000 mlL) assuming 4
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Table 8. TOTAL DAILY INTAKE OF TARGET COMPOUNDS, PESTICIDES, PCBs, BaP AND METALS AND
) CONCENTRATIONS IN BLOOD IN NORTHERN NEW JERSEY("E‘) )

Expected Blood

Air Nater Food Total Concentration
Toxie Chemicals (ng/day) (ng/day) (ng/day) {ng/day} (ppb)
a-BHC 10 0 1,100 1,110 0.14
lindane 60 586 646 0.08
heptachlor 30 0 52 92 0.01
heptachlor epoxide 7 640 647 0.08
chlordane 20 20 ~0
PPE 3,500 3,500 0.44
pDT/DDD 70 0 2,500 2,570 0.32
1ICh 50 73 123 0.02
PCBs ~200 <60 388 644 0.08
Total 440 <67 8,849 9,356 1.16
Halogenated Compounds
benzo(a)pyrene 21 2 7,800 7,823 1.0
arsenic 2,800 <1,000 31,300 34,100 4.4
cadmium 50 <1,000 32,000 33,000 <10®
lead 7,500 3,200 105,000 115,700 100-500"
*Ref. 56.
b

Ref, S7.
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Sources:

Pesticides and PCBs in air
Pesticides in water

Pesticides and PCBs in food
PCBs in water
BaP in air

Table 8 (cont'd.)

Ref.
Ref.
Ref.
Ref.
Ref.

51 (US)
44 (NJ)
48 (US)
51 (US)
52 (US)

BaP in water
BaP in food

Metals in air
Metals in water
Metals in food

Ref. 53 (World)}

Rough estimation
(from Ref. 53 [World])
Ref. 54 (NJ)

Ref. 55 (NJ)

Ref, 48 (N.E. NJ)



BATON ROUGE, LOUISIANA

Baton Rouge was selected on the basis of extemsive organic chemical
production (especially volatile halogenated bydrocarbons) as summarized in
Table 9.(43) In addition, RTI has collected and analyzed ambient air samples
from this area and established the presence of a number of compounds of
interest in ambient air.(é3) A summary of the levels of balogenated compounds
found in water and air is presented in Table 10.

In addition to the industrial production in Baton Rouge, industries in
Plaquemine (15 km SSW), St. Gabriel {20 km SSE) and Geismar (27 km SSE) may
emit significant levels of chemicals which may coptribute to the levels
observed in mother's milk in Baton Rouge. These industries and their produc-

tion are listed in Table 11.(36)

KANAWHA VALLEY, WEST VIRGINIA

Many manufacturers of organic chemicals are located in the Kapawha
Valley, WV. DuPont, near Belle, ¥V, has a large chemical complex for the
synthesis of substances such as methylmethacrylate, metbylamines, ammonia,
hydrogen cvanide, herbicides, and insecticides. In South Charleston are
production and consumption plants (Union Carbide, and FMC). Plastics, PVC,
antifreeze, chlorine, balogenated organics, carbon disnlfide, peroxides,
etc., are the predominant chemicals produced here. The major industrial
facility in the town of Institute is Union Carbide, which 2lso processes a
broad spectrum of compounds, e.g., viscose rayon and phthalate esters.
There is also a large-scale olefim processing complex and a rubber accelerator
prlant. A major terminal loading facility in South Charleston bandles large
quantities of a variety of organic compounds. Monsanto, FMC, Allied, and
Fike have plants near Nitro for the production of antioxidants, rubber
accelerators, industrial chemicals, and other materials. Several other
chemical manufacturers, consumers, and transporters are located in the
Kapawha Valley, some or 2ll of which may contribute to the presence of
organic materials in the ambient air or water and thus contribute to human
exposure.

(43,46,65,66) in the Kasnawha Valley found a broad

Previous RTI sampling
range of halogenated, ketone, aldehyde, ester, aromatic, and aliphatic

compounds. Quantitative results included high values in air of 11,000 ng/m3
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Table 9. POTENTIAL EMISSIONS FROM CHEMICAL INDUSTRY IN BATON ROUGE, 1a2(43)

Total Production

Chemical (mib/yr) Raw Material Companyb
chlorodifluoromethane (101) - chloroform Acc®
dichlorodifluoromethane (12} - carbon tetrachloride ACC
dichlorotetrafluorocethane (114) NA perchloroethylene ACC
ethylene dichloride 1100 ethylene ACC, EC
polyethylene resin 460 ethylene ACC
trichloraofivoromethane (11) - - ACC
1,1,2-trichloro-1,2,2-trifluoroethane NA perchloroethylene ACC
{113)
vinyl chloride 480 ethylene dichloride ACC, EC
ethyl chloride 210 ethylene EC
methyl chloride 75 methanol EC
perchloroethylene 100 ethylene dichloride EC
tetraethyl lead 312 ethyl chloride EC
1,1,1-trichloroethane 40 1,1-dichloroethane EC
trichloroethylene 32 ethylene EC
PVC 144 - EC
benzene 440 petroleum EXCC
butadiene 428 ethane, etc. EXCC, CRCC
n-butyl alcchol NA - EXCC

(continued)
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Table 9 {cont'd.)

Total Production

Chemical (mmlb/yr) Raw Material Companyb
decanol® NA nonene EXCC
diisodecylphthalate NA phthalic anhydride, EXCC

isodecanol
dodecene 100 propane/propylene EXcC
ethylene 700 ethane, etc, EXCC
iscbutylene NA petrolewn EXCC
isodecanol® NA nonene EXCC
isooctyl alcoho1® NA neptene EXCC
isoprene 10 ethylene by-product EXCC
isopropanol 680 propylene EXCC
neopentanoic acid 5.5 isobutylene EXCC
nonene 300 propane/propylene EXCC
phthalic anhydride 20 o-xylene EXCC
propylene resin 320 ethylene EXCC
toluene 378 petroleunm EXCC, ¥FGC
ethylbenzene 900 benzene FGC
styrene 800 ethylbenzense FGC
vinyl toluene NA toluene, ethylene FGC

2ata provided by the Louisiana State Air Board.

b

c .
Involves production of other alcohols also, C6’ C8, Cg, ClO’ CIS’ Cl6'

NA = not available.

ACC = Allied Chemical Corp., EC = Ethyl Corp., EXCC = Exxon Chem. Corp., FGC = Foster-Grant Co. Inc.
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Table 10.

PREVALENT HALOGENATED COMPOUNDS OCCURRING IN AMBIENT AIR AND WATER

OF BATON ROUGE, GEISMAR AND PLAQUEMINE, LA{44)

Jccurrence
Mean Mean
Medium Ubiquitous Concentration Area Specific Concentration
Alr chloroform 5,500 1,1,2-trichloroethane 632
1,2-dichloroethane 1,656 1,2-dichloroethylene 472
carbon tetrachloride 811 dichlorobutane 409
1,1,I-trichloroethane 605 1,2-dichloropropane 306
trichloroethylene 142 vinylidene chloride 78
tetrachloroethylene 118 1,1,2,2-tetrachloroethane 70
1,1-dichloroethane 86
Water trichloroethylene 96 bromobenzene 13
chloroform 20 1,2-dichloroethylene 4
trichloroethane 11 hexachloroethane 1.6
dichloroethane 7.7
carbon tetrachloride 7.1
dichlorobenzene 4.2
chlorodibromomethane 3.5
tetrachloroethylene 1.9

8Concentrations for air expressed in nglm3 and for water in ug/L.

L e AN
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Table 11.

POTENTIAL EMISSIONS FROM CHEMICAL INDUSTRY IN
PLAQUEMINE, GEISMAR, AND ST. GABRIEL, LA(36)

Annual Capacity

THoE—T

City Chemical {million pounds) Company

Plaquemine chioroform b Dow
1,2-dichleropropane 10 "
ethylene dichloride 1325 "
methyl chloride 150 "
methylene chloride 190 "
tetrachloroethylene 150 "
vinyl chloride 450 "

Geismar chloroform 46 VO™
ethylene dichloride 330 "
methylene chloride 80 "
tetrachloroethylene 150 "
1,1,1-trichloroethane 65 "
Phosgene S5 BASF
phosgene 125 RCC
vinyl chloride 300 BOR
vinyl chloride 300 MCJ

St. Gabriel phosgene NA SCC

%Dow = Dow Chem. USA

VMC = Vulcan Materials Co.
BASF = BASF Wyandotte Corp.
RCC = Rubicon Chems., Inc.
BOR = Borden, Inc.

MCI = Monochem, Inc.

SCC » Stauffer Chem Co., Agric. Chem. Div.

b200 million pounds combined capacity in Plaguemine and Freeport, TX

plants,
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for methylene chloride, 1500 ng/m3 for tetrachloroethylene, and 72,000 ng/m3
for benzene. Compounds identified in the air particulate fraction included
.long-chain alkanes, polycyclic aromatic hydrocarbons (PAH) from naphthalene
through anthanthrene (or an isomexr), alkyl-PAH derivatives, and nitrogen-con-

_taining heterocycles.
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SECTION 5
SAMPLE COLLECTICOKN

At each of the five sites, arrangements were made to work through
clinical facilities to recruit s suitable panel of respondents. These
facilities included the Bayonne Hospital in Bayonne, NJ; the Medical Center
Hospital in Jersey City, NJ; Magee-Women's Hospital in Pittsburgh, PA;
Charleston Area Medical Center in Charleston, WV; and the East Baton Rouge
Parish Health Clipic in Baton Rouge, LA,

Advance arrangements were made through a contact person at each facility.
This person was respopsible for recruiting a professional member of the
facility's staff to serve as the data tollector, The data collector was
usually a registered, licensed practical, or public health nurse associated
with the facility.

Respondents were paid $5 for their assistance in providing a milk
sample and completing the survey questionnaire.

The data collection effort is discussed in the following sections.

OMB CLEARANCE

Under the Federal Reports Act, clearance for the study of humap subjects
must be obtained from the Office of Management and Budget. This clearance
was obtained on October 18, 1978. The OMB number is 158-578010. This study
was approved with the understanding that: (1) the surveys were conducted as
a pretest of the feasibility of information collection procedures; (2) the
information collected will not be used to generalize to either local areas
or the pation as a whole. These two caveats were invoked since the sample
size was small and a nonprobability sampling method (subject selection} was

used.
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TRAINING

Before data collection began at a site, & training session was held to
acquaint the facility contact person and data collector(s) with the survey.
The session addressed the study objectives; use of the data collection
instruments; administrative instructions; quality control precedures; and
instructions for collecting, packing, and shipping milk samples to RTI. The
training was conducted by an RTI survey specialist from the Survey Operations
Center. A detailed manual and necessary field reporting forms were developed
for use in these sessions. Al]l training was copnducted at the participating

facility and lasted approximately 4 hours.
SURVEY INSTRUMENTS

Three data collection instruments (see Appendix A) were developed for
use by the data collectors. The Participant Consent Form (PCF) was used to
introduce the study, explain the study objectives and requirements of partici-
pation, present the confidentiality procedures, and obtain consent of partici-
pant. This form was signed by the respondent, who retained a copy for her
files. 7The original was attached to the data collection instrument and a
second copy was filed in the respondent's hospital record.

The Participant Listing Form (PLF) provided a means of assigning unique
numbers %o participants at each performance site. The data collectoxr comple-
ted this form as each participant was solicited; the form was returned to
RIT with the completed questionnaires when work at the site was finished.

The Study Questionnaire (SQ) was the primary data collection ipstrument.
Information comcerning participant demographic characteristics, residence
information, health data, use of medications, and personal characteristics
was obtained through this document. The SQ was administered after patients
- bad been screened and prior to collection of the milk sample.

" PARTICIPANT SCREENING

Potential participants {lactating women) were screened by the data
collector to determine whether or not they met certain study criteria, which
included:
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. ability and desire to provide a milk sample of approximately
100 eL.
. permanent residence within the area of interest for
at least the preceding 12 months, and
. no travel outside the area of interest for the seven days
preceding sample collection.
After potential participants were screened, 10 womwen who met all the criteria
for participation were asked to provide a milk sample and complete the S5Q.

PLF, PCF, AND SQ COMPLETION PROCEDURES

When an eligible person agreed to participate, ber name was listed on
the PLF an¢ she was assigned a unique participant number. The data collector
then read the information contained on the PCF to the participant while she
followed along using a second copy. After answering gquestions or handling
problems, the data collector asked the participant to sign the PCF prier to
administration of the 5Q.

The data collector then completed the SQ by asking the questions directly
to the participant. Completion time averzged 15 minutes. An adhesive,
computer~generated ID label was affixed to the $Q; a duplicate label was
provided to be used for identifying the milk sample bottle.

Each participant was a self-respondent unless she was under 18 years of
age, in which case the 8Q could have been administered in whole or part to
the parent or guardian, but in the participant's presence.

SAMPLE COLLECTION PROCEDURES

4fter completion of the SQ, the data collector made the necessary

arrangements for the participant to provide the milk sample. A collection
bottle was taken from the shipping box and the adhesive ID label was affixed
to the bottle. The wilk was manually expressed directly into the bottle; no
breast pumps or other devices were allowed. Immediately after the milk was
collected, the bottle was capped snd the sample frozen until all tem samples
were collected and ready for shipment to RTI. A minimum of 60 ml (half-full
bottle) was required for each sample. If insufficient milk was collected,
the sample was discarded and an additionsl subject was added to the study.
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SHIPPING PROCEDURES

Sample bottles were packed in the shipping container, cooled with dry
ice, and sent directly to RTI via Federal Express.
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SECTIOK 6
SAMPLE ANALYSIS METHODS

The milk samples were analyzed using gas chromatography/mass spectrome-
try/computer. Due to the broad range of velatilities, the samples were
partitioned into two general classes of compounds: wolatiles (e.g. benzene,
chloroform) and semivolatiles (e.g. PCNs, PCBs, pesticides). The analytical
protocols developed for the volatile and semivolatile components in mother's
milk are reproduced in Appendices B and €, respectively. The experiments
conducted which led to these protocols are discussed below.

DEVELOPMENT OF ANALYTICAL PROTOCOL FOR VOLATILES

The headspace purge technique was validated by determining the recovery
of four model compounds from raw cow's milk samples. Compounds labeled with
carbon~14 were chosen in order to examine both tbe amounts recovered on
Tenax GC and the smounts remaining in purged samples,

Twelve 50 mL cow's milk samples were spiked with methancl sclutions of
the 1‘['C--compo:.mds. The analysis for each of the four model compounds was
performed in triplicate. In addition, standards were prepared in triplicate
by adding the appropriate amount of each compound in solution to 2 scintillas-
tiop-counting vial containing 15 ml of Triton X/toluene/Omnifluor scimtilla-
tion "cocktail." Milk samples were purged as described in Appendix B; Tenax
cartridges were stored, and aliquots of the purged samples were retained for
oxidation and counting.

Tensx cartridges were desorbed at 270°C and 30 mL/min N2 for 10 minutes
into 15 ml of Triton X cocktail in tandem scintillation vials. The vials
were capped and refrigerated until scintillation counting. An aliquot (1
mL) of each purged milk sample was oxidized in the Packard Tricarb Sample
Oxidizer, which converted all carbon-containing compounds to carbon dioxide
and water. The 14C-carbon dioxide was collected in 2 trapping sclution and
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referenced to a quench correction curve. All standards, Tenax samples and
oxidized milk samples were counted on a Packard Liquid Scintillationm Counter
with automatic standardizatiom. Counting data was analyzed by computer to
obtain the number of disistegrations per minute (dpm) for each vial. The
percent recovery was calculated for each milk sawmple as shown below:

dpm ip first vial + dpm in second vial < 100%
average dpm added to triplicate standards

% recovery =

The second of the tandem scintillation vials contained <2 percent of the
radioactivity in every case. The amounts of 1“8 compounds retainsed in the
. purged sample was calculated:

dpm in oxidized, purged sample x 100%
average dpm added to triplicate standards

% retaipned =

The data are tabulated in Table 12. The recoveries for the volatile chlore-
form and carbon tetrachloride were about 90 percent, as expected. The
less-volatile chlorobenzene and bromobenzene exhibitad correspondingly
poorer recoveries. These compounds are generally considered only marginally
purgeable from water, so these ressults from milk are not surprising.

The methodology validation experiment indicated that the proposed
method of analyzing human milk for volatile organic compounds was adequate.
Sensitivity and detection limits were determined by the capabilities of the
GC/MS/COMP system.

DEVELOPMENT OF ANALYTICAL PROTOCOL FOR SEMIVOLATILES

The extraction and cleanup method was validated using six model compounds
(2,4~dichlorophenol, pentachlorobenzene, 1,2,3,4-tetrachloronaphthalene,
4,4'~dibromobiphenyl, 2,2',5,5'-tetrabromobipheayl, and octachloronaphthalene)
. which were reprasentative of the semivolatile (nocnpurgeable) compounds of
interest. The compounds were spiked into raw cow's milk at a level of about
1 pg/al.. Raw cow's milk was chosen as the closest readily available analog
to mother's milk.

The results are presented in Table 13. The overall mean recovery was
about 70 percent and the mean of the relative standard deviations was 22
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Table 12. METHOD VALIDATION RECOVERY OF SELECTED VOLATILE STANDARDS FROM MILK

a . Percent Percent Percent
Compound b.p. (°C) Recovered Retained Accounted for
14¢. chioroform 62 88 + 5 6 + 0.3 94 + 2
14¢_carbon tetrachloride 76 88 + 6 343 91 + 3
19¢-chiorobenzene 132 63 + 2 26 + 3 89 + 1
14¢_bromobenzene 156 35+ 3 51 + 13 86 + 10

280,000-94,000 dpm added to each sample.
bMean + standard deviation of three replicates.
Sum of percent recovered and percent retained,



6¢

Table 13. METHOD VALIDATION RECOVERY OF SEMIVOLATILE COMPOUNDS SPIKED INTO RAW COW'S MILK

Relative

Concentration Mean Standard Standard b

in Milk Recogcry Deviation Deviation
Compound mp (°C) bp (°C) {(ng/mL) %) *) (%)
2,4-Dichlorophenol 45 207 1.12 59 12 20
Pentachlorobenzene 85 277 1.24 76 19 24

lene

4,4’ -Dibromobiphenyl 164 357 1.04 58 19 33
2,2',5,5'-Tetrabromobiphenyl 0.93 94° 10 11
Octachloronaphthalene 198 441 1.08 78°¢ 14 17

*Seven replicates.
bStandard deviation divided by mean multiplied by 100.
“six replicates.



percent. These results indicated that refinements in the method should be
considered prior to a large-scale study.

Two methods were available for removing fat and other momvolatile
components of the milk extract: Florisil column chromatography and gel
permeation chromatography (GPC). Evaluation of the two techniques indicated
that the Florisil method was more suitabie to this project. The Florisil
method was faster and had greater sample capacity than the GPC. In addition,
the GPC procedure required the use of 2 pumping system, UV detector, and
expensive, fragile GPC columns. Initial tests with both metbhods revealed
interference problems, although those with GPC were more severe. Using GPC,
decabromobiphenyl and bexabromobiphenyl eluted with the fat peak. This was
judged totally unsatisfactory. Using Florisil, some fat eluted in the
fraction with the compounds of interest, but repetition of the procedure
vielded samples sufficiently clean for analysis.

DEPARTURES FROM THE ANATYTICAL PROTOCOLS
Emulsions

The formation of an emulsion during the toluene-acetone extraction of
semivolatiles (step 6, Appendix C) was an area of concern. Approximately 80
percent of the time an emulsion occurred. To eliminate this, three approaches
were taken with reasonable success. The first was to avoid the emulsion
formation by swirling rather than shaking the toluene and acetone extracts.
The second approach was to break the emulsion by adding Nazsok and waiting.
Both the amounts of N2,80, and the time reqguired varied. In severe cases
emulsions were broken by filtering through glass woel wetted with toluene.

Lipid Removal Using Florisil

Problems were also encountered during the Florisil cleanup. Some
samples had a tendency to solidify while concentrating the ether/pentane
eluate, apparently due to abpormally high fat content. This wsually occurred
when the sample veolume reached 1-3 mL. The samples to which this happened
were diluted with pentane and eluted through another Florisil column. The
Florisil cleanup was repeated until the samples remained liquid at small
(<1.0 mL) volumes. Three cleanups was the maximum required for any sample.

40



GC/MS ANALYSIS PROCEDURES

Samples were analyzed by gas chromatography/mass spectrometry using an
LKB 2091 EI/CI GC/MS. Operating conditions for the analysis of purgeables
is given in Table 14 and the operating conditions for the extractables is
given in Table 15. Apalysis of the purgeables involved the use of the
desorption apparatus described in Appendix B.

Quantitation of the unknowns was accomplished using relative molar
responses (RMRs) as discussed in Appendices B and C. The RMRs were calculated
from replicate determinations of known amounts of standards and analytes.

Qualitative Analysis

Initial identification of compounds by GC/MS involved comparisons of
unknown spectra with data compiled in the Eight Peak Index of Mass Spectra(67).
If the peaks present in the unknown spectra clearly matched the peaks of the
standard compound in the tables and the intensities were about the same,
then a positive ideptification was usually made. If peak intensitiss of
unknowns varied from those of the standards, and there were isomers of the
compounds that were not listed in the Eight Peak Index, then the compound
was listed as an "isomer."

Whea the background peaks interfered with the spectrum of an unknown to
an extent that made identificatioan umcertain, the compound identification
was labeled as "tentative™ (teant.). If no standard spectra similar to those
of the unknowns appeared in the mass spectral references, but fragments
characteristic of a certain class of compounds were identified, tentative
identifications were made on the basis of the characteristic fragments and
appareat molecular weights. These identifications were also labeled "tamt".
. Usually tentative identifications involved alkyl derivatives or homologs of
classes of compounds that wers positively identified in the same sample.

Positive identifications, as well as some tentative identifications,
often required more detailed investigations of standard spectra in the

(68) or standard spectra found in other

. Registry of Mass Spectral Data
literature such as scientific journals. The Registry of Mass Spectral Data
presents data in the form of histograms rather than as a list of peaks and
their intensities. This type of format allowed more subtle differences in

mass.spectra to be considered when several similar standard spectra in the
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Table 14. OPERATING CONDITIONS FOR GC/MS ANALYSIS OF PURGEABLES

i

Instrument

Colunn

Flow

Desorption Temperature
Desorption Time
Desorption Flow

Column Temperature

Scan Range

Scan Speed

Scan Cycle

Injector Temperature
Accelerating Voltage
Ionizing Enexgy
Trap Current

Source Temperature

LKB 2091

80m ~ SE~30 WCOT Capillary Column
1.7 wl/min He

270°C

g min

15 ol/minr He

30°C for 2. min programmed to
240°C at 4°C/min

5 = 4%0 Dalton
0+ 670 in 2 sec
1.7 sec

250°C

500 V

70 eV

S50 paA

210°C

42



Table 15. OPERATING CONDITIONS FOR THE GC/MS ANALYSIS OF

SEMIVOLATILES
Instrument 1LXB 2091
GC Column 25m SE-52 WCOT capillary column
Flow 1.5 al/min with 15:1 split
Column Temperature 80°C for 3 win then 8°C/min to 263°C
Scan Range 5 =+ 530 Dalton
Scan Speed 2 sec 0 + 670 Dalton
Scan Cycle 2.4 sec
Injector Temperature 240°C
Acceleracing Voltage 3500 v
Ionizing Energy 70 eV
Trap Current 50 ua
Source Temperature 210°C

— e
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Eight Peak Index appeared to represent possible candidates for unknown

identifications.

A large pumber of sample components remained unidentified. These unidenti-

fied components were labeled "unknown."
In order to quantify the degree of certaisty with which a compound has
been identified, & "level"™ heirarchy has been established. The compound

identification

Lavel I

Level I1

Level 1II1

Level IV

Level V

criteria are listed below:

Computer Interpretation. The raw data generated from the
analysis of samples are subjected to computerized decon-
volution/library search. Compounds identified using this
approach have the lowest level of confidence. In general Level
1 is reserved for only those cases where compound verification
is the primary intent of the qualitative analysis.

Manual Interpretation. The plotted mass spectra are manually
interpreted and compared to those spectra compiled in a data
compendium by 2 skilled interpreter. In general a minimum of
five masses and intensities (£S5 percent) sbould match between the
ucknown and the library spectrum. This level does not utilize
any further information such as retention time since the
authentic compound may not be available for establishing
retention times.

Manual Interpretation Plus Retention Time/Boiling Point

of Compound. In addition to the effort described under

Level II, the retention time of the compound is compared to

the retention time that has been derived from previous chro-
matographic analysis. Also the boiling point of the identified
component is compared to the boiling points of other compounds
in the near vicinity of the one in question when a capillary
coated with a nenpolar phase has been used.

Manual Interpretation Plus Retention Time of Authentic Compounds.
Under this Level, the authentic compound bas been chromato-
graphed on the same capillary column using identical operating
conditions and the mass spectrum of the authentic compound is
compared to that of the unknown.

Level IV Plus Independent Confirmation Techniques. This Level
utilizes other physical methods of analysis such as GC/Fourier
transform infrared spectrometry, GC/high resolution mass
spectrometry, or nmr analysis. This Level constitutes the
highest degree of confidence in the identification of organic
compounds .

Unless otherwise stated, all identifications in this report were Level II.



SECTION 7
RESULTS

VOLATILES

All 42 of the purged samples were analyzed by thermal desorption/GC/MS.
The mass spectra from selected samples were interpreted manually to deter-
mine which compounds should be quantitated. From these data, selected
compounds were quantitated in all samples. All data were stored on magnetic
tape for subsequent processing and are routinely archived for at least 5

years.

Qualitative Identifications

Eight samples were interpreted. The results are presented in Appendix D.
Samples were selected according to the following criteria. At least two
samples were required from each collection site (Jersey City and Bayonone,

NJ, were counted as two separate sites). The total ion current chromatograms
were inspected and the samples with the greatast pumber of peaks or those
containing very intense unique peaks (not observed in other samples) were
selected. For those samples selected, all of the mass spectra were printed
and interpreted manually by experienced spectroscopists.,

Table 16 summarizes the compounds found and their frequency of occurrence.
It is interesting to note that some compounds (e.g. 1,1,1-trichlorcethane
and hydrocarbons) are common air pollutants, others (e.g., dibromochloro-
methane) are common water pollutants, others (dimethyldisulfide, furans,
aldehydes) appesr to be metabolites, others (chlorofluorocarbons, siloxanes)
are known background interferents, and others (iodopentane) are of uaknown

source.

Quantitation

Based upon the qualitative identifications summarized above, nine com~
pounds were selected for quantitation in all of the samples. The results
for four cowpounds are summarized in Table 17. As discussed below, the
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Table 16. SUMMARY OF QUALITATIVE IDENTIFICATIONS OF VOLATILE COMPOUNDS
IN MOTHER'S MIL

Sample Numberb

Compound 1081 1040 1107 1115 2048 2071 3053 311l

"ty

Halogenated Compounds

]
+
]

chlorodif.uoromethane
chlorotrifivoromethane
dichlorodifluoromethane
chloromethane
chloroethane
trichloerofiuoromethane
dichloroethylene
Freon 113

methylene chloride
chloroform
1,1,1-trichloroethane
carbon tetrachloride
trichloroethylene
chloropentane
dibromochloromethane
tetrachlorecethylene
dichloropropene
chlorobenzene
chlorohexane
iodopentane
3-methyl-i-iodobutane
chlorpethylbenzene
dibromodichloromethane
dichlorobenzene
chlorodecane
trichlorobenzene

t 4+
1
¢
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[ ]
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+ 4+ L oy
LI B S I B B |
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Aldehydes

acetaldehyde
methylpropanal
n-butanal
methylbutanal
crotonaldehyde
n-pentanal
n-hexanal
furaidehyde
n-heptanal
benzaldehyde
n-octanal
phenyl acetaldehyde
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Table 16 {cont'd.)

Sample Numberb

Compound 1081 1040 1107 13115 2048 2071 3053 3111

n-nonanal

methyl furaldehyde
n-decanal
n-undecanal
n-dodecanal

[ T I
LI |
I & 4+ 1 +
L2 T R I
| I T T |
+ + + + +
[}

Ketones

acetone

methyl ethyl ketone
methyl isopropyl ketone
methyl vinyl ketone
ethyl vinyl ketone
2-pentanone

methyl pentancne
methyl hydrofuranone
2-methyl-3-hexanone
4-heptanone
3-heptanone
2-heptanone

methyl heptanone
furyl methyl ketone
octanone
acetophenone
Z-nonzanone
2-decanone

alkylated lactone
phthalide

o+
]
]

[ T U R A
I+ 4+
[ | +
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Other Oxygenated Isomers

)
&
]
]
]
i

CuHg0
CyuHgO

C5H100
CgHgO

CgHy o0
CyHg0y
CeHy o0
CoHy 20
CoHy 0

]
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Table 16 (cont'd.)

Sample Numberb

e —

Compound 1081 1040 1107 1115 2048 2071 3033 3111

Other Oxvgenated Isomers
(continued)

g

92150
g%%2
10%12
104
1016
10M18
10%20

10722

Cglig0, - - - - - -

C118200 - - - - - -

10f10% - - - - - -

o]

m
L=
L
'
'
'
+
'
’
t

O OO0 00 00
3 25

[}
c o o O

1

[}

+

[+

+ + +
]

Alcohols

methancl
isopropanol
2-methyl~2-propanol
n-propanol
l=butanol
l~pentanol
a~-furfuryl alcohol
2-ethyl~-l-hexanol -
phenol -
2,2,4-trimethylpentyl- -
1,3-diocl
o-terpinecl - - - -

]
t
i

(R
1+
]

LI I I

! I
Py 4+ 61+t
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Py 4+
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Acids

acetic acid - - - + - - + -
decanolic acid -

'
[}
I
[}
1
t

Sulfur Compounds

sulfur dioxide
carbon disulfide
dimethyl disulfide
carbonyl sulfide

11 4+
T N
to 4
+4 4+
11 41
[
i1 + 4+ 1
"+ 4+

{continued)
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Table 156 (cont'd,)

Sample Numberb
Compound 1081 1040 1107 1115 2048 2071 3053 3111

Nitrogen Compounds

+

nitromethane - -
CsBghy
Cstg,
04H4N20 - -
methyl acetamide - -
benzonitrile - -
methyl cinnoline - -

] ¥
1 [}
] 1 ]
+ + + 4
i
]
]
1

'+ 4
+
]
+
1
i

Esters

+

vinyl propionate
ethyl acetate
ethyl-n-caproate
methyl caprylate
ethyl caprylate
iscamyl formate
methyl decanoate
ethyl decanoate

| [ S I S I R I |
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T IR S
| I S R B |
Frr oy 1

Ethers

dimethy. ether - + - - - - - -
p-dioxane - - + - - - -
dihydropyran - - + + - - - -

Epoxide

Furans

furan
tetrahydrofuran
aethyl furan
methyl tetrahydrofuran
ethylfuran
dimethylifuran
2-vinylfuran
furaldehyde
2-p~butylfuran
2=-pentylfuran
mechylfuraldehyde
furyl methyl ketone
a-furfuryl alcohol
benzofuran
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Table 16 (cont'd.)

Sample Numberb

Compound 1081 3040 1107 1115 2048 2071 3053 31l1

. A et 4 e b

Alkanes

!
t
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!
!
'
]

C4Hg

CHo
Csty2
Ceitl14
CEe
Cetrg
Cotlyg
C10t22
11tz
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Alkenes
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Table 16 (cont'd.)

Sample numberb

Compound 1081 1040

1107 1115 2048

2071

3053

3111

Alkynes (continued)

CsBi4
Gl + -

€10%18 - -
C12822
Cycelic Bydrocarbons

cyclopentane
methyleyelopentane
cyclohexane
ethylmethyleyclohexane
Cloﬂlhisomers

11+ +

Cloﬂlﬁisomers (other)

limonene
methyldecalin
a-pinene
camphene
camphor

v 4 + 4+ 4+

1 4+ +

Aromatics

benzene

toluene

ethylbenzene

Xylene

phenylacetylene
styreuns

benzaldehyde
C.,~alkylbenzene isowers
Ci—alkylbenzene isomers
methylstyrene
dimethylstyrene
Cs=alkylbenzene isomers
naphthalene
Cs-alkylbenzens iscumers

4+ 1+t +4+1 ++4+ 4+
1+ + 1 +4+ 4+ 4+ 4 +4
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+

1t 5 31 1 +4++1 44+

a Arrtanged by c¢lass in approximate elution order. See Appendix D for sample-
by-sample identifications. + = present; - = not identified in sample.

b Participant code number.
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Table 17. VOLATILES QUANTITATED IN MOTIIGR'S MILK SAMPLES (ng/wl.)

Sample Tetrachloro- Dichloro-

Site Number? Chloroformb ethylene Chlorobenzene benzene®
Bayonne, NJ 1016 4 1.5 0.2 6.7
1032 0.3 1.5 0.1 9.1
1040 0.1 i.1 0.1 66
1057 a.7 0.9 0.1 0.2
1073 0.7 3.8 0.1 2.2
1081 1.3 6.3 0.1 32
Jersey City, NJ 1024 13 43 0.1 2.8
1107 17 7.4 0.2 68
1115 1.7 8.1 0.3 49
1123 20 17 0.1 2.2
1164 65 4.0 0.1 0.9
Pittsburgh, PA 2014 0.9 0.8 0.2 0.2
2022 1.5 1.8 0.1 1.1
2048 0.6 1.8 0.1 8.9
2055 0.8 i.0 0.05 0.7
2063 0.6 1.6 0.1 3.1
2011 1.2 1.0 0.1 1.4
2089 0.7 26 0.2 0.5
2097 6.7 1.8 - 0.3
2105 2.8 1.3 0.4 1.1
2113 1.2 0.7 0.1 0.4
2121 0.8 2.4 ™® 2.0°
2139 0.6 0.7 0.1 0.9
Baton Rouge, LA 3012 2.9 0.1 0.3 4.2
3020 0.7 0.5 0.1 0.6
3038 0.8 1.7 0.2 1.3
3046 21 2.5 0.1 2.2

(continued)
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Table }7 (cont'd)

Sample Tetrachloro- Dichloro-
Site Numbes Chloroform ethviene Chlorobenzene benzene®
3053 0.3 0.4 0.2 1.8
3079 0.8 0.6 0.1 0.2
3087 0.7 0.4 0.2 5,2
3095 1.3 1.0 0.3 4.2
3103 0.6 0.2 0.1 >22
3111 1.8 0.5 - 44
Charleston, Wv® 4010 5.0 1.2 0.1 0.7
4028 7.2 1.4 0.2 1.9
4036 7.5 3.9 10 0.2
4051 8.2 0.6 0.2 1.1
4069 - 0.4 0.1 3.6
4085 5.3 0.4 - 3.8
4093 12 1.0 0.1 0.04
4101 8.7 1.0 0.1 26
4119 11 >19f 0.04 1.4

a
b

See text for caveats with respect to chloroform.

cAll isomers summed.

dNot detected.

&,
Trace.

Participant code npumber,

fInstrument saturated.

gSample 4044 lost due to instrumental malfunction.



quantitation of the other five compounds is not reported, since the levels
in milk were not judged sufficiently greater than background tec be reliable.
Upon inspection, it is obvious that most values are low relative to
only a few high "outliers.” These high values suggest that there is a
range of levels of these compounds which may correlate with exposure.
These results were analyzed statistically to determine if any of the values
correlated significantly. As can be seen in Table 18, the arithmetic mean
and median values generally are quite different. The arithmetic mean is
skewed toward the high end, generally due to one or two relatively high
values. A more realistic representation of the central data is the geometric
mean. These geometric mean valuves were tested for their significance
(i.e., are the geometric means significantly different from site to site?).
Table 19 summarizes this data. From this table, it appears that samples
from Jersey City have significantly higher levels of chloroform, tetrachloro-
ethylene, and dichlorcbenzene than the other study samples. Charleston
samples appear to have significantly higher levels of chloroform, and
Bavonne samples appear to have significantly higher levels of dichlorobenzene.
To test if any of the compound levels were related, the Spearman
correlation coefficients (nonparametric correlstion based on the saﬁple,
designed to lessen the weight of a single high outlier) were determined as
shown in Table 20. There does not appear to be any compound-to-compound
correlation among the subjects.
In interpreting these data, it must be remembered that this is a very
small data set. Therefore these data should not be used to extrapolate to

the city or area from which the samples were collected.

Quality Control

Table 21 presents the gquslity contrel results for chloroform, tetra-
chioroethylene, chlorobenzene, and dichlorobenzepe. The very high recovery
of chloroform from the controls indicates either a miscalculation of the
amount actvally spiked or contamination of the samples used as controls.
Since the procedural blanks contained about 15 times less chloroform, the
former explanation is most reasonable. However, the chloroform values

reported im Table 17 must be interpreted subject to the following
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Table 18. SUMMARY STATISTICS FOR VOLATILE COMPOUNDS BY SITE®

Tetrachloro- Chloro- Dichloro-
Site Chloroform ethylene benzene benzene
Bayonne, NJ
Maximum 1.3 6.3 0.2 66
Meanb 0.52 2.52 0.12 19.37
Median 0.5 1.5 0.004 7.9
5.D. 0.48 2.13 0.1 25.54
n 6 6 6 6
Jersey City, NJ
Maximan 65 43 0.3 68
Meanb 23.34 15.9 0.16 24.48
Median 17 8.1 0.1 2.8
S.D. 24.3 15.9 0.089 31.69
n 5 S -4 5
Pittsburgh, PA
Maxigum 6.7 26 0.4 8.9
Mean 1.53 3.41 0.12 1.71
Median 0.85 1,45 0.1 1
5.D. 1.74 7.13 0.11 2.41
n 12 12 12 12
Baton Rouge, LA
Maximum 21 2.5 0.3 44
MzanP 3.09 0.79 0.16 8
Median 0.8 0.5 0.15 3.2
S.D. 6,34 0,75 0,096 13.98
n 10 10 10 10
Charleston, WV
Maxipum 12 »19 10 26
Mean 7.21 3.2 1.20 4,30
Median 7.5 1 0.1 1.4
5.D. 3.55 6.02 3.30 8.25
n 9 9 9 9
Overall
Maxigum 65 43 10 68
Mean 5.57 4,10 0.37 9.15
Median 1.25 1.25 0.1 1.95
$.D. 10.9 8,15 1.53 17.3
1 42 42 42 42

aMaximum, mean and median values are ng/mL.

b

Arithmetic mean.
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Table 19. SIGNITICANCE OF THE DIFFERENCES IN THE GEOMETRIC MEANS BY SITE

Geometric Mcan (ng/ml)

Site Chloroform Tetrachloroethytenc Chlorobenzene Dichlorohenzene
Bayomne 0.45 2.09 0.12 8.33
Jersey City 14.7 11.5 0.16 8.55
Pittsburgh 1.23 1.82 0.12 .21
Baton Rouge 1.53 0.67 . 0.15 3.83
Charleston 5.92 1.65 0.42 1.98
Significance® 0.01 0.0 N.s.0 0.05

20.01 implics 99 percent confidence that the numbers are statistically different, while 0.05
implies 95 percent confidence.

bNot significant.



Table 20. SPEARMAN CORRELATION COEFFICIENTS FOR VOLATILE ORGANICS
FOUND IN MOTHER'S MILK

e it . bt
= ————

Tetrachloro- Dichloro-
Chleroform ethylene Chlorobenzene benzene
a b b
Chloroform 1.0 6.37 -0.02 -0.13
Tetrachloro=- 1.0 0.00ib 0.05b
ethylene
Chlerobenzene 1.0 0.0ib
Dichloro- 1.0
benzene

——— —. it ——
— S T

aSignificaﬁt at 0.05 level (95 peréent confidence).

H

b Not significant
Sample size = 42
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Table 21.

QUALITY CONTROL RESULTS FOR VOLATILES IN MILK

Type of Sample Chloroform Tetrachloroethylene Chlorobenzene PAchlorobenzene
Blanks®

n 7 7 7 17

Mean (ng/nL) b 1.2 0.22 0.03 0.12

S.D, 1.3 0.11 0.025 0.19

RSD () 108 49 84 159
Controle©

n 8 . 8 8 0d

Mean Recovery® 14.02 1.12 0.62 -

S.D. 8-20 0041 0.34 -

RSD (%) 58 37 55 -

® Blanks consisted of two fleld water blanks and five water blanks purged with the milk samples to monitor

procedural background.
b Arithmetic mean.

Ro difference between the two types of blanks was observed.

€ Controls consisted of two spiked raw cow's milk samples carried to the field and returned, two spiked
raw cow's milk samples stored in the laboratory, two spiked water samples carried to the field and

returned, and two spiked water samples stored in the laboratory.

between the four types of samples,

e
1.0 = 100 percent recovery.

Extremely high recovery probably a result of improper loading of controls.

Ho major differences were observed
Samples were rpiked at 30-90 ng/volume purged (or about 1 ng/mL).

d Not included in control spiking solution.



considerstions: the mean reported levels in the samples wers only 4.9 times
the blank levels; the recovery from coatrols was about 1400 percent, invali-
dating the recovery study; and chloroform is known to be a laboratory atmos-
pheric contaminant.

The compounds presented in Table 17 represented gignificant levels
above the background in blanks. Several other compounds were quantitated
that did not exhibit substantial comcentrations. These compounds, with the
ratio of the mean in the samples to the mean in the background given in
parenthesis, were: 1,l,l-trichloroethane (1:1), benzene (2:1), toluepe
(2:4), trichloroethylene {1:2) and carbon tetrachloride (1:4). These levels
in the samples cannot be reliably assigned to either the milk sample or to
laboratory contamination. If these compounds are preseat in milk, they are
very low and cannot be regarded as significant, given the limitations of the
technique employed. Apparently, mother's milk does not represent a bioconcen-
tration matrix for these compounds.

SEMIVOLATILES

Three samples were fully interpreted, as presented in Appendix E. As
can be seen from the data, few compounds of interest were observed in the
mass spectra. The data were searched on the GC/MS data system for target
compounds (PCNs, PBBs and PCBs) using single ijon plots called up from the
full data set. No evidence for any of these compounds was observed at a
detection limit of about 20 ppb. DDE was quantitated in five samples as
shown in Table 22. These values were in the range genmerally reported by
previous investigators (see Tables 2 - 4). Since none of the targst compounds
were present in detectable quantities, no further ideatification or guantita-

tion was attempted.
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Table 22, DDE AND TETRACHLOROBIPHENYL LEVELS IN SELECTED

MOTHER'S MILK SAMPLES

i

Site

ng/al Milk

:::gi: DDE Tetrachlorobiphenyl
Pitcsburgh 2108 i w°
Pittsburgh 2121 73 ¢
Charleston, WV 4069 107 RD
Charleston, WV 4085 38 ND
Charleston, WV 4093 91 ND

Meand 71 -

S.D. 29

RSP (%) 42

Median 73

a Semples selected as having the most intense total ion current

chromatograms,
b Not detected.
€ Trace.
Arichmetic mean.
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1.0 Intreduction

Under contract to the Office of Toxic Svbstances, Environmental
Protection Agemcy (EPA), the Research Triangle Institute (RTI) 4is
conducting a limited study designed to measure environmental pellutant
levels in human milk and to evaluate the utility of using this body
fluid ir specific pellutant studies for populaticms in the vicinity of
manufacturing plants and/or industrial user fscilities. RII is respomsible
for all phases of the study, including study design, subject recruitment,
chemicg. &palysis of milk samples, and report writing. RII is a not-for-profit
contract research crganization located in North Carolina's Research Triangle
Park bezween Raleigh, Durham, and Chapel Hill, The Institute was incorporated
a8 a separate operating emtity im 1958 by the University of North Carolina v
(UNC) at Chapel Rill, Duke University at Durham, and North Carolina State
University &t Raleigh, and is still closely sffiliated with the three

universities.

2.0 Overview

Four urban areas have been chosen as parformsnce sites; they are
Bridgeville, Penpsylvania; the ares which includes Linden and Bayonne,
New Jersey and western Staten Island, New York; Batem Rouge, Loulsiana;
and Sovth Charieston and Kitro, West Virginia. These sites represent
high-probabllicy areas for the presence of one or move of the chemicals
of interest in human milk., The selected industrial chemicale of incerest
include polychlorinated naphthalenes, tetrachlorethylene, erichlorcethane,
dichloropropane, benzene, polybrominated biphenyls, chlorinated phenols,

toluene, chlorinated benzenes, znd chloroform.
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At each of the four sites, arrangements will be made to work through
clinical facilitias such ag hospitals, clinics, or physician's offices,
in grder to recruit & panel of respondents. At each site ten participants
will be recruited, for a total of 40, Potential participants (lactating
females) will be screened to decermine that they live in one of the areas
of iInterest and are willing and able to provide the milk sample.

A questionnaire will be sdministered for each participant o obtain
information on demographic variables, residence histories, and potesntial
exposure situations; for sach participamt, a sapple of milk will be gollected
and analyzed for the compounds of interast by gas chromatography/mass
spectTometry or high pressure liquid chromatography. 4 professional member
of the facility's staff, such as a ragistered aurse, will be trained in the
proper proceduras to administer the questionnaire and obtain the milk sample,
To try to reduce the non~participation rate due to refusals, and to reimburse
the subject for the time spent on the study, volunteers will be offered a

$5.30 incencive for participating.

3.0 Data Collectiom
3.1 General Rematks

Data collection for this research effort consists of the following
steps:
1. Scresning of potential participants (lactating women) to
determine that they live in ome of the areas of interest
{ses below), that they have rssided in that area for at
least the precading 12 months, that they have remained in
that area cnn:inuously_!or the preceding week, and that they

are willing and abla to provide a milk sampla,
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2., VWhen an eligible person is encountered, the nature and
purpose of the study will be explained and their partici~
pation solicited.

3. VWhen an eligible person agrees to participate, the persen
will be required to sign a Participant Consent Form (PCF)
in order to participate in the sgtudy.

4, Once the participant has signed the PCF, the person should
be listed on the Participant Listing For; (PLF), a Parient
Fumber assigned, and the data collector will proceed to
adminigter the Study Questionnaire {5Q) and collect the
nilk sampie.

5. Once the SQ has been administered and the milk sample collected,
the participant will be offered a $5.00 incentive for
?articipating.

6. Milk samples and completed datz collection ingtruments will
be returned to RTI.

3.2 Survev Instruments

As indicated in the preceding section, there are 3 data ceollection
inseruments for this research effort, the PCF, the PLF, and the 5Q; subsequent
sections contairn instructions for the use of esch instrument as well as
item~by--tiem explanations for their completion, and general descriptions
are provided below, The survey instruments have been designed hopefully
to provide an efficient means of collecting and recording the tequisite
data for the study. It is imperative that all survey instruments be completed
accurataly. The gsuccess and reliability of the study and its results are

dependent upon the quality of data collected, which will be fully dependent
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on the accuracy of your executicn of your assignment. As you couplete
a form, conduct a thorough edit to verify that required data have been
antered and entered correctly. Copies of the data collection instruments
appear in Attachment 1.

3.2.1 Participant Consent Form (PCF)

« Purposea: The purposes of the PCF are to introduce
the scudy; explain its objectives, sponsorship (the
relationship.and roles of RTI and EPA), and rTequire-
ments of and risks, burdens, and benefits to partici-
pants; and stress that participation is completely
voluntary and that all data collected will be kept
confidential.

+ Geuneral Description: The PCF is & single page form
printed oo special paper which makes three coples from
a4 single impression. The survey title appears at the
top, along with the name of RTI; spacas for necessary
identifying information appear at the bottom.

+ Administration: The PCF will be signed by the partici-
pant and contains an agrsement to provide the necessary
information and milk sample. Participants may freely
withdraw from the study at any time; however, in order
to encourage participaticn RTI offars an incentive of
five dollars to each participant to bs paid afrer sach
data set (PCF, SQ, and milk sample) 1s obtained. Again,

confidentiality of data is stressed, including steps
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taken to disassociste the name of the parricipant

from the data once collected; for exsmple, the PCF

is the only data coliection instrument which bears

the name of the participant and allows itz association
to study identificarion mumbers, but will be maintained
in hard copy only and stored in a rastrict;d area.

To further emphasize this disassociation, the incentive
will be paid in cash rather than by check or momey order,
although the participant will sign the PCF indicating
that the incentive was received. 4 gigned FCF must be
obtained for each pariicipant before proceeding with
Study Questiomnaire (5@) administration and ecollecticn
of the milk sample.

Dispesition: The top (white) copy will be attached

to the appropriate S5Q until it is received at RIT and
verified; the yellow copy will be provided to the
participant; the pink copy will be retained by the data

collecter.

3.2.2 Participant Listing Form (PLF)

*

Purpose: The purpose of the PLF {¢ to provide a means
of aagigning ynique numbers to participants ar each
performance site.

General Description: The PLF i3 2 single page form

printed on pink paper; space for Comments is provided
on the reverse side. The survey title appears at the
top, along with the names and sddresses of RTI and EFA/OTS

and a confidantiality statement.
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Administration: As sach participant is enlisted up

to the required aumber (10), that participant should

be listed on the PLF.

Disposition: When data collection at a site or facilicy
is completed, the PLF (or a copy) should be seant to RII.

3.2.3 S5tudy Questicnnaire (s5Q)

Purpose: The purpose of the 5Q is to obtain information
en participants, including demographic characteriscics
such as age, sex, race, and occupation; residence infor=-
mation; healch information such as current health stazus
and prascription medicaticns; and personal charagtarisctics
such as hobbies.

General Description: The 5Q is divided into six sectionms,
dealing respectively with demographic charactaristics,
occupation, health and personal habits, rasidence and
household information, informaticn oo the interviewar and
tespondent, and informarion regarding the milk sample,
including an indication as to whether or not the milk
sample was obtained, the date and time of acquisition

of the sample, and the date the sanple was shipped to RII.
Participants will be identified by a4 unique study sumber
used to correlats and cross-identify the questionnaires
and samplas by way of pre-printed self-adhesive labels.

The SQ is $ pages long, with space provided for comments.
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. Adminigtrartion: An SQ {s to be completed for each
participant for wvhom a signed PCF is cbtained.
« Dispositicn: The SQ's are to be sent to RTI as instructed.
3.3 Screeming
As indicated in section 3.1, potential participants (lactating women)
should be screened to determine that they meet certain study criteria for
participation:
l, That they are willing and able to provide a milk sample of
sufficient quantity (approximately 100 ml.)},
2. That they live in one of the areas of interest (see below),
3. Thst they have resided in that area for at least the preaceding
12 months, and
4. Théc they have remained in that area continuously for the
praceding 7 days.
Ag indicated in sectien 2.0, four areas have been chosen as perfor-
mance sites, with a specific Site Mumber assigned to each which will remain
constant for each site and is to be entered where appropriate on data

collection instruments &8s follows:

Site Sice Nusber

Northern New Jersey/Staten Island, New York
Bridgeville, Pennsylvania

Baton Rouge, Louisizna

Nitro/South Charleston, West Virginia

B oW N

With the exception of Bridgeville, Pennsylvania, participants residing in
scme sreas at each site are of considerably more interest to the study than

those living in others, as discussed in the following sections.
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3.3.1 Northern New Jersey/Staten lsland, New York

Within the Northern New Jersey/Staten Island area, potantial
participants residing in some commnities are of more interest than those
residing in others, more or less in the ordar listed below:

1. Bayonpe, NJ 9. Elizabeth, NJ

2. Northern Staten Island 10. Sayreville, NJ
(Port Richmond), NY 11. Rahway, NJ

3. Linden, NJ 12, Edison, NJ
4, Carlstadt, RJ 13. Parlin, NJ
5. Saddle Brook, NJ 14. Passaic, NJ
- L ]
6. Jersey City, NJ 15. Patterson, NJ

7. Kearney, NJ 16
8. Newark, NJ

Wayne, BJ

3.3.2 Bateon Rouge, Louisiana
Potential participants residing in Baton Rouge ars of primary

interast to this study; other communities in the Baton Rnﬁgc area of intarest
are Placquemine, St, Gabriel, and Geismar.
3.3.3 Nitro/South Charleston, West Virginia

Potential participants residing in Nitroe and Soucth Charleston
are of primary interest to this study; other communities of interest in ghe
area are Belle and Inatituts.

3.4 Participant Listing For:

When an aligible person is encountared who agrees to participate,
that person should be listed on a PLF in order to be assigned a unigue
Partictpant Manber. The PLF is completed by entering the appropriate Site
Bumier (see section 3.3 sbove); then, each time that an eligible participant
is encounterad who agrees to participats, up to the number required, enter the
Participant’s Name (Last, First, Middle) on the PLF and assign a Participans

Number in the left-hand colusm, beginning with Q001 at esch site unlass ocher-
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wise instructad, Assign Participant Rumbers consecutively for all study
participants. Where appropriate, enter the participant’s Medical Record
Number in the right-hand column. When making rmumerical entries, right-adjust
end enter leading zeroe.

3.5 Participant Congsent Form

Potentisl participants pust understand exactly what i3 involved in
participation in the study and what benefits may be realized by participation;
this undarstanding and agreement must be documented by & signed PCF. In the
event that the potential participant is under the age of 18 years, the person's
parent or other legal guardian must sign the PCF in order for the designated
eligible to particivate.

More specifically, the potential participant and/or that person's
parent, gusrdiac or other spokesman, must understand that full participation
in the study consists of providing answers to a questiomusire related to
envirenmental exposurs, part of which relates to the individual’s household
in general and part of which is related to the individual participant (be
prepared to ghow the person the SQ), and providing a mtlk sample of approximately
100 ml. (be prepared to ehow the person one of the oollection bottles.)

The individual must further understand that she will only enjoy certain limired
benefits in return for her time and inconvenience, primarily a $5.00 incentive
to be disbursed after administration of the questicmnaire and collection of

the milk sample. The individusl must understand that participation in the
study ii completely vEZuntary and that she may wvithdraw at any time, but that
payment of the incenvive ie dependent on full participariem. The individual
zust also understand that sll data collected in the study will be held

strictly confidential, and that names will not be disclosed,
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If the participant or that percus'e parent, guardian or other
spokesman agrees to participate, read through the PCT with them and make
entries where appropriate. At the bottom, record the Daote (momth, day, and
year) that the PCF is signed and print the Participant’s full Name (First,
Middle or Maiden, Last - do not abbreviate); record the appropriate Site
Nunber (ses section 3.3 above) and Participant Mumber (from the PLF); have
tha participant (or other appropriate person) sign the PCF; enter your signa-
tuze as witness; and racord the participant's home Address (Street Mumber and
Name, City, State, and Zip Code) in the spaces provided.

After data collection (administration of SQ and collsction of milk
sample) is completed, the participant {or that person’s parent or guardian)
should be given §5.00. The racipient must sign in the space provided at the
boctom of the PCF to indicate raceipt of the incentive. Should the signatures
on the PCF for Participant and Recipient be other than the participant's,
please explain in the Commants section of the 5Q.

Finally, as indicated in section 3.2.1, the top (whica) copy of
the PCF iz to be attached to the appropriate 5Q; the yellow copy is to be
provided to the participant or her guardian; aad the pink copy is to be
rectained by tha data collector,

3.6 Study Questionnaire

Befors proceeding with administration of the $SQ, read the Justifi-
cation and confidentiality statement in the box on the cover., Enter the
appropriate Site (ses section 3.3 above) and Participamr (from the PLT)
Numbers. Scapled inside the SQ you will find s set of pre-printed, self-
achesive labels which are necassary to identify corresponding SQs and samples.
Each label contains a unique Study Monber, which should be the same on all
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labels in & set, and mn indication of what the label is for. You should
also have some labels that have c.ly a Study Number and a few that are
conpletely blank; these are for your use in the event that a label is
damaged or missing. If you use a label that has a Study Number only,
you will have to write on the label what it is intended for, such as M[LX;
if you use & blank label, you must write on the label the Study Number and
vhat iz is intended for. Check to be sure that all the labels in & given
5Q contain the same Study Number; if not, do not use the $Q and return it
te RII. If the Study Number is the same on all labels, remove the one for
the QUESIIONNAIAE and place it on the cover of the S over the spaces
provided for the Study Number. Space for lomments is provided on page 5.
If the participant is under 18 years of age, the 5Q may have to
be administered in whole or part to the parent ox guardian, and must be
acministered in thet person's presence.. 1f the participant suffers from a
speech or hearing deficit, or is otherwise incapacitarted, the $5Q may have
to be administered to the spouse or some other gpokesman.

Item 1 = Race: Indicate the participsnt's rgee by placing an X
in the appropriate box. This gquestion may be answered by
observation; however, if there is any doudt whaisoever, ask.

Item 2 - Age: Determine and enter the participant's age in years
as of the last birthday.

Item 3 -~ Birthdate: Determine and enter the participant's exact
birthdete (month, day and year). Again, remember to right-
adjust and enter leading zeros. 4 note on dates: aceept and
reccrd partial dotes, tf that is all that the respondent oan
provide; in that case, indicate missing elements of the date
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with a dash (=) -= for exampls, April 19377 would be
recordad as -EH- .

Item 4 - Weight: Detarmine and enter the participant's approxi-
mate waight in pounds (to the neavest pound--no fraoticns!)
or kilograms, in which case observe the decimal.

Item S = Height: Determine and enter the participant's approximate
haight in fnches or centimeters.

Irem § = Current Employment: Determine if the p;rticipant is currencly
ezployed in any capacity and place an X in the appropriate bex.
If the answer 1a Yes, continue to Item 7; if the answer is
No, skip to Item 10.

Item 7 ~ Length of Present Employment: Determine and record the

length of time that the participant has been ezmployed by

he:. preun:. smployer; enter the units in the spaces provided
snd then place an X in the appropriate box to indicata whether
the uwits represent days, months, or years,

Iten 8 - Occupation Away From Home: Determine if the participanc's

occupation usually takes her away from home and place an X in
the appropriate box. 1If Yes, continue to Item 9; if No, skip

to Item 11l. This question, and Item 9 below, are aimed at
eliciting information regarding the location of the participant's
various exposurs to tha environment.

Item 9 - Location of Present Employment: If the participant is

currently employed, determine the nature (not the name) and

location (strest address, city, state, and Zip Code, 1if known)
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of the emplover. By nature, we mean the type of business,
such ag service station, school, hospital, grocery store,
doctor's office, hotal, restaurant, etc,

Item 10 -~ Emplovment Statug: If the participant is not presently

employed, determine which of the provided categories best
describes the participant’s status and place an X in the
appropriate box. If the response is choice 1 or 2, skip

to ltem 15; if the response is cheice 3-5, continue to Ttem l1l.

Iter 11 - Usual Occupation: Determine and record the participant’s

usual (or most common) occupation (when employed); be succinet -
e.g., high school coach, waitress, hocte} desk clerk, rtaxi{ driver.

tem 12 ~ Present Occupation: Determine if the participant is

presently employed in her usual occupatiorn (indicated in Item
11) and place an X in the appropriate box. Items 12 and 13
B2y be skipped for unemployed, retired and disabled persons.
Item 13: If the response to Item 12 was positive, determine how
long the participant has been employed in her vsual occupation
(recorded in Itew 11) and record; eanter the units in the spaces
provided and then place ap X in the appropriate box to indicate
vhether the units represent days, months or years.
Item 14: Determine if the participant presentl]y works at or in any
of the listed occupatrions or establishments and place an X
in each appropriate box.

Item 15 - Present Smoking Status: Ascertain if the participant

currently smokes cigarettes, and place an X in the appropriate

box. If YES, continue to Item 16; if NO, skip to Item 18.
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«~ Item 16 — Age at First Smoke: If the participant is a smoker

{a positive response to Item 15), ascartain the age {in years)
at which the participant started smoking and record in the
spacas provided.

Item 17 - Smoking Frequency: Ascertain how many cigarettes the

participant smokes per day, on the average, and place an X
in the appropriate box. If the participant uses tobacco in
some form other than cigarettes, such as snuff, record in the
space provided.

Item 18 -~ Time Qutdoors: Ascertain the gverage number of rours

that the participant spends out of doors each day and record
in the spaces provided =~ another indication of environmental
exposure.

Item 19 ~ Time Away From Home: Deterzine how many hours of the day

on the querage the participant normally spends mors than 2
miles away from home, and record in the spaces provided., This
determinacion should be done separataly for weekdays and
weskends.

Item 20 -~ General Health Status: Using the four qualifiers provided,

ascertain the participant's general current hesalth status and
place an X in the appropriate box.

Item 21 - Prescription Medications: Inquire as to whethar the

participant is currently taking any prescription medicarion(s)
on 8 regular daily basis and place an X in the appropriace
box; if YES, determine snd record the drug name - e.g., penicillin,

oral contraceptives, Valium, phenobarbital, erc.
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Item

22 = Non-prescription Medications: Inquire as to whecher

Item

the participant has taken any non-pregcription medicationms
in the past 24 hours, and place an X in the appropriate box;
1f YES, determine and record the drug nome -e.g., aspirin,
vitamins, Dristan, Bufferin, Alka-Seltzer, etc.

23 - Gasoline: Inguire as to whether the participant pumps

her own gasoline, for example at self-service pumps, and place

and X {n the appropriate box.

Item 24 -~ Egg Consumption: Determine and record the approximate

Iten

number of £ggs that the participant has eaten in the past
48 hours. Again, in recording numerical entries, remember
to right-adjust and enter leading zeros.

25 « Hobbies: Determine if the participant pursues any of

the listed avocations and place an X in aach appropriate box.

Itexs 26: Determine if the participant pursues gny activity that

Iter

includes regular use of sclvent glue or model airplane cement,
and place an X in the appropriate box.

27 - length of Residence in Area: Determine how many years

the participant has lived in the area of interest, and record
in the spaces provided. Round to the nearest year, except
that if the response is less than one year record as
and terminate the interview; the individual is ineligible to
participate further ip the study. This situation should be

detecred during the screaning process,
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Itenm 28 - Length of Residence at Current Address: Determine how
long the participant has lived st har current address;

record the unics in the spaces provided and place an X in
the appropriate box to indicatsad whether the units represent
days, months, or years. Use the most appropriate units and
round to the nearest appropriate unit. For example, more
than 28 days should be expressed in months and more than 11
months should be expressed in years. If the participant has
resided at her current address for less than 12 months, but
has lived in the area of interest for at least 12 months,
record any previous addresses during che preceding 12 months
(city and state is sufficient) in the Comments sectiom.

Item 29 - Cooling Appliances: Determine whether any of the indicated
appliances or others, in which case spaci)y, are used to cool
the participant's home and place an X in the appropriate box(es)
for all that apply.

Iten 30 - Home Garden: Determine if the participant's household

consunmes food growvn in a home garden and indicate the response
by placing an X in the appropriate box. If a positive respouse
is obtained, determine the locgtion of the garden and record.
Location could be participant’s backyard, or another comaunity,
in vhich case specify city and stats; be as specific a3
possible,

Itex 31 ~ Commercial Food Source: Determine where the participant’s

housebold usuaglly obtains fruit and/or vegetables snd record.
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Again, be as specific as possible. For example, if

the ¢ity or town has more thau one store by the same name,
the store name alone would not be an adeugate answer; as a
matter of course, record the name and location of the store,

market, or vendor.

Items 32«34 ~ Water Sources: 1In Item 32, try to decermine the

Itex

primary source of drimking water for the participant’s
household and place an X in the appropriate box. In Itenm

33, determine if the same primary drinking water source
indicated in Item 32 is used for drink mizwes such as coffee
and ctea: if it differs, indicate how, In Item 24, try to
determine the primary source of water for cooking in the
participant’s household and place an X in the appropriate box.
For example, some houssholds in some sreas of the country

use bottled water for drinking snd drink mixes but tgp wazer
(from whatever source) in cooking.

35 « Other Household Tobacco Use: Inquire as to whether

Iten

other members of the participant’s household smoke, and place
an X in the appropriate box; if YES, determine if the other
members smoke cigarettes, cigars, a pipe, etc. and place an
X in each appropriate box.

36 - Occupation of Other Household Members: Determine if any

other members of the participant's hourehold work at any of
the listed occupations or businesses, and place an X in each

appropriate box.
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Item 37 = Hobbies of Other fousehold Members: Determine if any

other members of the participant's household pursue any of
the listed avocations, and place sn X in each appropriace box.

nnspondentfln:erviewer Information

Iten 38 - Respondent: Indicate, by placing an X in the appropriate

box, whether the person who sarved as the primary respondent was
the pa:ticipgnt or scme other person, in which case specify
in the space provided.

Item 39 = Interviewer Number: Enter your assigned 3-digit

Interviewer identification Nunber.

Item 40 - Date of Interview: Enter the date (month, day and year)

that the interviaw was conducted and the questionnajire compleced.
Item 41 « Intexrviewer Neme: The nams of the person sdministering
the quasticnnaire should be printed in the space provided.
Sample Information
Item 42: Indicata, by placing aa X in the appropriste box, whether
or not & mwilk sample was collgc:td; if not, explain in the
Comments section below.
Item 43 - Date and Time of Milk Samole Collectiom: If a milk sample

is collected, record the date (month, day and year) and
approximata time (using a 24-hour clock) of such ecollection.
The time should correspond to the time that collection was
comple:cé; on a 24~hour clock, add 12 to the p.m. hours - a.g.,
1:00 p.o. would be 13:00, 5:30 would be 17:30, etc.
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Item 44 -~ Date Shipped to RTI: Record the date (month, day amd

year) that the respective milk sample was shipped te RII, or
turned over to an RTI representative.

3.7 Collection of the Milk Sample

3.7.1 General Remarks

As indicated in section 1.0 above, the milk samples are
being collected for chemical analysis by RII as part of an EPA study to
measure pollutant levels in human milk and evaluste the utility of using this
body fluid in specific pollutant studies. The chemical compounds for which
the samples will be analyzed are present in extremely low levels, so the
utmosy care and cleanliness must be used to prevent either contamination or
loss., The instructiops below are designed to preserve the integricy of the
sample and should be followed precisely.

3.7.2 Sample Collection Instructions

1. The bottles provided have been thoroughly cleaned and
should be kept tightly closed, except during sampling;
do not wash or otherwise ciean them.

2. Remove the MILX SAMPLE labe)l from the sheet of labels
in the appropriate SQ and place on one of the collection
bottles.

3. The milk should be momually expressed directly into the
the bottle; do not use breast pumps or ocher devices as
the plastics in such devices would contarinate the sample.
Hands should be cleaned and thoroughly rinsed to remove

any residual socap; do not use rubber gloves.
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4. Collect as much milk as possible. Unless the mother
has recently nursad her infant, at least half a3 bottle
should be easily obtainable. Laas than half a bottle
is unuseable and does not constitute a sampla. The
abiiity of the participant to provide an adequate sample
should be determined during the screening process.

5. Immediately cap the bottle and double check to see that
the study numbers on the bottle and questionnaire match.

6. The milk sample should be immediataly frozen following
collection and remain so until shipping.

7. Note any deviations from this procedure in the Comments
saction of the appropriate SQ.

3.7.3 Shipping Instructions

1. Pack the container as it was recaived.

2. F4ill the can with dry ice.

3. Make sure that there is adequate padding to preveat
breakags, that all excass space is filled with packing
paterial.

4, Fill out snclosed Federal Express forms, actach to
the outside of the bhox, and seal the box.

5., Call Federal Express and have tham pick up the package.

6. When Federal Express picks up the package, call Dr. Micch
Erickson at RTI (see below) to notify him that Federal
Express has picked up the package; 1if Dr. Erickson 1is out,

laave an appropriate message with his sacretary.
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7. Mail the corresponding questjoonaires to RTI in one of
the esvelopes provided.

8§, Uhen the questionnaires ere in the mail, call Ben Harris
at RTI (see below) to notify him that the questionnaires
are in the mail; 4f Mr. Harris is out, leave an appropriate

message with his secretary.

4.0 Confidentiality
41l survey research conducted by RTI is based on highest ethical standards,

including those related to confidentiality. These standards are applied from
the earliest steps of deciding whether or not RTI should participace in a
proposed survey to the final steps of analyzing and reporting the information
obtaired, Strict precautions must be observed at all times to protect
the rights of those whom we interview or azbout whom we cellect data. Such
precautions are buift into the study design, so that promises of confidentialiry
and anonynity will be upheld during a1l phases of data handling and analysis.

No amount of effort to insure confidentiality will be successful,
however, unless those regponsible for data collection in the field maintain
equally rigild standards, treating with utmost confidence all information offered
or observed during data collection, Successful and meaningful survey research
is dependent on the establishment of trust betweep individuals engaged in data
collection and sources of information, and maintaining this sense of responsibility
to the public throughout all survey activities.

Each data collector will be required to sign ir duplicate a coatractual
agreenent which includes provisions on confidentisl trestment of data, This
agreenent is designed to protect you as well as RII and participaring insritu~

tions and individuals. A copy of this agreement appears in Attachment 2.
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~ The importance of total confidantiality cannot be over-emphasized. Any

breach of confidence could result in licigacionm.

5.0 Contacts with Profect Staff

During the data collection period it will be necessary for data
collectors to maintain regular contact with RTI project staff by telephone.
While you are collecting data, problems or confusing issues may arise that
are not addressed in these instructions. You are encouraged to telephone
RIT whenever you experience a problem or eacounter a situaticn which you
fasl you cannot adequately handle,

All suppliss tequired for data cocllection will be furnished by RII.

Shouyld you require additional supplies during the conduct of data gollection,
inform your RTI coatact so that proper arrangements cin be made, Need for
addicional supplies should be anticipated so that your work will mot be delayed
whila you await receipt of needed items. All study-related items that are

in your possession at the conclusion of data collection are to be raturned

to RTI or disposed. of according to instructions from your RII comtacr,

Calls to BTI should be made berween the hours of 8:30 a.m. and 5:00 p.m.
(Eastern Time), Monday through Friday, to RII's toll-free number, 8500-334-8571,
Requast to speak to the appropriate project staff member listed below:

Dr. Mitch Erickson Extension 63505
{(regarding milk sarmpls collecticn)

Mr. Ban Harris Extension 6035
(regarding participant selection and questionmaire administration)
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If the problen is particularly acute, and you have trouble getting through
on.the tollefree line, call colleet 919-541-6505 (Dr. Erickson) or 919-541-6055
(Mr. Harris). After 6:00 p.m. Eastern Time you may call Mr. Rarris collect

at work (919-541-6055) or person~to-person at home {919-942-6988).
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Attachment 1

Data Collection Instruments
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Oml M. VISR

! Expwe: §

RESEARCH TRIANGLE INSTITUTE
STUDY OF ORGANIC COMPOUNDS IN KUMAN MILK

- PARTICIPANT CONSENT FORM

1 understand that Ressarch Trisngls institute it enqaged in ¢ study of vanous Drganic COMPOUNTS 1 thay DD
in hurisn milk. | undertang that the survey &5 bewg conductad in order 12 mamure the levets of vivicua omganc
compeunds in mrnan milk, and i limiteg @ tw purposs Rated | further undierrtand that the survey is baing
contusted under the auipites of tw United Statey Envirgnmentl Protection Agendty in enotrauon with

[Rame of Locsl Agency) - _—

1 50 hereby fresly consant to participate in this mmudy of erpanic compounds in human milk snd undsrsand that
my partcpstion will consist of prowading T W pirs related 1o stviroNMARTRE ExXDOILIY N0 Dro-
withng » itk mole of seprcumataly 100 mi, 1 underriand that an sgent of Aeaarch Trangle intinste will
ORS00 this QUETIIONNAITE and collett the Milk sampls, sfter whith | will recsive s incenove of fws dolitan for my
partcipaton.

I uncerstand thet rw name will not be voluntarily disciosed, or eferred to in any way when tompiling snd
wvalusting the results of the nudy. | ynderstend that carticipation in this tudy May result in 1o direct benefita 1
me, otr Than thase described herin, snd tut | am free to withdraw from this study ot sty B, It Res been
wpained 1o e that them are no significant nsic: w0 My from paricioetion in this study. | further undermant that
whvis perticisating in e stady | will be fret o sk sy QUerhONs EONCArNIng tha Imady: it | have any furtner
UEshons Aboyt the Drojrct, | know that | am frae to contact

or Mr Benjamin & M. Harms, 111, Survey Coerstions Conter, Nesearch Trimngle ingtitute. Resmarch Tripngle Park,
Nortn Carpling 27708, tmlepnone number $15-641-805E,

[ vown li"llj'lll Puripant's Nama .
o] iDayi Yoo} iPreme}
S M At D Parviapant Number: ED
SIGNATURES:
Partich - A —
Adore e N e 1o et e o
LEtrww Nutnbar shdt Narme!
[TITT]
[-TY] [: 14 ] T e Cao
Sgamture #f Apnpime)
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STUDY OF CRGANIC COMPOUNDS IN HUMAN MILX

Spsnacnd by; Congurted by:
Ottica of Towe Sutemnons Romarah Trinme ptronm
Ervvronmentsl Fratnn Ageney .0, Jox 17154
Wearwanon, .G, 20480 Rawarsh Trangie Park, Noreh Carsling 27709

PARTICIPANT LISTING FORM

NOTICE: AN vt d on v dor vt would eemit i ik of BB il W Y gD well
e v in wiriet confiiyna, w08 vimd oy Dy Bersng angegad in afwd for o purioess siated For e Mgy, A will mot e
oiauiomc] ae b - thae o yand fir vy DY DD,

P

Purtmpent Perucipamt Mews /L, Fir. idisaie) Mationl Ausary Nurmber

bed LK
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OME Na, 158-5TRD
Aporoust Eaarvs Jeorenber 1§

STUDY OF ORGANIC COMPOUNDS (N HUMAN MILK

Snsromwl by Conchrron by:
Oiine of Texis Sutwtants Myagurnh Trighgis Imiaste
R ol # Agurry PO, Sax 12104
Watongon, 0.C. J0480 Resparch Triangls Park, North Cerotive. 27700

QUESTIONNAIRE

THE RESEARCH TRIANGLE INSYITUTE OF ARSEAACH TRIANGLE PARK, NORTH CAROLINA, IS
UNDERTAKING A RESEAACH STUDY FOR THE U.S ENVIRONMENTAL PROTECTION AGENDY
OF LEVELS OF VARIOUS ORGANIC COMPOUNDS IN MUMAN MILX, THE INEDRMATION
RECORDED IN THIS QUESTIONNAIAE WILL SE HELD IN STRICT CONFIODENCE AND WiLL BE
USED SOLELY FOA RESEARCH INTO THE EFFECTS OF ENVIRONMENTAL FACTORS ON PUBLIC
HEALTH. ALL AESULTS WiLL 8K SUMMARIZED FOR GROUPS QF PEQPLE; NO INFORMATION
ABOUT INDIVIDUAL PERSONS WILL BE ASLEASED WITHOUT THE CONSENT QF THE INDs.
VIDUAL, THIS QUESTIONNAIRE I3 AUTMORIZED BY LAW {P.L. 94-488). WHILE YOU AARE NOT
AREQUIRED TO RESPOND, YOUR COOPERATION 15 NEEDED TO MAKE THE RESULTS OF THIS
SURVEY COMPREMENSIVE, ACCURATE. AND TIMELY,
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for Project

Rasearch Triangle Instituce

DATA COLLECTION
Prodact No.

AGREEMENT

I, , &grat to provide, as =
aaployse of Poverforis Company, Inc., fiald data collection services for
Resesrch Triangle Institute fo conoecticn with che projesct named sbove.

a. 1 agtes to provide services within che guidelines and specifica-
tions for project data cellscrion acrivitias provided by Research
Triangle Instituta;

b. 1 am svare that the research bdaing conducted by the Inaticute is
baiag parformed undar contractual arrangwment with

€. 1 agrae to treat as confidentis) all Informatien sacursd during
interviaws or obtained in any projacterslated vay during the
period 1 am providing servicas to the Instituts;

d. I shall at all tinmes recognize snd procact the confidentiality
of all information sscured while providing ay servicas throughout
the conduct of this ctesearch project;

s, 1 s avave that the survey instrumencs completed form tha-basis
from which all the soalysis will be dravn, snd thetefors sgree
that all wotk for which I submit iavoices will be of high guality
+and in sccordance with project specificscions; and

£. 1 fully agres to conduct mysalf az sll times in & mannar that
will obfain the respact and confidence of all individuals frem
whom dats vill be collscted and [ will aot betray this ¢omfidence
by divulging information cbtained to anyone other thac authorized
Tepressncacives of Kassarch Triangle Instituts.,

Datad at

— (City/Town) (State)

this day of 19

Employee

For Rasearch Trizngle Ioszituts

Dispositicn: Original to XII; yellow copy ratained by Employes.
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SAMPLING AND ANALYSIS OF VOLATILE ORGANICS IN MILX
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SAMPLING AND ANALYSIS OF VOLATILE ORGANICS IN MILK

1.0 Principle of the Method
Volatile compounds are recovered from an aqueous or solid sample by

varming the sample and purging helium over it. The vapors are then trapped on
a Tenax cartridge which can be imtroduced by thermal desorption directly into
the GC/MS for analysis. This protocol is the result of extensive development
efforts.(l'g)
2.0 Range and Sensitivity

For a typical organic compound approximately 30 ng is required to
obtain mass spectral identification using high resclution gas capillary
GC/MS analysis. Based on a 50 g »wilk sample, a detection limit of about 0.6
pg/kg would be possible. The dynamic range (limit of detection to saturation
on the mass spectrometer) for a purged sample is ~10k; however, smaller
sazples may be purged and the upper end of the range increased commensurately.

3.0 Interferences

Two possible types of interferences must be considered: (1) material
present in the sample which physically prevents the effective purge of the
sample, and (2) materisl which interferes with the analysis of the purged
sample. In the former case, several techniques have been developed to
handle such problems (e.g., foaming) by diluting and stirring the sample.
The second case is minimized by the use of GC/MS for the analysis, since
usique combinations of w/z and retention time can be selected for most
compounds. This permits the evaluation of compounds even though chromatogra-
phic resolution is not obtained.
4.0 Precision and Accuracy

The purge and trap technique has been evaluated for a variety of
matrices using model compounds which are expected to be typical of volatile
halogenated compounds.(l) b
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The recovery of the purge step was validated using cow's milk samples
spiked with IAC-chlorofo:n, lac-carbqn tetrachloride, 1&c-chlorobenzene and
lac-bromobenzene. The average recoveries were 88, 88, 63, and 35 percent,
respectively. The recoveries correlate roughly with volatility (inversely
with boiling point), so anticipated recovery for other compounds may be
interpolated from these data.

5.0 Apparatus
5.1 Purge Apparatus

The purge apparatus is shown in Figure 1.
5.2 Sampling Cartridges

The sampling tubes are prepared by packing a 10-cm long x 1.5-cm 1.4,
glass tube containing 6 cm of 35/60 mesh Tenax GC with glass wool in the ends
to provide support.(z'S) Virgin Tenax is extracted in a Soxhlet extractor for
8 minimum of 24 h with redistilled methanol and pentane prior to preparation
of cartridge samples.(z’S) After purification of the Tenax GC sorbent and
drying in a vacuum oven at 100°C for 2-3 h all of the sorbent material is
meshed to provide a 35/60 mesh-gize range. Sample cartridges are thea prepared
and conditioned at 270°C with helium flow at 30 mL/min for 30 minutes. The
conditioned cartridges are transferred to K:i.maxo (2.5 em x 150 cm) culture

tubes, immediately sesled using Teflon-lined caps, and cooled. This procedure
(2,3)
d.

is performed in order to avoid recontamination ¢f the sorbent be
5.3 GC/MS/CoMP

The volatile halogenated hydrocarbons purged from water are apalyzed on
either an LXKB 2091 GC/MS with an IXKB 2031 data system or a Varian MAT CH-7
GC/MS with & Varian 620/i data system. The sample, concentrated on & Tenax GC
cartridge, is thermally desorbed using an inlet manifold system.(z’&) The
opersting conditions for the thermal desorption unit apd the analysis Tenax GC
cartridges are given in Table 1.
6.0 Materials

6.1 Sampling
Clean, 120 ml, wide-mouth glass bottles with Teflon-lined caps are used

for the coliection of milk samples.
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Figure B-1.
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Table B~1, INSTRUMENTAL OPERATING CONDITIONS

iXs 2091 ___Varisn MAT CR-?
Desorption chambar tesperature 270 265
Desorption chasber Ne flow 15 nlL/win 10 al/min
Desorption time 2.0 min 5.0 mia
Caplllary trap tesperature during desorption ~196°C ~194°C

Temperature of capillery trep during injection
cato column

Tine of Ne flow threugh caplllary trap
Be flow through ¢olums [sweep tine]
Cacrfer flow

Copillary columm

Colvam temperature

Scsa range

Bcan rote

Sean cycle time
Scan mode

Teap currest
Filament current

Accelerstiog volstage

~196*C to 250°C - then held ot 190°C

12 3/4 wminm

%.5 nin

2.0 al./min

100 » SE-}0 BCOT

30*C for 2 wim,
then &*/min to 240*

5-490 daltom

2 aec full scele
2.4 aec
parabolie

A

S0pA

3.5 kv

12 374 win

& nin

1.9 sl/mnia

20 = St-30 WCOT

20 + 240° at &*/als
20 + 300 delton

1 sec/decads

4.5 see

exponent il

300uA
ny




6.2 Puzge

Tenax cartridges « 16-mm o.d. x 10.5 cm glass tubes filled with 6 cw of
Tenax with l-cm glass-wool plugs in each end.

Charcoal cartridges - 16~mm o0.d. x 6 ¢m filled with 4 cm of charceal
and glaas-wool plugs in each end.

Glass culture tubes with Teflon-lined screw caps.
7.0 Procedure
7.1 Collection of Field Samples

Milk (60-120 amL) is expressed directly into the wide-mouth bottle,
capped tightly, and frozen for shipment and storage. To preserve the iante~
grity with respect to volatiles, handling and transfer must be minimized.
7.2 Purging of Volatiles

The apparatus iz assembled as depicted in Figure 1, including the Tenax
GC cartridges (1.5-cm diameter x 6.0-cm length). A carbon cartridge 1.5-cm
diameter x 4.0-cm length is connected to the effluent end of the Tenax
cartridge to prevent contaminatijon of the cartridge by laboratory vapors.
The milk sample is cooled to ~4°C, shaken vigorously and 100 alL diluted with
350 mL distilled water. The pH of the solution is adjusted to 4.0 with
sulfuric acid. A glass-wool plug is inserted into the center neck of the
flask just above the lavel of the solution and, with the flask in a heating
wantle, the solution is heated to 70°C while it is stirred with a magnetic
stirrer. The sample is purged at 15 ml helium/min and 70°C for 90 minutes.
The loaded cartridge is removed and stored in a culture tube containing 1-2 g
Ca304 desiccant for 2-12 h. The desiccant is removed from the culture tube
and the dry, loaded cartridge stored at ~20°C,
7.3 Analysis of Sample Purged on Cartridge

The instrumental conditions for the analysis of volatile compounds of
the sorbent Tenax GC sampling cartridge are shown in Table 1.(2-9) The
thermal desorption chamber and six-port valve are maintained at 270°C and
200°C, respectively. The belium purge gas through the desorption chamber is
adjusted to 15-20 ml/min. The nickel capillary trap at the inlet manifold
is cooled with liquid nitrogen. 1In a typicsl thermal desorption cycle a
sampling cartridge is placed in the preheated desorption chamber and helium
gas is channeled through the cartridge to purge the vapors into the liquid
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nitrogen cooled nickel capillary trap. After desorption the six-port valve
is rotated and the temperature on the capillary loop is rapidly raised; the
carrier gas then introduces the vapors onto the high resolution GC column.
The glass capillary column is temperature programmed from 20°C to 240°C at
4°/min and held at the upper limit for & minimum of 10 minutes. After all
of the components have eluted from the capillary column, the apalytical
column is cocled to ambient temperature and the next sample is processed.
7.4 Quantitation

All data are acquired in the full scan mode. Quantitation of the
halogenated compounds of interest is accomplished by utilizing selected ion
plots (SIPtg), which are plots of the intensity of specific ions (obtained
from full scan data) versus time. Using SIPs of ions characteristic of a
given compound in conjunction with retention times permits quantitation of
components of overlapping peaks. Two external standards, perflucrobenzene
and perfluorotoluene, were added to each Tenax 6C cartridge in kmown quanti-
ties just prior to apalysis. 1In order to eliminate the need to construct
complete celibration curves for each compound qusntitated, the method of
relative molar response (RMR) is used. Ibp this method the relationship of
the RMR of the unknown to the RMR of the standard is determined as follows:

= Aunk/molesunk
std Astd/nolesstd

RMR

- Aunk"unk,cwun!g
unk/std -~ A, /8 . /GVW_, .

RMR

where A = peak response of a selected ion,
std = standard
unk = uynknown
g = number of grams present, and
GMW = gram molecular weight.

Thug, in the sample analyzed:

(A i) Mok (850.a)
$unk = (Astd)(Guwstd)(RHRunk/st&j
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The value of an RMR {3 determined from at least three independent analyses

of standards of accurately known concentration prepared using a gas permeation
system.(s) The precision of thisz method has been determined to be generally
210 percent when replicate sampling cartridges are examined.
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APPENDIX C
ANALYSIS OF SEMIVOLATILE ORGANIC COMPOUNDS IN MILK
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ANALYSIS OF SEMIVOLATILE ORGANIC COMPOUNDS IN MILK

1.0 Principle of the Method

Milk samples are collected from nursing ﬁothers and frozen until ready
for analysis. An aliquot of the thawed sample is then extracted, cleaped up
by Florisil column chromatography and analyzed by GC/MS/COMP.

The extraction procedure used bere is preferable to that used by the
AOAC‘I), since both polar and nonpolar compounds are extracted from the
milk. The AOAC method is designed for pesticide residues and would not
efficiently extract polar and/or acidic compounds.

Opea column chromatography is a necessary prerequisite to GC/MS/COMP
analysis. Although some loss of sample may occur during the extraction and
¢leanup, these procedures remove proteins and fats from the sample which
would otherwise create overwhelming interferences for GC/MS/COMP analysis.

Since the compounds of interest in these fractions cover such a broad
range of volatilities, the GC/MS/COMP analysis can be rather complex. The
higher PBBs of interest in the extracted fraction must be chromatographed on
a very short column (45 cm x 0.2-cm i.d., 2 percent OV-101 on Gas-Chrom Q)
at high temperatures to elute them as sharp peaks which may be identified
and quantitated. These chromatographic conditions are not applicable to
more volatile compounds since they are not resolved from the sclvent. Thus,
the extracted fraction is analyzed a secoad time using a nonpolar SCOT
capillary column (either OV-101 or SE-30 liquid phase) to separate and
identify semivolatile constituents (e.g. chlorobenzenes, PCNs, pesticides,
etc.). The chromatographic conditions are typically 60°C initially, program-
med to 240°C (or the column limit) at 6%/min.

The mwass spectral data are stored on magnetic tape. The mass spectra of
interest will be printed out by the instrument operator for qualitative
analysis. Quantitation from this data may be achieved by integrating the
area of selected ions and comparing them to the area of the external standard.
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The sensitivity of the determination may be significantly improved for
quantitative purposes by using the technique of selected ion monitoring
(SIM), also known as multiple ion detection (MID). This technigue monitors
up to ¢ ions at a sensitivity 10-100 greater than the normal operating mode.
This technique is used for quantitation of compounds in samples where the
increased sensitivity is necessary for detection or accurate determination.
2.0 Range and Sensitivity .

The detection limit of the GC/MS/COMP system bas been determined to be
about 5-50 ng/pl for pesticides such as y-BMC, p,p'-DDE, atrazipe, trifluralin
and heptachlor using a2 40 m SE-30 capillary column. When SIM was used, the
detection limit was about one order of magnitude less (i.e., 0.5-5 ng/pl).

The detection limit for tetrabromobiphenyl is about 1 ng/pL in the SIM mode
using 45 x 0,2-cm i.4. column packed with 2 percent OV-101 coated on Gas-
Chrom Q.

For an instrumental detection limit of 1 ng/pL, the overall sensitivity
of the method should be about & ng/ml (6 ppb) milk assuming & 50 mL milk
sample extracted and extract concentrated to 0.3 mL. This detection limit may
be improved by using SIM and may be worsened by background interferences.

3.0 Precision and Accuracy

When electron capture gas chromatography (GC/ECD) was used, the mean
recoveries from cow's milk for seven replicates ranged from 57 teo 93 percent
for six model compounds. Thus, the results obtained may be as little as
half the 2ctual amount in the sample. The relative standard deviations
(RSD) for the above replicates ranged frow 11 to 33 percent, with the average
RSD at 21.7 percent. Thus the precision of the method iz about * 20 percent.
It is anticipated that accuracy and precision will improve with experience

with the method.

4.0 Apparatus
4.1 Gas Chromatograph

A Fisher-Victoreen 4400 gas chromatograph with an
detector, & 10-13 AFS electrometer, and a I.h gV recorder is used.
4.2 Gas Chromatography Column

For most compounds, separation is achieved using a 40 m SCOT glass
capillary column coated with 1 percent SE-30 and 0.32 percent Tullanox. For

3H electron capture
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the compounds of very low volatility {e.g. the higher PBBs) which will not
chromatograph on the capillary column, a 45- x 0.2-cm i.d. glass column
packed with 2 percent QV-101 on Gas-Chrom Q is used.
4.3 Liguid Chromatography Column

A 2%-pm {.4. glass colump with a Teflon stopcock is used.

4.4 Gas Chromatography/Mass Spectrometer
An LXB 2091 gas chromatograph/mass spectrometer with 2 PDP 11/4 computer
is used. The system is equipped with a glass jet separator and is used with

either glass capillary or packed glass column.
5.0 Materials
Kuderna-Danish evaporators:
5 oL receivers
250 ol XD flasks
Snyder columns
500 mL flat-bottom boiling flasks
25) mlL separatory funnels
Clean glass wool
Whatman 1 P/S filter paper
Florisil
Sodium sulfate (anbydrous)
Acetone "Distilled ip Glass", redistilled
Pentane "Distilled in Glass", redistilled
Toluene "Distilled in Glass", redistilled
Ethyl ether "Distilled in Glass"
6.0 Procedure
6.1 Extraction
(1) Mix 50 aL (or volume available up to 50 ml) of a milk sample with
clean glass wool and 150 mL of acetone to precipitats the proteins.
(2) Decant and filter the acetone/water layer.
(3) Repeat steps 1 and 2 with two 50 mL acatone fractionms.
(4) Concentrate to sbout 20 mL using s Kuderna-Danish evaporator.
(5) Extract the precipitate with 40 ml of toluene; decant and filter
the toluene layer.
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(6)
(7
(8)
(9)
(10)

6.2 Florisil Column Chromatography

Combine the toluene extract and the scetone extract with shaking.
Let the layers separate and draw off toluene (top) layer.

Repeat Steps 5-7 with 40 ml teluvene and then with 10-20 al toluene.
Discard the lower water layer.

Dry the organic layer with anhydrous sodium sulfate and concentrate
to desired volume using a flat-bottom boiling flask and Snyder
column. Quantatively transfer to a vial and concentrate to 5-10

ml, under a gentle stream of nitrogen.

(1)

(1)
(2)

(3)
(4)

(s)
{6)

(7)
(8)

(9)

Prepare Florisil by beating to 130°C for at least 5 hours.
Prepare a 24-mm i.d. column so that the Flerisil is 10 cm high
after settling,

Place sbout 1 cm of anhydrous sodium sulfate on top of the Flerisil.
Rinse column with 40-50 mL pentane, never allowing the solvent to
go below the Nazso& layer, as channeling may result.

Add up to 10 mlL of sample to column.

Elute with 200 al of 6 percent ethyl ether/pentane solution at <5
nl/min.

Collect and concentrate in a Kudernma-Danish evaporator.

Evaporate upder nitrogen stream to ~ 1.5 mL. Quantitatively
transfer to s vial, store in a freezer.

If sample solidifies after concentration, repeat the Florisil

cleanup (Steps 1-8),

6.3 Standards
Standards are spiked into the sample following the extraction and

workup (dlo-pyrene was used at 200 ng/mL).
6.4 Analvysis

6.4.1 GC/MS/COMP Analysis for Semivolatiles

Inject 0.2 pL onto a 40 m SE-30 SCOT capillary st 60°C initially,
program at 6°/min to 240°C, then hold until no more peaks are observed.
Collect mass spectral data at 2 sec/scan from m/z 20-500. Compounds amenable
to this analysis include organic compounds with volatility lower than that
for purgeable compounds. Only the very low volatile compounds (e.g. higher
PBBs) will not elute from the capillary.

116



6.4.2 GC/MS/COMP Analysis for Low Volatile Compounds

6.4.2.1 ‘Normal Procedure

Inject 1.0 pL onto & 45 x 0.2-cm i.d. glass column packed with 2 percent
0V-101 ¢n GasChrom Q at 220°C initially, prograam to 300° at 12°/min and hold
until all peaks have eluted. A helium flow rate of 20 ml/min is used. The
" mass spectrometer is scanned from m/z 20-1000 at 2 sec/scan.

6.4.2,2 Alternate Procedure

Using the same chromatographic conditions analyze the sample by SINM.
Preselect up to 8 ions characteristic of the compound(s) of interest and onme
ion characteristic of the standard. Retention times provide qualitative
identifications. Peak areas may be used for quantification as discussed
below. This alternate procedure has 10-100 times better sensitivity than
the full scan mode and provides faster quaantitative results. The main
disadvantage is that only preselected compounds may be identified.

In addition, if specific halogenated compounds are found to be present
with little interference in most samples, they may be analyzed by GC/ECD.
This procedure improves the sensitivity and reduces the analysis time (since
GC/MS/COMP requires an offline data‘output). If GC/ECD is used, approximately
10 percent of the analyses are verified by GC/MS/COMP.

6.4.3 Qualitative Data Interpretation

Spectra are interprated by visual comparison with standard spectral
reference collectionscz’s) where possible. Where standard spectra are not
available, tentative identifications are made based upon interpretation of
the mass spectrum. Where possible, the GC retention time is also used to
assist in the identification procedure.

All identifications and interpretations are checked independently by
other experienced chemists or spectroscopists to assure that the interpreta-

tions are correct.

6.4.4 Quantitative Analysis

In order to eliminate the need to construct complete calibration curves
for each compound to be quantified, the method of relative molar response
(RMR) is used. Successful use of this method requires information on the
exact amount of standard sdded and the relationship of RMR (unknown) to the
RMR (standards). In general, the RMR for a compound is determined for a
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characteristic ion (parent or fragment) in its mass spectrum. The integrated
ion current may also be used, but is generslly less precise. The value of
RMR is determined from at least three independent apalyses. The method of
calculation is as follows:

Q) RR . o Dun/t0le8yg
unknown/standard A‘tdfmolesstd

A = peak area, determined by integration or triangulation
of the total ion current or for a selected mass of each
compound

- Aunklgunkm"wunk
unk/std Astd,sstdmﬂwstd

{(2) RMR

A = peak area, as above
g = number of grams present
GMW = gram molecular weight

Thus, in the sample analyzed:

Aunkmnwunk/gstd

3 =
Bunk Astd,GMwstd,RHRunk/std

7.0 References

1. [Horowitz, W., ed., AOAC Methods of Analysis, 12th ed., Association of
Official Analytical Chemists, Washingten, DC. (1975).

2. McLafferty, F. W., E. Stenhagen, and S. Abrahammson, ed., "Registry
of Mass Spectral Data," Jobn Wiley and Sons, New York (1974).

3. Eigbt Peak Index of Mass Spectra. Vol. I (Tables 1 and 2) and II
{Table 3), Mass Spectrometry Data Centre, AWRE, Aldermaston, Reading,
RG74FR, UK (1970).

Protocol Frepared, June, 1980
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APPENDIX D
VOLATILE COMPOUNDS IDENTIFIED IN SELECTED PURGES
OF MOTHER'S MILK
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Table D=-1. VOLATILE COMPOUNDS IDENTIFIED IR PURGE OF SAMPLE N0, 1081
(Bayorme, NJ)

Chronato= l;uuu Chu:nuu— l.;nuu

fatde. Co et fask vo. _ (o) Compouet
u L] carboe dioxide 4 150 geoctany
hi | 8 chlororrif]oorom chans (Y73 182 tatrachloroethylans
2 €1 propyless L] 1s2 Cylly dsomar {tect.)}
l (4] C‘l. saouar &3 154 t.lu dsowar (tent.)
[} 6 Clly 1oower L 134 silexsne
L] 67 c&I‘ 1stwmr AS 159 CyFy g Laomer {eant.}
] b3 acocaldahyds &6 %l chlerebsarsnn
7h il statons A7 143 1=chlorohenans (Cant.)
n T4 trichioreflvorew thany L2 186 achylbsozess
] 16 E-pencace L 160 sylass ipomer
¢ 7 Secpropansl 50 i J-heptasoes
10 " methyliens chicride 51 113 d=heptancos
11 &8 Iyreon 113 2 1713 SEYTRDS
12 8 carbon diaulfide 53 113 I':’lu Laowar
13 LE] e=butana) 53 1 Collyy inomer
W [ 4] cyclapeniave 3 174 g=baptunal
15 1] C“!‘O: 1nowe? 33 174 xylens isomr
3 )3 methyl uthyl katoos 54 irs € olzy ivemmr (renc.)
17 9 L4y, tacemy 55 178 praonans
18 | ] beza!luoTobenzene {ior. std.) 56 179 cm‘n inotyy
1% [ 1] prhazaos 5 18} S-m thyi~l=iodobutans
20 ] chlareforn Saa 183 isopropyibanzens
21 97 :7"1& 1apmar 582 184 ‘10'2: inDmar
32 99 csnu isower i N €} 8,, isomr
2% 1062 parflucrocolusns (iot. std.) 60a 18 C1oyg faomer
2% 102 matbylcyclopenzane &0p i €48, ;0 isommr {(teor.)
2% 104 1.1.1+crichlotoathans 137 n banaxldehyde
2 108 €4, teomer 13 191 o-propy] bunzess
26 108 banzens [ +] I I':J-u:lk:rl bansens
27 112 cyclohezsne [ 3] 194 Cgllyp isomar {tent.)
28 113 ethyl winyl ketooe 21 193 t,!“ ipcant
288 Lla 1=pantanoos &3 1% clll!i Laowey
2% AL Cgly 40 frent.) 2] 157 octansss leomer
» b nepentanal &7 1 cll‘li inmar
L L1g trichioroethylane [ 00 2~-pantylivess
e 1us c,nn or c‘g’o isomar £54 w0l ‘u‘:a PR
R 122 s-heprans 53 202 p-ortsnal
n 126 c'!m isower bl 20% sdiozans
) 12% C,l: 4 Leomar biTY 204 cmlzz Lnomer
FL 13 1=chloropantans n 208 dichlorobansune
% 135 — 7 206 €, 8,, teonar
n % | toluacs T3 210 tmlu ietgar
» 143 gty ;0 toomar {tenr.) b bil ] €8, isomer (test.)
kL 145 g~baxacal JAc 2y sat. hydroesrboo
&0 147 c.&i Seomar ] nl sat. hydmearbon

= Contimokd ~



Table D1 (cont'd.)

Curowato-  Klution

Chrosate= flution
sraphie Taxp. Compound graphic Tuwp. Compound
Peak No.  (*C) Fesk Mo,  (*f)
15 2 limseane ® 0 wnsat, hydzocarbos
» ns sat. hydrocarhen ” 0 sdloxese
A ns ussat. hydvocsrbon L] am asphthalane
m 216 &y i, isomer {teac.} » 240 cwlzoo {somer (tent.)
n - 213 sonochloredecans {tent.) 20 o g-dodecans
o 19 C’luo 1 260 nakoown
193 na scotophanone 92 o wnsst. hydrocarboo
" s sat. hydevcarben 0 240 ailexane
n 2 wt. Wydrocarsos ™ 240 °u‘u iecusr
V4 32 2=souanone L3 %0 ailoxany
7 228 dimathylssyrons %% 240 omkaovn
% nt geoceanal ” 240 siloxace
M) m grusdacane
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Figure D-1. Total ion ecurrent chromatogram from GC/MS snalysis for volatiles in sample no. 1081
(Bayonne, NJ).



Table D=2, VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO. 1040

(Bayounne, NJ}

Chromato- Koatica Chromator Slution

1] Tonp, Conpound graphic Tanp . Conepouad
Baak o,  t°0) Ponk Mo,  {*0)

1 38 carbon disxide 34 10 tolvend

S b ) ehlorocriflvoronschane 355 141 1=psutanol

L 0 dimettyl sthur b1t ] 142 mkoown

& [} C‘llo fsomar » 145 C.,I“‘ inomat

54 L) fsopeatane » 146 prhaxansl

b ] 74 trichleroflvoromachane » 149 Cylly Jovmer

14 7 atons 39 150 unknown

) 73 Cslm isoner n 1 c'l“ dsceay

[} 17 gepentans 404 152 Cylyp locmr

[ ] n SaopTene L) 153 ttans=d=ottene

&C bl | igopropansl &l 153 eatrachlotoashylana
40 ™ C‘!u iaomty &6 134 t,l:o iscaur

[+ 4 9 vtoylidine chloride 420 154 est. hydrocerbon

¥ n mmthylane chlotide 41¢ 134 uasat. kydrocarhon

B [ Tracn 111 &) 155 c'll“ inomar

# % carbon disnlfide &ha 157 c.lu iscemy

1o as -mtbylpropanal [ 14 1 137 silozans

i a7 tyelopentane A3 161 waast. bydrocarbon

12 0 whknown &ba 162 sst. hydrocarbon

13 92 sachyl echyl kacooe A6B 182 msac. bydrocatbon

14 94 c‘au 1oomur [H 163 unkaovn

13 ) bazafluorobansens (ise. std.) L 163 chiorehazans

18 91 Srhaxane &y 167 stbylbenrese

17 ” thlorofore 30 16y sylant fuomet

13 pir) g Cyl, , lommur 81 in 2+baptanoos

19 104 periluorotolyase {(Lat. wed.) 52a 124 Myrens

204 106 1yl i=trichloroathans 113 175 d=g-butylfyran {tsnt.)
0 107 J-aathylbutacsl (tsut.) 33 173 E-heptasal

2 109 Z=mathylhotsasl bk 17 Tyisne istmer

a2 0o benzege 54 7 Collyy Laome:

> 351 carbos tetrachlovidy 3 119 C,In isomar

2id 113 ¢yclohazane 3% n sac. Yydrocarbon

4 13 mathyltecrshydroluran (tenc.) 57 bt +1 CoHl g dnomer

254 13 L 584 12 J=mchy]-l-icdobutane
5 115 athyl vinyl katooe b1 1] 183 c,:u 1somer

26 us 2-panzanoae TN 18 tacpropylbeazens

T a7 visyl propionste (teac.) 393 185 sat. ¥pdrocerboo

i 121 trichloroetylans 4] 199 pdrotarbon

28 123 C,E,, or c‘l‘o 5 190 Cyglyg isomer

i 124 wkoown 2 150 wiant. bpdrocarboo

. 117 G’lu isomnr 43 191 benaaldabyds

»w 13 S8, tscser & 192 A propyitensena (taoz.)
n 1 dimmchyl dimulfida [ 194 trimecthylbesnzens isomer
rn 1% 1=chlotopescane L] 1% isommyl formsca {tenc.)
n 1% wakeows 7A b1 ] wakgown .

= Coukioued =
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Table D=2 (cont'd.)

Chromato- Elutisn Corowato~ Klutiee
graphic Tomp. Compound peaphic N Coupound
Pask Bo.  (*C) Pask Mo, __(*CQ)
(%)} 197 sat, hydrocarven - 30 unknowe
(173 19 Colyp teomar | - 222 acataphenons
111 19% l‘.J--llkyl banzeps 3 223 Sat. bydtocarbos
69- 200 sat. bydrocarben »” s I:wla Soaat
n 01 i-pantyl furan [} 226 dimethylotyrans
n 203 €ymalkyl bapsens " 28 gesonansl
2 203 tm!zo S04 % silozsns
73 204 silnzane "0 n siloxans
Té 2056 dichlorcbenrens n 3% tetranathylbantatie {tanc.)
% 207 c,-nltyl bansesse (tent.) 7 b2l siloxans
% 209 Gy 9 240 siloxans
" 1l disechyluchylbanzens isomr P 0 napbthelans
78 212 saothaps {tent.} ] 240 l:nlz6 Ssomer
i 21} limcpens ] Fo 1 mkaown
1] 26 !:nlizz 1somet 7 U0 ailexens
B! 218 unset. hydrocarbon L] o 2=pidecanons
&2 nry sat. hydrocarhen " 20 l:ulu
B3 21% * unkoow 100 240 silozans
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VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE KO. 1107
(Jersey City, NJ)

Table »-3.

Chromato~ EKlutien Caromato~ Elution
graphic Tamp. Compoond graphie . Conpound
Pesk Mo, (*C) Peak Wo,  {*C)
1 [ mwaoe 208 11y viny) propienate
2 63 cathon dioxide 4| 114 g-pentanal
M 67 freen 11 2 1s €1, , fecwer
n (1) aichloredtflvoroaethans 203 112 erichloraeckylens
4 (1] Fepropeoe e 118 pdivzans
8 0 butena Leoamry pFi o 116 sthyl furan (taet.)
56 71 g-butsos . 23 120 A-hEpCans
|4 72 acataldshyds n 123 1,2 ,4=Crinethyl-l=puntuna
3 n buteos iscomer 25 14 dovhazannl
& T chloToethaoy 26a 125 Ce!mn isomar
7 b tetramechyleilane 2% 137 A-pathyl=2-pantaoane
[ Y » trichblorofluoTomechans 26 137 c.l“ inonar
[+ ] % 1-pautene 27 128 dinachy]l diwulfids
o 7 BCALORS » 128 dibydropyran
S 7 ieopropanol b4 i chlaropantans
e 79 Frpeatame N 1 talosns
104 1) mthylans ehloside 03 1 c‘l“ {aomar
108 %] Praon 11) 3 139 canno Leomer
e L] carbon diwnlfide (rrace) 3 141 E-buxazal
10 | 23 mathyl vinyl ketons (ErYsca) 23 143 l'.“l“ Lpomar
0L a8 wethyl propancl 3 b Eeottans
10F 8 nitrommthane (tent.) m 147 CyFy  Lsower
il se eyelopaorane 3 148 tetrachlorosthylene
s [ 17 i-satbyl pantane k1] 149 c'ln dermar
124 0 winyl scatats » 151 silozane
i 5 a-butasal 3 154 wknewy
1 $2 Fmathyl paptans 3IBA 156 c'!u 1ptant
in 7 c‘lu lacmmt s 156 eblorobanrsne
FTYY | ) parfluorobassens (inc. std.) nC 134 J=buxanal {cant.)
143 ) Frbezans M 15 ehlorabazane
i ” thlereloTe m 15% C’lul! LecamwT
L] 100 tieydrofuran 404 160 ochyl bensens
164 101 tacrabydrofuran »03 162 CgR,y iomer
163 162 parflosrotoluene (iat. ecd.) 40C 161 d=heptavnoe
18l 142 mathyleyclopentane 4la 162 xylens Leoler
174 104 pwethyl seecamida 413 163 pbanylacecyleos
F¥ ) ) 105 sl i=trichloroechane LY 7Y 164 Mhapranone
ire 104 3, >disathylozetan {cent.} a23 185 2-baptencos
b1 1Y 108 apanoe 4) 166 C,R, .0 (ranc.)
bl 109 carbos tetrechloride (YY) 167 (34 2]
194 10 J=buzanol 43 158 pebapransy
19 110 cyclobexzane &AC 168 xylene isomar
L Y 111 cslmo ieomar [17Y 15 a8t hydrecarkos
bl 12 athyl winyl ketoss (tent.} 53 70 Cgllyq leomr
Wk 112 2-puntanone o i Jyohane
~ Contiswed ~
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Table D~3 (cont'd.)

Chrowato= Elutioca Chromatpe YElution
graphic Temp. Cowpoand graphic Tamp . Compound
Feak Yo. [l Feai No. e}

&7 m sat. hydrocarhon 7Y 04 c‘-d.ky!bm

o8 14 ""10'20 1somz L] s culn isonar

LY 173 sat, bydrocsthon 10 il cul..,.., 1aomat

L)) 173 athyl mathyl syclobazman TIA 210 eulu 1sometr

A9C 1’ amkoown 1 m pbthalide (tant.)

A0 176 c.,nwo iseuny T 1 wat. kpdrocarbos

S0A i Sisopropyl hestece m u dacalin (tsns.)

30 117 Cyopz 1omer 734 n2 sat, bydrocarbon

$1 179 Cyly O Lsomer {eont.) M 12 Cyy8y, Lecwmt

524 m crans=2=-hepeenal 16 n c‘-d.hlm 1somat
23 182 a~pinesa ] 1 aonanooe

s 182 banzaldebyde 754 21 cu isomat

5 184 Frprepylhsssias 52 pit] € malkyl basass isomar
54 i zylass isomar 16 25 mt. hydrocarbos

3% 137 sat. hydrocarbon %3 ne feonansl

58 187 cmln {somar n ny l.‘.,_ll...z Laomst

st 187 benyonjtrile (trace) T84 s €yt ,0 Leomer

57 1p8 fat. hydrocarbou kil ny peundecana

b1 7Y 199 phanol Ma 20 siloxsne

583 190 trinetihylbentace 98 20 !.:nl22 1aomet

» 191 puatyl furan " 21 010‘13 iscmer

S0A 193 peoctanal n 32 c‘-nkylbm 1somar
08 193 bensofuran [+ 7} 223 clzlu isoaar

&14 154 trisachylbensene lacaary 813 125 cnlz‘ 1aomer

813 194 Cyofsp dnomar [ 3] 4 Femachyldacalio {tmat.)}
[ 7] 19% silovsane Sha s :ul“

634 1% c,:mo {14 ) 126 Gs-nylbnnn Lisomar
L)} 196 gedecane [ 7] % C‘ﬁlkrlhnm iscent
63C 157 dichlotvbensene ] 216 silozase {cent.)

[ > 15¢ cnlu 1so0az [ ¥ v )48y Jeomr

(21 00 wmknova %3 n cnl:n isoner {tTace)
[ 1 ) il trivathyl bastene lecmar e 22y l'.‘nln Lsomer

e 01 vaknown [11.] 12 € ol 30 isomer

$4D 01 c‘-d.t.rl.m [ 3 4 29 CWI“O 1sonat

(25 4 201 sat. hydrocarhan nr 0 umknown

63 03 culu ivomay 6 0 °u‘u istumy

LT 03 aat. bydrocarkon ar il stlozane

“h 203 limonane n 230 sat. hydrocarboo

[ 204 culn isomar » ma sat. hydrocarboo

4D 04 sathyl styvane ) 130 sat. bydrocarbon

€74 05 sat. Spdrecarbon ” 30 sat. bpdrocarbon

() ) 206 Cq18ag devmer ” 130 saphthalece

$7C 06 dlethylbensene leomsr 93 a0 wmast. kylrocarbon
(2T 07 sat. Wydroaatbon ] % pricdscane

[ ] 07 acatophenoas » N ™0 sac. bydrocarion

;
5
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Table D=3 (cont'd.)

Throsate- Eiutien Thromate- Wlutios

graphiz Towp. Conpound graphic Tenp . Coamporand
Pusk Mo, e Paak No. *C)

9 230 silozans 105 5 uRkaowD

L 1) 430 2=undecanone 106 pa ] 2~gridecencas

90 30 sat. hydrotarbon 107 Fe ] sat. hydrocarbon

| ) 230 wnknows 100 30 siloxane

100 P& siloxans 108 N0 pbthalate

101 e sat. hydrocarbon 110 230 lactona lscmar (zant.)
102 30 waknown . 111 26 diisobutyrats inomer
103 % diphanyl ethar 112 % cuuzzo Lacmer

104 230 sat. hydfocerbon
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Figure D-3. Total ion current chromatogram from GC/MS analysis for volatiles in sample no. 1107.
(Jeraey City, NJ),



Table D-4. VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO, 1115
(Jersey City, KJ)

Chromsto Liucios Chromats-  Kluthon
graphic Towp. Compoamd graphic _ Yemp, Compound
Pask Wo. (") Pusk Wo.  (*C}

7Y 62 tarbon dioxide W 10 4K, Sacamr

1 [} mpon (trace) = 132 dimathyldisulfide

2 [ 1] carbenyl sulfide (teet.) E 112 divydropyren

n o ¢hloromathane 4] 124 chloropactany

n (1] tmkaows n 126 ankaown

[T 7% trichlorof looronschuns 29 128 tolusns

F 4] 6 scatons . 58 12% i=pencancl

S 7 isppaptans 0 11 d~mathyl-i-pancanone
1} T isopropsnnl n M f-huvapal

[ 1Y [y aethylans chlovide p-TY 136 C'EI‘ iscwer

3 ] [ 4] Pracn 113 in 137 furaldabyds {tent.) {(crsee)
[ B2 earbon disulfida (crsce) n 1 sroctane

[ ] a2 kntwe Y ) §a0 tetrachlereethy)ene
? K} vaknovs M 3t &ichléropropase (crace)
[ 7Y Bb cyclopantand Mo 34l vbkaow

& 87 mathyl ieopreps! katoms 54 142 Gy,

8 » pebutscal s 142 CyEy; ioomer

] "0 l=bexens {tant.) » 143 ailoxaoe

104 9 baxativorobentane (int. wtd.) N isé 2=bexansl

109 92 gbaxans 7z 147 €hlorobecsane

114 94 chlorofora (crace) T i cgsu isomer

1 94 machyl fursa e 149 Swaathyl=3~hydrofuran=2=ona (tezt.)
i2 $6 waat. bydrotarboo ] 151 o-furfuryl alechol
1 98 perflesreroivese (1nt. std.) & 1 sthylbensene

FTYY 9% erotonaldshyde (teat.) dla 132 Co8,, isomer

143 100 1,1,I=trichlorenchans ils 152 c‘n‘uzo (ctant.)

1c 100 J-machylbucatal LYTY 153 xylahe ipomer

15 102 2=methylbucanal {cent.) 418 153 phapylaceryisce

164 104 hanzane 426 155 S-mathyl=d=baxanone
169 108 carbor tetrachioride (trace} 43 153 d~hrptancoe

16C 108 I=butaos] (¢eot.) 433 15 c’l.nﬂ

” 106 unkntws LY 157 Colyg {trace)

18 107 athyl viayl hatosas (73 ) 158 STYTEDR

12 07 2=padtanone &L 158 rhapranal

19 op winyl propionats AT 138 xylens Leosar

208 108 grpencansl &5 159 €M,y Lecear

08 110 sat. Wydrocarsoen &6 160 a=furyl wethyl hetons (tapt.)
00 ne machylbexans (tant.} (cracs) & 82 ERonAGR

2la 111 1=haxane [ 1) 165 1lodopentans

m 112 trichlorosthylune 4 166 wakaowe

P24 112 stbhyliures (tant.) 50 1% trans=2=haprasal
=73 114 2,5~4imethylturss [T n bansaldebyde

223 14 prbeptase siy mn S—wachyle2=furfural
¢ 115 c‘|‘ Asopmr s1c 172 whamm

b 116 vkl L31 1 Epropylbeusens

n 1 C,E R, (tent.) (rrase) S 1% wylere isowr

=Cout Lo~
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Table D=4 (cont'd.)

Chrosace= Elution

Chrowato~ Elatice

graphic Tanp. Conpowd graphic Texp. Compound
Pesk Ho.  _ {*f) Peak Mo, _ {*c)

b | 173  wmromirrile TiA 19%  2-nccanooe

sc 175  octanoua s 100  dimschylecyrane (tTace)
b 113 G gy c 00 c‘-olkrumm {tTace}
L+ 4 176 Ca-o.lkylmm no 100 r:mnuo isount

334 17%  i-chloro=3-sihylbanzene (tant.) 12 201  g-oosanel

538 176  dibromodichloromsthane (tant.) 1 204  undecans

53¢ 116 phanol LY 112  ooeat. kydrocarbon

Lx 177 pat. bydrocarbea 5 213 cml“o Soouar

S3E 177 S-methyl-d=beptapone (twc.) M 214  g-pentylhensens

5 177  woknown T6% 213 silovane

56 178  Gemathyl=2=heptanons 1 s sut. bydrocerbeon

55 13¢  pencyl fursn b 18 Z=decancns

[ 180 gesctamal 794 220 aapbthalene

57A 131  benzofuran (tracs) m m culn isovant

573 182 Cyealkylhencene L in  gedecapal

$7¢ 102 ¢y, Lecmer st 223 gedodecane

L7 ] 182 c,lwo 1somat 82 s sac. bydrocarbon

38 182 gilozane 3A 6 gnkocwn

59 184 pg~decaos an 7 sathyl cinnoline {eant.) (tTace)
60 184 dichlorubantans B4 128 lactoos isomer {(teat.)
61 187 l:,l“ as 131 oxygenatad bydrocarbon
62A 168 G ralkylbanzene 8 233 pbeny) hexane -
428 188  phenylacezaldehyds a7 far) c.wa“o (tsue.)

62¢ 188 cmxm Leonat 1) 238 wkneve

§3A 130 lisooens ] 239 wndecans

438 1%0  1,8-citecls 0 240 l:wl“o {tent.)

3¢ L8 Cofis {traca} 91A 240  unimowm

64 192 unmat. bydrocardos % 0 sllomane

54 192  sat. bydrocarbon 9 20  wmsat, bydrocarbon

633 192  scetophawae 9 260  asc. hydrecarboe

66A 194 pebutylbensene {teoz.) L W0 1,3,4-erimethylpenca=l, 3-dicl
568 198 €,8,0, {cent.) d1~faobutyTaze (BRG)
67 196 tuln {somar 9 240  sat. bydrecarbos

68 1% waknowo ;] 0 culm 4sonar

85 197  mmimown 9?7 240  gnaat. Wydrocarhon

70A 198 cm!“ Lsomat % 240 sat, hydrocarbon

708 198  sat. hydrocarbon » 0 {nomar

100 40 sat. hydvocarbon
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Figure D-4., Total lon current chromatogram from GC/MS analysis for volatiles lon sample no. 1115
(Jexsey City, NJ). :



Table D=5.

(Pittsburgh, PA)

VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO. 2048

in

EEEY S B R P RUBE BB EEFSSEEEEE

Tromaco- Elution Chromator  lution
Coupound graphic Towp . Componzid
{"c) Poak Mo. {*D)
5 carbes dioxida 3 143 tetTachloroathyisan
L ] chlsretritivoromechans m 144 Gyl dnomr
“ C, 2y isemms » W7 Cal) 0 teomer
] LT 1 149 siloxaas
” seataldshyds T 153 €Wy ,0 isomer
» ‘3‘13 decmat M3 154 chlorcheassss (tTece) g
n erichlorofluoromechene k14 156 chlorohexane (trace)
72 scacons E | i1 ethylbeusens
n Erpettune i 151 sat. bydrocarbon
T4 isopropancl m 151 zyloss iaomar
77 Freos 113 »c 182 wmknovn
n sathylene chlotide 1] ¥} l:’ln 1scear
b carbos disulfide 40 184 S-btaptanooe
83 oty g Soomar * a1 163 2=haptancas
[ 3] L he-! (V7 156 styTRDS
| 7 e,lmo isomar {reat.) 23 %7 Coll g Laveer {reat.)}
” uechyl athyl katoes alc 187 sat. hydrocarioa
7] . Cgllyy Seomer 436 162 x-bepeansl
8 baxsflvorohanzmme {ine. std.) 43 11 aylese isomer
” -bexans 44 169 EFruchind
n chloroforn 45 1% CypPag deomer
] parflvorotolusne (tnc. std.) Y3 173 oy loower
" sachylsyclopescans ' &7 175 €3olyy ieomer (vent.)
- 1,1, i=trichlovouchans FrTY 177 isopropylbanzecs
9 1-butaeol (tanc.) 488 in cmlu Liocmar
2 banzene Fi] m Cygly, iscower
104 syclobmzane | LTy jT) cml“ lecuat
106 €l loamer Son 10 ] Gyt 0 laomer
107 c,nmo isemmr L3 7Y 184 umsst. hydracarbon
109 €l imomer 31 ) e basaldabyde
109 grpentansl 5ne 184 FFropylienzene
12 trichloroethylane L3179 186 cml.“ isomar
u2 ¢7!u Lisoner (35 16 €y-elkyl benters idvmer
us koo 53 18 sat. Wydrocarbes
119 ‘7’1& . 54 e woaat, bpdrocarboo
126 €l .0 dsouei 5 10 €y, ¥, iscmey
12¢ sasat. hydvocarboc 54 1%0 c.luo Saonar
117 shloropantane %3 in isomar
1% mest. hydrocarbow (cant.) 37 192 ‘u‘u 1sowet
1 taluae 1] b 2-genrylfuras
L l=pontanol ss 14 €y Ry d0omes (canc.)
1 Cyly Laomer S0A 195 Gyalkylbensene iscmer
M c‘lmo spoust 0B 13 ciho Loty
i grhazanyl f 17 siloxans
ue Cylly ¢ Laomar (A7) 1% sat. Wydrocathon
b3 ) Aroctans 628 1% dichlorohanzene
~Continonds
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Table D5 (continued)

Thromato~ Elution Coromato-  Klutioo
graphic Temp. Componted praphic Tomp . Conpound
Peak W, (°C) Fask Wo.  (%C)
63k 200 nasst. bydrocarbes 82 2 uhane. kydrocarbos
[51] 201 sat. hydrocarbeo (xest.) 81 0 ':11.20 Letmar
bl 202 unsat. hydrocarbon B& 133 cma“o iscuer
[13 203 2=ethy)~1~bazancl 254 235 siloxann
[ TN 206 Iinonene a5 36 leuo isonar
(14 ] 206 cmuuo 1somat [ 114 34 CIUI“O incwar
&7 208 sat. hydrocarbon {tent.) [ 23 woser. bydrocarbon
12 i ] ast. hydrocarbon 87 240 wat. bydTrocatboo
&9 211 €, ~alkylbwnzens [ L1 40 asphtbalens
70 212 aTetORhaDOnS [.11) 240 leuo isowar (zent.)
n 2 sat. hydrocarbon B%A 240 a~-tatpioeol {temt.)
72 F3%% s&t. hydrocarbos m 280 uoRpt. kydrocarbon
n 215 sat. hydrocarbes 0 e A-dodecsne
744 216 €, ~alkylbentens 91 240 silcxans
FL0 ) 17 celub il:_( 92 240 unsat, hydrocsrbon
756 218 dimathyletyrane 93 240 siloxans
15 219 sat. bydrocarbon %% 24D Z=ypiacanons
7% 220 o0bLADal 95 240 siloxase
7 22 pundecans L 240 C19fyy Lacwer
76 223 siloxsne 7 240 rilosape
7% 226 €, ~slkylbensens 98 240 dacsanic sefd (tant.)
B0 226 C"llkyl.bm 4] 160 Cul” {scmar
BOE 227 uckpown 100 240 wast. bydrocarbop
EL 19 sat. Wydrocarboo nl 260 afloxepe
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Figure D~5. Total ion current chromatogram from GC/MS analysis for volatiles in aample no. 2048
{Pittsburgh, PA),



Table D=-6. VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO. 2071
(Pittgburgh, PA)

Giremator  Elution Chromato- Elutios
graphie Tomp. [=" ) graphis Toap., Compound
Pask Ko, {*c) Paak Wo. )
1 59 carbon diozide 3 116 crichloroathylecsy
7 ) & propylane {trace) F L) 118 pehaptans
n [ 34 dichlorodiflooromechans {trace} 33 19 t,lu 1svmar
n’ 3 dimethyl dafluorosilane 3 m ¢y, deomer
n 43 1scbucane » 134 €K, 1somer
Ar [+ €}, ieouer b 4 126 dinachy] dipulfide .
41 &5 E-butane {trece) 38 117 uakanwp
3 66 acecaldehyda » e €, iaomer (tent.)
[ 8 chioroathase (trace) 40 113 taloapd
7 28 s cbanol 41 138 dibrowothloyomethane {trace}
T ki acstone &2 1% -bazanal
{33 1 trichloref luoTane thune &3 143 t'lu isomr
A % fscpropansl & 164 prortane
2] 75 E~paotins 1YY 143 tetrachloroetbylena
| 1 ¥ €., imouar 453 I c‘l“ isomar (tast.)
10 ” c‘nn 1ome M 147 nukacows
1A b/ ] mathylese chloride Ata A8 woaat. bydrocarboo
Pt ] 79 2ematbyl~depropancl &N 1y atlozape
ne | 1] Frots 113 (1] 132 c'l“ 1Bowar
12 [ 43 c‘l“ 49 153 chlorobepseps
1M -+ carboo digulfide 504 158 achylbetzaon
13 k] c‘n.o 508 159 cﬁ‘ foomer
b1 85 heprepano}l {tent.) AT 160 xylaps dsower
LiA 86 tyclopentans 311 160 phinylacecyleacs
15 [ ¥ cslu inomar S 2 3-Mptances
16 a7 csnu dvomer i 163 i=haptanons
1? 1] winy]l scetats + 4] 164 sryTene
i % I-butenal 54 166 xylome isower
19 20 sethyl ethyl hatovs .4 17 Ewbeprasal
b 2 c‘nu isomar 56 %9 -noDaNy
11 93 haxnfluorobensane (int. sed.) 37 1 CyoByy Sacumy
n 1] b=bezana £1.78 173 ipopropylbangeos
23 ] athyl stetate 380 174 cmln isomer
3 1] thlorofore » 17% le“ 1acnay
24 % C’I“ isomer &0 n lezo 100meT
54 100 perilvororoiusny (int. apd.) 61 1n trepinane
258 100 mthylcyclopantans [ +1Y 180 banzaldebyde
% w1 R, dsomer 23 80 EPropylhaazens
27a w2 Iyl d=teichloreathany [ > 7Y i :.lﬂ‘li Listmpat -
75 03 €k, 0 lacwar (tamt.) £33 m €ymslkylbenzans
n 106 banzacs 2] 184 trimathylbansana ieomer
F: ] 107 carboo tetrachleride (trace) 45 183 tmln 1pomar
04 108 butancl (cext.) 2 b1 L) henzopitrile
o 10 £yclobhiane &2 18 methylbheptancos ieower
an m mathyl propyl kacone [ ) 18 oitiyinryrane
au 113 prpenchnal (11} wr trimthylbensans leomet
- contipusd -



Table D=6 (continued)

‘Chromate~ Elution

Chromator Tluticm

graphic Yemp. Comspound graphie Towp. Coupound
Pesk ¥o. {'0) Pesk Wo.  (*C)

443 7 sat. hydrocarben [ 1] Hi dimsthyleszyrsns

L] L athyl y=caproacs " m sat. hydsocarben

99 188 pencyliyran {(tenc.) L] n2 camchena (cunt.)

106 t90 banyofursn (teae.) 86 F1 1% siloxane

708 190 €, ~slkylbanzene a7 13 sat. kydvocarboo

e 1%0 trimechyib i 1] 411 athyl caprylaca

700 191 phmnol (crace) 5 22 silomans

n 12 siloxaoe b 2 camphot

T2 192 Cyptty; isomer n 225 CioF1a? (trace) (rect.)
728 193 dishlorobensens 92 27 silozace

I12c 193 wakoown 93 30 trichlorobenzane {(traca)
170 194 :10‘15 Leousr LYY et athyl caprylats

13 1% sat. hydrecachon 0 i saphthalene

7 1%6 c“lu iscmer (tanr.)} k-1 225 gdodecans

75A 196 l::ml“ Lecant *% b upsaz. bydvocetbon (cesc.)
138 197 €, ~4lkylbenzens 1 240 silozace

16 199 limonans LT Y 140 I=undecanone

n 01 ookaown 1) 260 sat, hydrocsrbon

7% 03 sag. hydrosarbon ” 240 sac. hydrocarbon

b7 03 acstophenons 100 240 sathyl decancsta

798 05 tm!“ Laoneyr 101 240 siloxans

a0 207 eat. hydrocatrboo 102 240 S4By {taoc.)

11 08 unknowe 103 o athyl ducaacsce

82 219 ~oonanane 104 0 unsat. hydrocarbon
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Figure D-6. Total ion current chromatogram from GC/MS analysis for veolatiles in sample no. 2071
(Fitrsburgh, PA).



Table D=7, VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO. 3053
(Baton Rouge, LA)

Thromate-  Lincioa Chtomato-  Klutioe
graphic Toup . Conpound seephic Tesp o Compound
Paak No. {*c Paak ¥o. {*c)

s 2 carbea dioxida M 1% c‘nuo {e0uar

1 ) chlorocrifluoromachans 38 1% g-bazanal

2. [ ¥] chlovometharm ) 1l t'lu Leoner

] $ €l tecwer ] 144 goctace

[} 4 dimethyldifloorosilane » 143 c‘lmo ipoRaT

Sa 0 sctylaldahyds » 147 turaldabyde iscmer ’
b1 n scetons &0 U9 C'l“ 1somar

3 b 4 furan [} 1 130 silozane

& n R Pentene &2 153 Cylfyy tacmer

H Th dryropanol 4 133 c‘a”o {somar (cant.)
[ T 7% mathylens chlorids 43 L] C.Iu La0EuT

” 17 Freon 113 438 154 c‘llmo iscmer

[ ] bl ] catbon dienifids (crace) (1] 153 snkaown

10 ] c‘l.o faoner L") 159 akthylbsaseoe

11 a5 :,lmo fsomer 453 139 C,H,, feomr {xant.}
b & 1 Srbatanal 43¢ 180 a~furiyryl alecbol
1 2 mechyl achyl hetone &5p 16) Tylans isoaar

13% [ 13 c‘!u isonay ASE 113 ¢‘l“ isomer

14A 0 bexaflocrobensasa (inz. etd.) 5 164 €y, 0 tacmer

143 90 2-mthyifuran 47 185 e'n“ Laoney

e " Erbezane -f MBA i%6 acytese

L3a ” mnown 418 186 ‘7’1003 Llecmer

15 ” 3-machylfutan 48c 167 griwpasal

1& | :6.12 Lot [ 7Y 148 :‘1502 Lsomat

17a »” parfluorotoloene {iac. wd.) o9 1 wnkoown

118 7 mehyleyelopantaos 30 72 Jraonans

18 n c‘lio dsomst Sla 173 ﬂ.l“ Limaay

19 100 1,1,1=trichloroschane 518 n c‘l“ iscaey

i 104 ansene 5 s mmkzewn

a 106 c‘ln iscmex 53 17 r.,nu inoncy

2 e atbyl vinyl katooe 54 1% :,l“ imust

- 08 c,u,oo 1scmer s bt ] Ciof20 iscaar

23 09 cslno {somr 1% 8 c,:,, {somar (zant.)
2 110 E-paatunal Ta m wetbylivraldabyds Socwer
FLTY i CyB; , dsomes > ) 2 benzaldahyde

Fo) ) 113 trichlorvachylens L) i mechylfutaldebyde Laomer
3C =14 Cely0 $9a 186 Lyeopribentess

Wa 1) prbeptase s L7 € glyp teomt

63 nz aostic acid 4 b1 - tm!n isomar

n 120 3=vigylfuren #0 1 culu Loy

n 122 c.,l“ facesr {tent.) [V 190 %.o-u-r

n 1233 Laomer 624 m wmknown

» 125 dimachyl diauifide 3 i) €18y, thouer (emnt.)
u 126 dibydropyran (tmac.) [ TY m Gul“ {soear

n 133 tolusas 38 19 =pancylfuran .
» 14 Gyt , isemar “ 1% roctanal

- contivwad =



Table D=7 (continued)

Chromste= Elution

Chromsto~ Elution

grephic Tenp. Compound graphic Tomp . Compound
Puak No, (] Pask Mo, *cy

654 194 Ca'-\llk,l benzena isomer 87 2n cnu“ isomer

452 194 nnknowve B4 2% wiloxane

& 196 ailoxane 1] % €io¥gly (tent.)
&7h 19?7 E-decana ay 228 aat. hydrocarbon
[3) ] 9 dichlorcbensens ”°0 236 C)oRy, incmer

6 199 unaat. bydrecarbon 71 237 € aBy, decmar

69 a0l Coly ¢ imomer S L €y Ryl teomer

0 202 c‘-aikylhum (tsnt.) 923 239 wmeat. bydrocarbon
n 204 c‘!‘oz foomer 934 0 saphthalane (Erace)
T24 204 lisonane 30 F{14 culln isomar

128 204 sst. hydrotarbon ki b o-dkcanal

73 07 upeat. hydrocarboo 943 0 Cizllu inomar

718 207 cnnn iacmer 95 w0 pedudacany

Thh 08 aat. hydrocarbog 86 FY] Cy Ry inomar

74E 209 acatopbanonn 7 240 28t hydrocarbon
% 210 C,~alkylbensens 1Y 240 Cpyfly, dnomer

7 11 cnuu 1sower 113 %0 cnxmo isower
1A 2 €8, ieomsr 9% 40 CyqBpy dvomar

775 232 unpat. hydrocarbon 100 240 cnnu isoenr

rnc 213 sat, hydrocarbon 101 %0 cuxn 1sommr

7 213 Col 0, isomar 102 240 cmauo 1isomer
WA Fats €650, feower (cant.) 103 260 €y 5fy, Aeomar

ae 215 cn‘za 1isopar 104 %0 peundecanal

% A7 Cy 8,0 Lsomer 105 240 prtridecans

80 218 =poganal 106 240 CypBy40 dscmar

[ 4 21 Ieutdecans 107 240 siloxane

| ¥] 122 unsst. hydrocarboo 08 240 unsat. bydroeatbon
8 4 saL. hydrocarbon 109 260 usaat. bydzecsrbon
B: % Cy By inomay 110 10 péodscanal

a5 227 3k, hydvocarbon ph ki 0 D-tatradecans

B& 228 I‘.‘nl!z6 Lpomer 112 240 unsac. hydrocarboo
[ 373 29 1 P feprotadacans
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Figure D~-7.

Total ion curreat chromatogram from GC/MS analysis for volatiles in sample no. 3933
(Baton Rouge, LA).



Table I~8, VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO, 3111
(Baton Rouge, LA)

Chromage- Elutice Chromate~ Flutiow
gTaphic Tamp, Compound graphic Towp. Coapound
Famk Wo.  (*C) Peak Mo, (*C)
1 " tarbon dioxids 5 148 uasat. hydrocarbos
2 31 #ichjoredifluorome thans L7 150 Oy isomr {tant.}
. [ 1] sulfar dioxide b LY 152 silozans
» 65 B, tsomar %k 135 Cokyy Secmer
4 n l.‘.sllm Fre s g 3] 155 c,llzo isomer (tent.)
54 3 trichloraflyoronnthans k1) 161 sthylbactens .
5N 74 acatosd M L% xylens iscmer
6 6 ipopropann) S8 164 c,lzo Seomar
63 b Eepentans M 168 styTens
[ 1+ n c,n‘ Lecmar k] 188 c!'zu 1sower
A [ 1] mathyleoe chlorida (] 369 xylene ieomar
75 2 Fraon 113 [} 11 c,nzo isometr
[} | +] carpon dleulfids &2 13 Collyy dscnar
) prbutanal A% 177 sat. bydrecarboo
104 [ ¥ eytlopantana 433 1n c’-.n-;z bensens (tant.)
103 1) csnn isomer (7Y b3/ cmln Soomar
11 L] Csimﬂ SeomaT [1] 175 Cm!ln Leoner
1ia 2 Cslmo L000aT &4 181 sat. hydrocarbon
i | ¥4 C‘ln isopar &7 b1 &} silozane
13 | 1 bexafloerobansens {iat. atd.) (1] 186 bangaldshyde
16 ] prhexans 4% 180 unknowvn
15 9 thicrofors 50 189 Culu L0088T
16A 101 perfluorotolusne (tot. acd.) 51 19 ca-u.l.kyl benzene
168 1421 mathyleyclopentans 52 192 cn!u Asomer
1A 104 1,1,}=trichioroathana 53 1% Culn Loomar
17 104 Ry o0 foomer ({11109 ] LIYY 194 €y By, teowar
b1} 106 €gH; 0 dscemr, 542 188 ca-ulkyl beszena
1% 108 bansana 554 1% slloxane
20 18 cathoo tatrachloride S5B i :nll“ dwemar
sl 110 C‘ln intmnr 56 198 dicblorchansane
22 i c‘nuo isonar (tent.) 57 02 C’-llkﬂ bentene
5 11z €45 ,0 tsomer {rast.) 58 204 limonens
k23 114 prpentansl 59 206 sit, hydrocarbon
28 137 srichiovoethylens 80 208 k. Eydrocarbon
26 220 Ebeprane FITy n1 atatopheaoos
2 12} c‘lu isommr 613 21 sat. kydrocarbos
28 126 ‘7‘u Lachey 62 214 sat. hydrocarbon
29 12 dimathyl disulfide 63 17 sat. hydrocarbon
» 13 toluans [} n gumbscana
1 7Y L1&2 svhaxanal &5 233 silozans
M 144 CyE, incmar 6t o pedodecane
3 146 Froctane 67 40 wmast. kyérocarbon
L xTY {1} teacrachloroschylane [} 240 ailogans
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Figure D-8. Total ioa current chromatogram from GC/MS analysis for volatiles in sample no. 3111
(Baton Rouge, LA),



APPENDIX E
SEMIVOLATILE COMPOUNDS IDENTIFIED IN SELECTED

EXTRACTS OF MOTHER'S MILK

144



Table E~1. SEMIVOLATILE COMPOUNDS IDENTIFIED IN EXTRACT OF SAMPLE 1032

{(Bayonne, NJ)
Chromato= Elotiom Chromato~  Xiwtioe
sraphic Towp. Conpaumd geophic Tamp . Compound
Pesk Bo. __ (°C) Peak Wo.  (*C)
T tolwase 15 wokoown
n zylens isamar -] wakaown
2 silexans 27 siloxans
¥ silosans n siloxans
4 silouaee F 4, q-prEens {#5d.)
H afloxacs 3 sac. sad unsst. bydrocarbons
L] silexane n silodane
7 silozane 2 E
B adlexane n saknown
9 dipethylbiphanyl (tant.) Mk silozane
10 siloxane b ) ankaovo
4 siiozane 35 unkoown
e aakaowe 36 sat. sod mosst. hydrocarbons
1 silozaoe »n stloxane
13 sat. bydrocazbon »n sat, wnd unset. kydrocarbona
1 ailezace » sat. sod uasat. hydrocarbous
13 silosasa &0 siloxsos
1% Sat. Wydrocarbon 41 siloxpe
17 sac. and wuast. hypdvocarbons a2 siloxmme
1} s)ozane (X silozana
19 allaxany &4 silogane
10 silozane 43 siloxace
n sat. bydrocarbon 46 lycopersens
n phchalate {eanr.) &7 cholesteryl acacate
13 ailoxzane [ ] #ilomace
4 aag. and wmsaz. hydvecarboos
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Figure E~1. Total jon current chromatogram from GC/ME analysis for Bemivolatiles in sample 1032
(Bayonne, NJ}. '



Table E-2.

SEMIVOLATILE COMPOUNDS IDENTIFIED IN EXTRACT OF SAMPLE 2121

(Pittsburgh, PA)

Guonato~  Clution

Chtomato~ Elution

graphic Towp, Compound graphic Towp. Compound
Pask ¥e. {*¢) Pask %o. {*cy
1 taluana ] wasat. hydrocarbon
H s loxsoa 4 unsat. hydvocarbon
3 siloxane 9 wE
4 ailoxsny ] sat. and unsat, kydrocarboos
H ailoxase n siloxsne
4 2,6=di-cort-buryl~4~mtbylpbenol i” pentachiorobipbenyl
1 methyl dodecancace N ast. and unsat, bydrocarboas
[ othyl bucyraca {tent,) k] siloxane
9 silozans s sat. sod onsac, hydrocarbons
0 sats hydrocathon » haxachlorobipbenyd
1 sdlozane » silozane
12 adloxuce s oat. hydrocarbon
1 sat. bydrocarbon » stlozase
14 silowsne & #at. 4nd sosat, hydvocarboos
13 siloxsne &1 sat. and unasc, hydtocarboos
1% silexzaos 413 beptachlorabiphaenyl
17 sac. and unsst. bydrocarbons &2 atloens
18 sat. bydrocarboa A3 sat. sad unsat. hydrocarboos
19 upkooun [ siloxans
n ailloxane 4% siloxane
a2 saz. and unssg. hydrocarbons 1] ] silozane
1 unkaown &7 siloxana
¥ wokaown 48 siloxsns
h silozane L) lycoparsens
23 siloxana 3% silomsce
16 dyyPyTee (ine, scd.)} N cholestaryl scetats
7 siloxans
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Table E=-3.

SEMIVOLATILE COMPOUNDS IDENTIFIED IN EXTRACT OF SAMPLE 3095
{Baton Rouge, LA)

Chromato- Llutioa

Chrowato— Rlutiow

sraphic Teup. Compound graphde Tewp. Cospouod
Peak No. _ {*C) Peak ¥o.  {*C)
1 wachylens chlorida b d.m-mm
2 toluane 33 sat. hydrocarbos
3 siloxans 333 cosat. hydrocarbon
4" ast. hydrocatben ¥ eilozane
3 sat. hydrocatbon (zent.) L DhZ
[ siloxans Ma wnkaown
7 sac. bydsocarbon (tenc.) po 1) unsat. bydrocatbon
] siloxans A siloxane
2 sat. hydrocarboa {teng.) n wkgava
10 silozane 8 sst. bydrocarbon (tent.)
11 ast, hydrocarboo 29 ailozane
12 sat. hydrnearboa &0 ussat. bydrecarboo (tent.}
1} unknawn 41 siloxane
i unknown 42 sat. bydroesrbea (sanc.)
15 sac. hydrocarbon (%] siloxane
15 siioxane [T sat. bydrocsrbon
17 sat. bydmcarbon 3 sat. bydrocardbon
H siloxaaw 454 g, hydrocarbon
19 silozans F1y 1] silozane
0 sat. hydrocarton &7 siloxans
b3 asc. bydtocarbos 48 st bpdrocarbos
2 siloxane &9 silozars (zant.)
13 ailoxana 504 wiloxane
2% wiloxxon 503 sat. Sydrocarbon
25 sat. hydrocarbon 51 sac. hydrocarbon
26 #$ilcuane $2 Lycoperasne
1A sat. hydrocarboo (37 silozane
i unsat. hydrocarbon 338 eholeacaryl scatate
2 waknevn 34 atiaozans
b wakneva 1] sas. bpdrecazbon
X siloxaze 56 unknown
1 siloxsne 57 siloxany
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Figure E-3. Total lon current chromatogram from GC/MS analysis for semivolatiles in sample 3095
(Baton Rouge, LA).




Table E-4. SEMIVOLATILE COMPOUNDS IDENTIFIED IN EXTRACT OF SAMPLE 4093
(Charleston, WV)

Chrosace= Iiucien Chromsta= Riution
graphie Toup. Comprased geaphiz Ty, Coupownd
faakbo. (6} oak Mo, (°C)
1 toluses 3 silogass
2 sdloxane n silozaae
3 silopane n 4y g oyvane {ist. #ed.)
LYY silomane n sat. snd wnsac, hydrocarbons
ad sat. hydrocarhos M slloxans
1 #ilozane b L sats and unast. hydrocarbons
[ silonsne . » sat. and gnest. hydrossrbons
¥ butyric arhydride (tsnt.) A sat. snd ynsat. hydrocatbons
] sac. hydrocazbon m ooE
" c’l“ {ocumy 3 sat. aad ynsat. hydrocazbeous
[} wnknown » ailoxsne
10 stloxane &0 siloxana
1 sat. bydtocarhon &1 ast. and unest. hydrocarbons
11 sat. ydrocarben &2 eiloxane
13 i loxane 423 machyl dehydroshbietsca {tanc.)
14 silomans ¥ siloxaoe
13 sot.. hydrocarbon hd #at, hydrocarbon
1% sat. bydrocazban 45 silogana
1z sat. bydrocarbon 1] ast. and msst. hydrocsrboos
18 sat, hydrocarbon &7 alloxane
bl onknown L2 ) : phthalate
20 siloxsus L] . siloxane
21 sat. hydrocarbon 50 wakivown
22 sat. snd ooast. hydrocarboa 51 wiloxane
3a siloxane 52 ailonace
in sat. aod mmaac. hydrocarboos 5 silozane
24 ailoxans 54 iycoparsasa
23 sat. and wumsac. bydrocarboss 55 silozane
6 sdlemanae 3% cholesteryl scutate
27 wniaore » sat, sad unsst. bydrocsrbons
1 ] sat. aad wmsat. Wypdrocarboas 5N ailozane
29 sat. and wmsat. Sydrocarbons 5 o~tacopbercl (vitamia)
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Total fon current chromatogram from GC/MS analysis for semivolatiles in sample 4093

{Charleston, WV).
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