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ABSTRACT

Samples of mother's milk were collected from Bayonne, NJ; Jersey City,
:ENJ; 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 alcohols,
2 acids, 3 ethers, 1 epoxide, 14 furans, 26 other oxygenated compounds, 4
sulfur-containing compounds, 7 nitrogen-containing compounds, 13 alkanes, 12
alkenes, 7 alkynes, 11 cyclic hydrocarbons, and 15 aromatics were found,
including major peaks for hexanal, limonene, dichlorobenzene, and some
esters. Ihe 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 samples. Due to the
small sample size and lack of control over the solicitation of sample dénors,
the data cannot be used to extrapolate to the gemeral population.

Fewer semivolatile compounds of interest weré found. Polychlorinated
naphthalenes, polybrominated biphenyls, 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.
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SECTION 1
INTRODUCTION

" BACKGROUND

It is becoming increasingly important to correlate ambient enviroamental
pollutant levels with human body burden. Establishment of this correlation
("exposure assessment") may provide 2 link between pollution and health
effects. This correlation is of interest for both scientific research and
regulatory risk assessment,

Measurement of pollutant body burden levels generally requires invasive
techniques (éxceptions are breath and urine sampling) which are undesirable
from the subjects’ viewpoint. Some invasive technigues are generally regarded
as acceptable (e.g., blocd 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 reasoms: {1)
sample collection is reasomably 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
found in higher concentrations in milk than in blood or urime; (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 adipose 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
nursing. 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 donors.
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The purpose of this study was to measure levels of environmental pollu-
taats 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., air, water,
particulate, 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,
trichlorcethane, dichloropropanes, benzene, polybrominated biphenyls (PBBs),
chlorinated phenols, toluene, chlorinated benzemes, 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 cempounds. 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 pollutants in mother'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 refereaces discuss the presence of other compounds in
milk.

Table 2 lists the levels of pollutants found in mother's milk in the
United Sﬁates. Table 3 summarizes these findings. Table 4 summarizes
pollutants found in mother;; ?ilk outside the United States. With the

7

exception of one reference regarding 1,2-dichloroethane exposure, all of
the compounds found in mother's milk are semivolatile (extractable) halogena-

- ted compounds.
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Table 3. RANKING OF PESTICIDES AND PCBsaBY REPORTED
CONCENTRATIONS IN HUMAN MILK

Weighted Mean Number of
Compound Concentration (ppb) Samples
DDE® 99 ' 103
poT® 94 100
PCBs® <10 96
Oxychlordane 5 57
Dieldrin 4 g2
pDD® 4 54
Heptachlor epoxide 4 71
BHC® 3 106
t-Nonachlor 1 57

%¥hole milk only.

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

c .
All isomers summed,
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The literature shows that mother's milk often contains semivolatile
chlorinated organic pollutants (pesticides). ' Presumably due to lack of
analytical techaiques and/or sensitivity, the presence of other pollutants

has apparently not been investigated.
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SECTION 2
SUMMARY AND CONCLUSIONS

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

The use of purge and trap with gas chromategraphy/mass spectrometry/com-
puter (GC/MS/COMP) analysis 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 body burden if a correlation between
exposure and mother's milk concentration is established.

The extraction and GC/MS analysis 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 ionization mass spectrometry (NICIMS) or GC/single ion monitoring

MS] may detect these compounds, but was outside the scope of this project.
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SECTION 3
RECOMMENDATIONS

Further studies of the‘applicability of mother's milk as 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 compouﬁds. 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 ion chemical
ionization mass spectrometry and polynuclear aromatics by GC/photoionization
detection.

Improvement in analytical 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 aa
on-line purge and trap/GC system.

Potential improvements in survey and sampling methodology inmclude:

(1) Addition of questions regarding léngth of onursing, age of infant,
time since last nursing, etc.

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

(3) Closer control over physical tollection methodologies (e.g. all

respondents gathered at one location).
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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 obtained. Restart-
ing a project following a& long dormant period requires retraipning amalytical
personnel (or tfaining new personnel if original perscnnel 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. Reducing this time lag is extremely important for execution

of programs involving human testing.
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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 controls 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 1lb in 1956 and 5
million 1b in 1972,(29) indicating a potential long-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 near five PCN user sites, as
shown in Table 5.(30-34) Furthermore, fish and apple samples from the same
arez were found to contain PCNs, indicating a potential link to the human
food chain.

In addition to PCNs, plants in the Bridgeville area have been reported
to emit large quéntities of phthalic amhydride particulate.css) At this
plant site, Koppers is reported to manufacture chlorinated naphthalenes,

phthalic anhydride, maleic anhydride, and alkyd resins.(36)
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NORTHERN NEW JERSEY - STATEN ISLAND, NEW YORK, AREA (NNJ)

- The Northern New Jersey (NNJ) area was selected as a sampling site on
two bases: production of PBBs and general chemical industriai activity.

Three facilities are of interest(37) with respect to PBBs: White Chemical
Co., E 22ud St., Bayonne, NJ; Marcor, Inc., Standard T. Chemical Co., subsi-
diary, 2500 Richmond Terrace, Staten Island, NY; and Hexcel Corf., Fine
Organics Division, BBO Main St., Sayreville, NJ. White produced 45,000 kg
of PBBs (specifically octabromobiphenyl and decahromobiphen&l) between 1970
and 1973.(38) Hexcel is reported(39)

of decabromobiphenyl [as well as to have produced or used decabromobiphenyl

to have produced unspecified amounts

~ oxide, ethyleme dichloride, and 1,2-bis(2,4,6-tribromophenoxy}ethane].
Standard T is thought to have been a PBB user up to about 197&.(39)
Results of environmental sampling im the area surrounding these three

companies(40’41)

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 human hair oil (18 total samples), which
ranged from undetectable to 310 ppm, are especially relevant to this study,
since they indicate that the PBB manufacturing in this area and the resultant
environmental contamination has resulted in human exposure. .

Northern New Jersey has a high concentration of chemical industries,(az)
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 & Koowles Corp. (dyes,
colors an& chemicals) are located in Fairlawn. Fisher Scientific (chemicals),
Conoco Chemicals are in Saddle Brook. In Bayonne are CIBA-Geigy (dyes and
intermediates) and ICI America (orgamics). In 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). In South Kearney is BASF-
Wyandotte (dyestuffs and vinylidine chloride). In Newark are American Oil

and Supply Co. (surfactants and chemicals), Celanese Plastics (plastics),
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 DuPont (pigments), Inmont (paint), Maas & Waldstein (paint), Otto B. May
(dyes, surfactants), 3M (chemicals), Benjamin Moore (paint), Sherwin-Williams
(paint) and Vulcan Materials (chloromethanes). In Elizabeth are Pefk (Ehlori-
nated solvents) and Speciality Chemicals Division of Allied Chemical Corp.
Linden Chlorine Products (chlorine) is in Linden. In Rahway are M & T
" Chemicals (speciality chemicals) and Merck and Co. (industrial chemicals).
'In Edison are Cary Page Chemicals (PVC compounds) and Mobile Chemical (paint).
In Parlin, Hercules manufactures chloroform. In Passaic are Pantasote Co.

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

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 pecllutants in NNJ have been found to be
high due to intense chemical manufacturing in the area. Envirommental
monitoring by RTI under separate contracts,(éa-&s) has found a wide variety
of organic pollutants in this area. In addition, preliminary results from
ground and surface water samples indicate measurable levels of a number of

(44,45) These data, summarized in Table

volatile halogenated hydrocarbons.
‘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,(as) the
?daily intake of some selected organics was roughly estimated. These estimates
are given in Tables 7 and 8. Clearly there is ample exposure to pollutants
which could potentially partition into milk.

The statistics for cancer in two counties of NNJ are very high.(sg’sg)
The overall rate for all malignant neoplasms is significantly above the
Shational average. This cancer incidence in New Jersey has been partially
linked to the chemical and allied industries located there.(so'ea)

Northern New Jersey is a metropolitac area with a relatively static
Ipopulation, a well-established chemical industry, known environmental 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.
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BATON ROUGE, LOUISIANA

Baton Rouge. ﬁas selected on the basis of extensive organic chemical
product1on (especially volatile halogenated hydrocarbons) as summarized in
Table 9. (43) In addition, RTI has collected and analyzed ambient air samples
from this area and estab%ig?ed the presence of a number of compounds of

interest in ambient air. A summary of the levels of halogenated compounds
found io water and air is presented in Table 10;

In addition to the industrial production in Baton Rouge, industries in
Plaguemine (15 km SSW), St. Gabriel (20 km SSE) and Geismar (27 km SSE} may
emit significant levels of chemicals which may contribute to the levels
ocbserved in mother's mllk in Baton Rouge. 'These 1ndustr1es and their produc-

tion are listed in Table 11.(36J

KANAWHA VALLEY, WEST VIRGINIA

Many manufacturers of organic chemicals are located in the Kanawha
Valley, WV. DuPont, near Belle, WV, has a large chemical complex for the
synthesis of substances such as methylmethacrylate, methylamines, ammonia,
hydrogen cyanide, herbicides, and insecticides. In South Charleston are
production and consumption plants (Union Cérbide, and FMC). Plastics, FVC,
antifreeze, chiorine, halogenated organics, carbon disulfide, pefoxides,
etc., are the predominant chemicals produced here. The major industrial
facility in the town of Institute is Union Carbide, which also processes a
broad spectrum of compounds, e.g., viscose rayon and phthalate esﬁers.
There is alse a large-scale olefin processing complex and a rubber accelerator
plant. A major terminal loading facility im South Charleston handles large
quantities of a variety of organic compounds. Honsanﬁo, FMC, Allied, and
Fike have plants near Nitro for the pfoduction of antioxidants, rubber
accelerators, industrial chemicals, and other materials. Several other -

- chemical manufacturers, consumers, and transporters are located in the
Kanavha Valley, some or all of which may contribute to the presence of
organic paterials in the ambient air or watér and thus contribute to human
exposure.

Previous RTI sampling(a3 ,46,65,66)

in the Kanawha Valley found a broad
range of halogenated, ketone, aldehyde, ester, aromatic, and alxphatlc

compounds. Quantitative results 1nc1uded high values in air of 11 000 ng/m
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Table 11.

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

Annual Capacity

City Chemical (million pounds) Companya
Plaquemine chloroform b Dow
1,2-dichloropropane 10 "
ethylene dichloride 1325 "
methyl chloride 150 "
methylene chloride 120 "
tetrachlorpethylene 150 "
vinyl chloride 450 "
Geismar chloroform 46 VCM
ethylene dichloride 330 "
methylene chloride B0 "
tetrachleroethylene 150 "
1,1,1-trichloroethane 65 "
Fhosgene 25 BASF
phosgene 125 RCC
vinyl chloride 300 BOR
vinyl chloride 300 MCJ
St. Gabriel phosgene NA 5cC
®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.
b

200 million pounds combined capacity in Plaquemine 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 isomer), alkyl-PAH derivatives, and nitrogen-con-

“taining heterocycles.
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SECTION 5
SAMPLE COLLECTION

At each of the five sites, arrangements were made to work through
clinical facilities to recruit a suitable panel of respondents. These
facilities included the Bayonne Hospital io 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 Clinic in Baton Rouge, LA.

Advance arrangements were made through a contact person at each facility.
This person was responsible for recruiting a professional member of the
facility's staff to serve as the data collector. The data collecéor 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 questionmaire.

The data collection effort is discussed in the following sectionms.
OMB CLEARANCE

Under the Federal Reports Act, clearance for the study of human 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 nation as a whole. These twe 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, a 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 contrel procedures; and
instructions for collecting, packing, and shipping milk samples toe 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. All training was conducted 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. The 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 to participants at each performance site. The data collector comble-
ted this form as each participant was solicited; the form was returned to
RTI with the completed questicnnaires when work at the site was finished.

The Study Questionnaire (5Q) was the primary data collection instrument.
Information concerning participant demographic characteristics, residence
information, health data, use of medications, and personal characteristics
was obtained through this document. The SQ was administered after patients

- had 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 certaim study criteria, which
included:
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*+  ability and desire to provide a milk saﬁple of approximately
100 mL.
- permanent residence within the area of interest for
at leasi 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 women who met all the criteria

for participation were asked to provide a milk sample and complete the SQ.
PLF, PCF, AND SQ COMPLETION PROCEDURES

When an eligible person agreed to participate, her nahe was listed on
the PLF and 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 answeriﬁg questions or handling
problems, the data collector asked the participant to sign the PCF prior to
administration,éf the SQ.

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

Each participant was a self-respondent unless she was under 18 years of
age, in which case the 5Q could have been administered in whole or part to

the parent or guardian, but in the_participant's'presence.
SAMPLE COLLECTION PROCEDURES

After completion of the SQ, the data collector made the necessary
arrangements for the participant to provide the milkvsample. A collection
bottle was taken from the shipping box and the adhesive ID label was affixed
to the bottle. The milk was manually expiessed directly into the bottle; no
breast pumps or other devices were allowed. Immediately after the milk was
collected, the bottle was capped and the sample frozen until all ten samples
were collecped 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 aa additional 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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" SECTION 6
SAMPLE ANALYSIS METHODS

The milk samples were analyzed using gas chromatography/mass spéctromef
try/computer. Due to the broad range of volatilities, the samples were
partitioned into two general classes of compouﬁds: volatiles (e.g. benzene,
chloroform) and semivolatiles (e.g. PCNs, PCBs, pesticides). The analytical
protocols developed for the volatile and semivolatile componeﬁts in mother’s
milk are reproduced in Appendices B and C, respectively. The experiments

conducted which led to these protdcols are discussed below.
DEVELOPMENT OF ANALYTICAL PROTOCOL FOR VOLATILES

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

Twelve 50 ml cow's milk samples were spiked with methanol solutions of
the 1l'C-cmnpol.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 a scintilla-
tion-counting vial containing 15 mL of Triton X/toluene/Omnifluor scintilla-
tion "cocktail.”" Milk samples were purged as described in Appendix B; Tenax
cartridges were stored, and aliqudts of the ﬁurged sanples were retained for
oxidation and counting.

Tenax 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 carben-containing compounds to carbon dioxide

and water. The 14C-carbon dioxide was collected in a trapping sdlu;ion and
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referenced t6 a quench correction curve. All standards, Tenax samples and
oxidized milk samples were counted on a Packard Liquid Scintillation Counter
with automatic standardization. Counting data was analyzed by computer to
obtain the number of disintegrations per minute (dpm) for each vial. The

percent recovery was calculated for each milk sample as shown below:

dpm in first wvial + dpm in second vial x 100Y%
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 1t'C compounds retained in the

. purged sample was calculated:

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

% retained =

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

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

DEVELOPMENT OF ANALYTICAL PROTOCCL 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'-tetrabromobiphenyl, and octachloronaphthalene)
. which were representative of the semivolatile {nonpurgeable) compounds of
interest. The compounds were spiked into raw cow's milk at a level of about
*1 pg/mL. 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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percent. These results indicated that refinements in the method should bel
considered prior to a large-scale study. o
Two methods were available for removing fat and other nonvolatile
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 suitable to this project. The Florisil
method was faster and had greater sample capacity than the GPC. In additionm,
the GPC procedure required the use of a pumping system, UV detector, and
expensive, fragile GPC columns, Initial tests with both methods revealed
interference problems, although those with GPC were more severe. Using GPC,
decabromobiphenyl and hexabromobiphenyl 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

yielded samples sufficiently clean for analysis.
DEPARTURES FROM THE ANALYTICAL PROTOCOLS
Emulsions

The formaticn of an emulsion during the toluene-acetone extraction of
semivolatiles (step 6, Appendix C) was an area of comcern. Approximately 80
percent of the time'an emulsion occurred. To eliminate this, three approaches
were taken with reascmable 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 Na2504 and waiting.
Both the amounts of N32504 and the time required varied. In severe cases
emulsions were broken by filtering through glass wool 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 abnormally high fat content. This usually occurred
when the sample volume 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 tleanups was the maximum required for any sample.
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GC/MS ANALYSIS PROCEDURES

Samples were analyzed by gas chromatography/mass spectrometry using an
IXB 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. Analysis of the purgeableslinvolved 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 intemsities were about the same,
then a positive identification was usually made. If peak intensities 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."

When the background peaks interfered with the spectrum of an unkpown to
an extent that made identification uncertain, the compound identification
' was labeled as "tentative" (tent.). 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, temtative
identifications were made on the basis of the characteristic fragments and
apparent molecular weights. These identifications were also labeled "tent'.
~ Usually tentative identificationmns involved alkyl derivatives or homologs of
: classes of compounds that were 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 forma; 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

Instrument
Column

Flow

Desorption Temperature

Descorption Time
Desorption Flow

Column Temperature

Scan Range

Scan Speed

Scan Cycle

Injecror Temperature
Accelerating Voltage
Ionizing Energy
Trap Current

Source Temperature

LKB 2091

80m - SE-30 WCOT Capillary Column
1.7 mL/min He

270°C

8 min

15 al/min He

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

5 =+ 480 Dalton

0 = 670 in 2 sec
1.7 sec

250°C

3500 Vv

70 ev

50 pA

210°C
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Table 15. OPERATING CONDITIONS FOR THE GC/MS ANALYSIS OF

SEMIVOLATILES
Instrument LKB 2091
GC Column 25m SE-52 WCOT capillary column
Flow 1.5 mL/min with 15:1 split
Column Temperature 80°C for 3 min then 8°C/min to 265°C
Scan Range 5 =+ 530 Dalton
Scan Speed : 2 sec 0 + 670 Dalton
Scan Cycle 2.4 sec
Injector Temperature . 240°C
Accelerating Voltage “3500 Vv
Ionizing Energy 70 eV
Trap Current 50 uA
Source Temperature 210°C
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Eight Peak Index appeared to repfesent possible candidates for unknown
identifications.

A large number of sample components remained unidentified. These unidenti-
fied components were labeled "unknown."

In order to quantify the degree of certainty with which a compound has
been identified, a "level" heirarchy has been established. The compound

identification criteria are listed below:

Level' I  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
I is reserved for only those cases where compound verification
is the primary intent of the qualitative analysis.

Level II Manual Interpretation. The plotted mass spectra are manually
interpreted and compared to these spectra compiled in a data
compendium by a skilled interpreter. In general a minimum of
five masses and intensities (%5 percent) should match between the.
unknown 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. . ‘

Level II1 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 nonpolar phase has been used.

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

Level V  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 otherﬁise stated, all identifications in this report were Level II.
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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 preocessing and are routinely archived for at least 5

years.

Qualitative JIdentifications

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 Bayonne,

NJ, were counted as two separate sites)}. The total ion curreat chromatograms
were inspected and the samples with the greatest number 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 tc note that some compounds (e.g. 1,1,l-trichlorcethane
and hydrocarbons) are common air pollutants, others (e.g., dibromochloro- -
methane) are common water pollutants, others (dimethyldisulfide, furanms,
aldehydes) appear to be metabolites, others (chlorofluorocarbons, siloxanes)
are known background interferents, and others (iodopentane) are of unknown

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 compounds are summarized in Table 17. As discussed below, the
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Table 16. SUMMARY QF QUALITATIVE IDENTIFICATIONS OF VOLATILE COMPOUNDS

IN MOTHER'S MILK®

Compound

-

Sample'Numberb

1081

10

40

1107

1115

2048

2071 3053

3111

Halogenated Compounds

chlerocdiflueromethane
chlorotrifluoromethane

dichlorodifluoromethane

chloromethane
chloroethane
trichlorofluoromethane
dichloroethylene
Freon 113

methylene chloride
chloroform
1,1,1-trichloroethane
carbon tetrachloride
trichloroethylene
chloropentane ‘
dibromochloromethane
" tetrachloroethylene
dichloropropene
chlorobenzene
chlorchexane
icdopentane
3-methyl-1-iodobutane
chloroethylbenzene
dibromodichloromethane
dichlorobenzene
chlorodecane
trichlorobenzene

Aldehydes

acetaldehyde
methylpropanal
n-butanal
methylbutanal
c¢rotonaldehyde
n-pentanal
n-hexanal
furaldehyde
n-heptanal
benzaldehyde
n-octanal
phenyl acetaldehyde

+
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'+
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Table 16 {(cont'd.)

Sample Numberb

Compound 1081 1040 1107 1115 2048 2071 3053 3111

n-nonanal +

methyl furaldehyde

n-decanal - - -
n-undecanal - - -
n-dodecanal - - -

1+ e+
)
)

 + + + 3+
[}

Ketones

+
+-

acetone * +
methyl ethyl ketone
nethyl isopropyl ketone - -
methyl vinyl ketone
ethyl vinyl ketone
Z2-pentanone

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

methyl heptanone
furyl methyl ketone
octanone
acetophenone
2-nonancone
2-decanone ,
alkylated lactone
phthalide . - - +

*
+
)

+

)
t

+ o+
ot
+ + F 4

P+ o+
1 |
I 4+ 4+ + 0
t + 4+ 4 4+ &+ )

o+ o+ 1

1 [l

] ]

] 1

t 4+ 4+ + )
1
]
]
t+ + 01 0 + 4+
) 1
] 1

"+ 4+ 1
PR S S U PO

Other Oxygenated Isomers

CQHBO - - - - -
CLHgO - -

CsHy g0
CGHBO
CgHy g0
CyHg0p
CgH, 20
CsH1 50
CoHy g0
C7H 1 g+0 h - -
CeHgOy oo -

(I B TR S B B |
1 1 [ ]
LI S T T N |
1 4+ + 1 1 1
+
[} LI |
[ N B B
]

1+
1

LEEE B K B ]
1

S0
=%
— e
o I
=)
3]
1
[ I |
| I |
+
[ I |
[ ]
L]
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Table 16 (cont'd.)

Sample Numberb

Compound ‘1081 1040 1107 © 1115 2048 2071 3053 3111

Other Oxygenated Isomers

{continued)
o518, e
87672 _ ‘ .
clonlzo - - + - - - - -
€10%14° - - - - + - - -
C10%16° - - - + - - + -
ClOHISO - - + + - + - -
Clonoo + - - - - - + -
C10%220 o - - - + - - -
C9H802 ‘ - T - - - - + -
C11H200 = - - - '- o= . -
€10%10%2 y - - - - - + -
Alcohols
methanol - - - < - + - -
isopropancl + + + + + + +
2-methyl-2-propanol- - - - - + - -
n-propancl - - - - + - -
l-butanol - - + + + - - -
l-pentanol S - + - + + + - -
a-furfuryl alcohol - - - + - - + -
2-ethyl-l-hexanol - - - - + - - -
phenol : - - + - - - -
2,2,4-trimethylpentyl- - - - + - - - -
1,3-diol ‘ ‘ . ‘
g-terpineol - - - - + - - -
Acids
acetic acid - - = + - - + -
decanoic acid - - - - + - - -
Sulfur Compounds
sulfur dioxide - - - - - - - +
carbon disulfide + + + + + + + +
dimethyl disulfide - + + + - + + +
‘carbonyl sulfide - - - + - - - -
(continued)



Table 16 (cont'd.)

Sample Num‘berb

Compound 1081 1040 1107 1115 2048 2071 3053 3111

Nitrogen Compounds

nitromethane - - + - - - - -
CSHGNZ - - - + - - - -
CSHBN2 - - - + - - - -
CAHANZO - - - + - - - -
methyl acetamide - - + - - - - -
benzonitrile - - + + - + - -
methyl cinnoline - - - + - - - -
Esters
vinyl propionate - + + + - - - -
ethyl acetate - - - - - + - -
ethyl-n-caproate - - - - - + - -
methyl caprylate - - - - - + - -
ethyl caprylate - - - - - + - -
iscamyl formate - + - - - - - -
methyl decancate - - - - - + - -
ethyl decancate - - - - - + - -
Ethers
dimethyl ether - + - - - - - -
p-dioxane - -+ - - - - -
dihydropyran - - + + - - - -
Epoxide
1,8-cineole - - - + C - - - -
Furans
furan - - - - - - + -
tetrahydrofuran - - + - - - - -
methyl furan - - - + - - + -
methyl tetrahydrofuran - + - - - - - -
ethylfuran - - + + - - - -
dimethylfuran - - - + - - - -
2=vinylfuran - - - - - - + -
furaldehyde - - - + - - + -
2-n-butylfuran - + - - - - - -
2-pentylfuran ' + + o+ + + + + -
methylfuraldehyde - - - C- - - + -
" furyl methyl ketomne - - - + - - - -
a-furfuryl alcohel - - - + - - + -
benzofuran - - + + - + - -
(continued)
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Table 16 {(cont'd.)

Sample Numberb

Compound 1081 1040 1107 1115 2048 2071 3053 3111

Alkanes

C,Hg

LAST
CsHy2
et
Gl

Cglig

+ + + + + + + + +
+ + + + + 4+
+ + + + + F o+ + o+ o+
I+ + o+
U+ o+ o+ o+
+ + 4+ 4+ + o+ o+ 4+

o+ 4+ o+ 4+ o+ o+ o+
+ + + +

+ + + + + o+ o+

|
]
1
+

+ + + + + o+ o+ 4+

[ -
(
+
]
]

]
]
1
+
1
|
!

Alkenes

1
]
]
+
!
1

C3H6 + ‘-

+
I
+
|

€l
CsH1o
Cehiz
Gy,
Cet1e

- Cotyg
C10ta0
€11%22
C12%24
€13t
isoprene - +

+ + + +
+ o+t o+ 4+
+ + + + +

[}
[}
1
]
1
{
+
]

Alkynes

CSHB : : - - - - - + - +

et10 - - - - + - - -

CH),
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Table 16 (cont'd.)

Compound

Sample Numberb

1081

1040

1107

1115

2048

2071

3053

i1

Alkynes (continued)

Ce%14
Cof16
€10%18
C12t22

Cyclic Hydrecarbons

cyclopentane
methylecyclopentane
cyclohexane

ethylmethyleyclohexane -

Cloﬂlaisomers
C10H16isumers (other)

limonene
methyldecalin
a-pinene
canphene
camphor

Aromatics

benzene

toluene
ethylbenzene
Xylene
phenylacetylene
styrene
benzaldehyde

C.~alkylbenzene isomers
Ci-alkylbenzene isomers

methylstyrene
dimethylstyrene
Cs-alkylbenzene isomers
naphthalene
Ce-alkylbenzene isomers

R T U O N R RS

C A+ + 44 i

t 4+ 1 4

I+t +

f

'+ o+

T S Y A R S S R S PR NP

L+ 4+ 1 4+

N RN R

$ + + +

R I E R N s

I S L B A |

[ S [ S [ AT IR T Sy R IR

BEREEEEE

+ +

[ I O G T I SO I O S

I+ ++4+ 1 +4+ 4+

+

L+ 4+ 01+ 44+

trr

a

Arranged by class in approximate elution order.
by-sample identifications. + = present; - = not identified in sample.

b
Paerticipant code number.
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quantitation of the other five compounds is not reported, since the levels
in milk were not judged sufficiently greater than background to 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 thése 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 values were tested for their significance
(i.e., are the geometric means significantly differeﬁt 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 dichlorobenzene than the other study samples. Charleston
samples appear to have significantly higher levels of chloroform, and
Bayonne samples appear to have significantly higher levels ofrdichlorobenzene.
To test if any of the compound levels were related, the Spearman
correlation coefficients (nonparametric correlation based on the sample,
designed to lessen the weight of a single high outliér) were determined as
shown in Table 20. There does not appeér 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 quality control results for chloroform, tetra-
chloroethylene, chlorobenzene, and dichlorobenzene. The very high recovery
of chloroform from the controls indicates either a miscalculation of the
amount actually 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 in 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
Mean 0.52 2.52 0.12 19,37
Median 0.5 1.5 0.004 7.9
S.D. 0.48 2.13 0.1 : 25.54
n 6 6 6 6
Jersey City, NJ
Maximum 65 43 0.3 68
Mean 23.34 15.9 0.16 24.48
Median 17 8.1 0.1 2.8
5.D. 24.3 15.9 0.089 31.69
n 5 5 5 5
Pittsburgh, PA
Maximum 6.7 26 0.4 g.9
Mean 1.53 3.41 0.12 1.71
Median a,85 1.45 0.1 1
S.D. 1.74 7.13 0.11 2.41
n 12 12 12 12
Baton Rouge, LA
Maximum 21 2.5 0.3 44
MeanP 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
Maxigum 12 >19 10 26
Mean 7.21 3.21 1.20 4.30
Median 7.5 1 0.1 1.4
S.D, 3.55 6.02 3.30 8.25
I 9 g g 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
S.D. 10.9 8.15 1.53 17.3
n 42 42 42 42

aMaximum, mean and median values are ng/mL.

bArithmetic mean.
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Table 20. SPEARMAN CORRELATION COEFFICIENTS FOR VOLATILE ORGANICS

FOUND IN HOTHER'S MILK

Tetrachloro- Dichloro-

Chloroform ethylene Chlorobenzene benzene
Chloroform 1.0 0.372 -0.02° 0.1
Tetrachloro=- 1.0 0.007b 0-05b

ethylene .
Chlorobenzene 1.0 0.0Bb
Dichloro- 1.0
benzene

aSigﬁificaﬁt at 0.05 level (95 peréent confidence).

b Not significant
Sample size = 42
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considerations: the wmean reported levels in the samples were only 4.9 times
the blank levels; the recovery from controls was about 1400 percent, invali-
dating the recovery study; and chloroform is known to be a laboratery atmos-
pheric contaminant.

The compounds presented in Table 17 represented significant levels
above the background in blanks. Several other compounds were quantitated
that did not exhibit substantial concentrations. These compounds, with the
ratio of the mean in the samples to the mean in the background given in
parenthesis, were: 1,1,l-trichloroethane (1:1), benzene (2:1), toluene
(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 present 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 ion plots called up from.the
full data set. No evidence for any of these compounds was cbserved 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 generally reported by
previous investigators (see Tables 2 - 4). Since none of the target compounds
were present in detectable quantities, no further identification or quantita-

tion was attempted.

59



Table 22. DDE AND TETRACHLOROBIPHENYL LEVELS IN SELECTED
MOTHER'S MILK SAMPLES

73

ng/mL Milk
Site ) gzzgi: LCDE Tetrachlorobiphenyl
Pittsburgh 2105 45. ND®
Pittsburgh 2121 73 1¢
‘Charleston, WV 4069 107 ND
Charlescon, ﬁv 4085 38 ND
| Charlesten, WV 40§3 91 ND
Mean 71l -
S.D. 29
RSD (%) 42
Median

b

Samples selected as having the most intense total ion Current

chromatograms.

Not detected.

c
Trace.

d

Arithmetic mean,

60



10.

11.

REFERENCES

Ziegel, E. and C. €. Van Blarcom, Obstetric Nursing, 6th ed., Macmillan,
New York, 651 (1972).

Strassman, S. C. and F. W, Kutz, "Insecticide Residues in Human Milk
from Arkansas and Mississippi, 1973-74," Pest. Mon. J., 10, 130-133
(1977). |

Savage, E. P., et al., "Organochlorine Pesticide Residues and Poly~
chlorinated Biphenyls in Human Milk 1971-72," Pest. Mon. J., 7, 1-3
(1973}. '

Kroger, M., "Insecticide Residues in Human Milk," J. Pediat., 80, 401-
405 (1972).

Curley, A. and R. Kimbrough, "Chlorinatea Hydrocarbon Insecticides in

" Plasma and Milk of Pregnant and Lactating Women," Arch. Environ. Health,

18, 156-164 (1969).

Dyment, P. G., et al., "Relationship Between Levels of Chlorinated
Hydrocarben Insecticides in Human Milk and Serum," Bull. Environ. Con-
tamin. Toxicol., 6, 449-432 (1971).

Hagyard, S. B., W. H. Brown, J. W. Stull, F. M. Whiting, and S. R.
Kemberling, "DDT and DDE Content of Human Milk in Arizoma," Bull.
Environ. Contamin. Toxicol., 9, 169-172 (1973).

Quinby, G. E., J. F. Armstrong and W. F. Durham, "DDT in Humanp Milk,"
Nature, 207, 726-728 (1965).

Laug, E. P., F. M. Kunze and E. 8. Prickett, "Occurrence of DDT in
Human Fat and Milk," Arch. Indust. Hyg., 3, 245-246 (1951).

Wilson, D. J., et al., "DDT Concentrations in Human Milk," Am. J. Dis.
Child, 125, 814-817 (1973).

Woodard, B. T., B. B. Ferguson and D. J. Wilson, "DDT Levels in Milk of
Rural Indigent Blacks," EPA-GOO/I-%G-OBZ (1976).

61



12.
13.

14.
15.

16.

17.

18.
19.
'20.
- 2L,
22.

23,

Savage, E. P., et al., "A Search for Polychlorinated Biphenyls in Human

Milk in Rural Colorado," Bull. Environ. Contamin.
(1973).
Petrakis, N. L., L. D. Gruenka, T. C. Beelen, N.

J. C. Craig, "Nicotine in BreastiFluid of Nonlactating Women," Science,

199, 303-305 (1978).

Toxicol., 9, 222-226

Castagnoli, Jr., and

Bakken, A. F. and M. Seip, "Insecticides in’ Human Breast Milk," Acta

‘Paediatr. Scan., 65 525-529. (1976).
}Knoll W. and 5. Jayaraman, "Zur Kontam1nat1on Vo

chlorlerten Kohlenwasserstoffer,“ Die Nahrung, 17,

Psendarfer, Von}H., “"Riichstande von Organochlorpe

. und polychlorierten Bipheﬁylen (PCBs) in der Mutt

Klinische Wochenschrift, 87, 731-736 (1976).

‘Th. Tuinstra, L. G. M., "Organochlorine Insectici

Milk in the Leiden Region," Neth. Milk Diary J.,

n Humanm11ch mit
590-615 (1973).
stiziden (DDT u.a.)

ermilch," Wiener

de Residues in Human

25, 24-32 (1971).

Polishuk, Z. W., M. Ron, M. Wasserman, §. Cucas, 0. Wasserman, and C.

Lemesch, "Organochlorine Compounds in Human Blood
Pest. Mon. J., 10, 121-129 (1977).

Ritchy, W. R., G. Savary and K. A. McCulley, "Organochlorlne Insecticide

Residues in Human Milk, Evaporated Hllk and Some
Canada," Can. Publ. Health J. , 63, 125-132 (1972).

‘Egan, H., R. Goulding, J. Roburn and J. 0'G. Tatt

Pesticide Residues in Human Fat and Human Milk,"
69 (1965).

Plasma and Milk,"

Milk Substitutes in

on, "Organo- chlor1ne
Brit. Med. J., 2, 66-

Newton, K. G. and N. C. Greene, "Organochlorine Pesticide Residue

Levels in Human Milk -- Victoria, Australia 1970,
4-8 (1972).

" Pest. Mon. J., 6,

Graca, I., A. M. 8. Silva Fernandes and H. C. Mourao, "Organochlorine

Insecticide Residués\in Human Milk in Portugal,"
148-156 (1974).

Husiéi,'c. J., 0. Hutzinger, V. Zitko and J. Crocker, "Presence of PCB,
'DDE, and DDT in Human Milk in the Providences of New Bruanswick and Nova

Scotia, Canada," Bull. Environ. Contamin. Toxicol., 12, 258-267 (1974).

62

Pest. Mon. J., 8,

iy

¥



24,

- 25.

26.

27.
28.

29.

30.

31,

32.

33.

Mes. J. and D. J. Davies, "Presence of Polychlorinated Biphenyl and
Organochlorine Pesticide Residues and the Absence of Polychlorinated
Terphenyls in Canadian Human Milk Samples," Bull. Eaviron. Contam.
Toxicol., 21, 381=-387 (1979).

Stacey, C. I. and B. W. Thomas, "Organochlorine Pesticide Residues in
Human Milk, Western Australia -~ 1970-71," Pest. Mon. J., 9, 64-66
(1975).

Van House Holdrinet, M., H. E. Braun, R. Frank, G. J. Stopps, M. S.
Smout, and J. W. McWade, "Organochlorine Residues in Human Adipose
Tissue and Milk from Ontario Residents,” Can. J. Pub. Health, 68,

74-80 (1977).

Winter, M., M. Thomas, S§. Wernick, 5. Levin and M. T. Farver, "Analysis
of Pesticide Residues in 290 Samples of Guatemalan Mother's Milk,"
Bull. Environ. Contamin. Toxicol., 16, 652-657 (1976).

"Criteria for a Recommended Standard...Occupational Exposure to Ethylene

" Dichloride (1,2-dichlorcethane}),"” HEW Publ. No. (NIOSH) 76-139 (March

1976).

Kover, F. D., Environmental Hezard Assessment Report. Chlorinated

‘Naphthalenes. EPA 560/8-75=-001 (December 1975).

Erickson, M. D., R. A. Zweidinger, L. C. Michael and E. D. Pellizzari,
“"Environmental Monitoring Near Industrial Sites: Polychloronaphthalenes,”
EPA-560/6~-77-019 (1977}.

Erickson, M. D., L. C. Michael, R. A. Zweidinger, and E. D. Pellizzari,
"Development of Methods for Sampling and Analysis of Polychlorinated
Naphthalenes in Ambient Air," Environ. Sci. Technol., 12, 927-931
(1978).

Erickson, M. D., L. C. Michael, R. A. Zweidinger and E. D. Pellizzari,
“Sampling and Analysis for Polychlorinated Naphthalenes in the Environ-
ment," JACAC, 61, 1335-1346 (1978).

Erickson, M. D., L. C. Michael, R. A, Zweidinger, and E. D. Pellizzari,
“Development of Methods for Sampling and Analysié of Polychlorinated
Naphthalenes in Ambient Air," 1977 Annual Meeting, American Chemical

Society, Chicago, IL {August 31, 1977).

63



34.
35.
36.
37.

38.

39.

40.

41.

© 42,
43.

44.

45,

Erickson, M. D., L. C. Michael, R. A. Zweidinger, and E. D. Pellizzari,
"Sampling and Analysis for Polychlorinated Naphthalenes in the Environ-
ment,” 1977 Annual Meeting AOAC, Washington, DC (October 20, 13877).
Unpublished data, E, Roessler, Borough of Bridgeville, PA (1976).

1977 Directory of Chemical Producers-USA, Chemical Information Services,
Stanford Research Inst., Menlc Park, CA (1977).

Environmental Sciences and Engineering, "Trip Report for Sampling of
Polybrominated Biphenyls (PBBs)," submitted to OTS, EPA, Washington, DC,
Contract No. 68-01-3248 (April 1977)).

Mumma, C. E. and D. D. Wallace, "Survey of Industrial Processing Data.
Task I - Pollution Potential of Polybrominated Biphenyls," EPA-560/3-
75-004 (June 1575).

Unpublished data, E. J. Londres, New Jersey Dept. of Environmental
Protection via G. E. Parris, OTS, EPA, Washington, DC (1977).

Erickson, M. D., R. A. Zweidinger, and E. D. Pellizzari, "Analysis of a
Series of Samples for Polybrominated Biphenyls (PBBs)," EPA-560/6-77-020
(August 1977). |

Environmental Science and Engineering, "Data Report for Polybrominated

‘Biphenyl Near Manufacture {sic) in the Northeast," submitted to 0TS,

EPA, Washington, DC Coatract No, 68-01-3248 (June 16, 1977).

1974 New Jersey State Industrial Directory, New Jersey State Industrial
Directory, 2 Penn Plaza, NY, 10001 (1974).

Pellizzari, E. D., "The Measurement of Carcinogenic Vapors in Ambient
Atmospheres,” EPA-600/7-77-055 (June 1977).

Pellizzari, E. D., M. D. Erickson, and R. A. Zweidinger, "Formulation of
a Preliminary Assessment of Halogenated Qrganic Compounds in Man and
Eavironmental Media,'" EPA-560/13-79-006 (July 1979).

Pellizzari, E. D., M. D. Erickson, T. D. Hartwell, S. R. Williams, C. M.
Sparacinoe and R. D. Waddell, "Preliminary Study on Toxic Chemicals in
Environmental and Human Samples. Part I: Formulation of an Exposure
and Body Burden Monitoring Program,” submitted to U. §. Environmental
Protection Agency, Washingten, DC, Contract No. 68-01-3849 (June 1980).

64



46.

47.
. 48.

49,

50.

51.

52.
53.

54.

55.

56.

Pellizzari, E. D., "Analysis of Organic Air Pollutants by Gas Chromato-
graphy and Mass Spectroscopy,” Publication No. EPA-600/2-77-100,

Contract No. 68=02-2262, (June 1977).

McDeonnell, G., D. M. Ferguson and C. R. Pearson, "Chlorinated Hydrocar-
bons and the Environment,"” Endeavour, 34, 13-18 (1975).

FDA Compliance Program, Evaluation, "FY 74 Total Diet Studies (7320.08),"
Date accepted: January 21, 1%77. '

State of New Jersey Department of Environmental Protection, "Initial
Report on the Findings of the State Air Monitoring Program for Selected
Volatile Organic Substances in Air," (October 1979).

Zweidinger, R. A., A, Sherdon, B. 8. Harris, III, H. Zelon, T. Hartwell,
and E. D. Pellizzari, "Measurement of Benzene Body Burden of Potentially
Eavironmentally Exposed Individuals," Final Report, EPA Contract No.
68-01-3849, Task 1 (May 1980).

Hartwell, T., P. Piserchia,.S. White, N. Gustafson, A. Sherdon, R.

Lucas, D. Lucas, D. Myers, J. Batts, R. Handy, and S. Williams, "Analysis
of EPA Pesticide Monitoring Networks," Office of Toxic Substances,
Washington, DC. Draft Report (1979).

U.S. Environmental Protection Agency, Office of Research and Development,
"Health Assessment Document for Polycyclic Organic Matter," (May 1978).
Stanford Research Institute, "The Environmental Fate of Selected Foly-
nuclear Aromatic Hydrocarbons,” Prepared for U. S. Environmental Pro-
tection Agency (February 1976).

State of New Jersey Department of Environmental Protection, "Initial
Report on the Findings of the State Air Monitoring Program for Selected
Heavy Metals in Air," (October 1979).

Unpublished »data, William J. Librizzi, U.S. Environmental Protecticn
Agency, Region II (October 1977).

Fribers, L., M. Piscator, 6. F. Nandberg and T. Kjellstrom, "Cadmium in
the Environment," CRC Press, Cleveland, OH (1974).

65



57.
58.

59.

60.

6l.

62.

63,

64.

65.

66.

67.

National Academy of Sciences, '"Lead,” Washington, DC (1972).

Mason, T. J., F. W. McKay, "U.S. Cancer Mortality by County: 1950-69,"
DHEW Publ. No. (NIH), 74-615, Washington, DC, U.S. Govt. Printing Office
(1974). ‘

Mason, T. J., F. W. McKay, J. R. Hoover, W. Blot and J. F. Fraumeni,

" Je., "Atlas of Cancer Mortality for U.S. Counties: 1950-63," DHEW Publ.

No. (NIH) 75-780, Washington, DC, U.S. Govt. Printing Office (1975).
Greenberg, Michael R., "The Spacial Distribution of Cancer Mortality and
of High and Low Risk Factors in the New Jersey=-New York=-Philadelphia
Metropolitan Regions, 1950-1969, Part I," New Jersey Dept. of Environ-
mental Proteciion, Program on Eavironmental Cancer and Toxic Substances
(January 1979).

Greenberg, M., F. McKay, and P. White, "A Time-Series Comparison of
Cancer Mortality Rates in the New Jersey~New York-Philadelphia Metropoli-
tan Region and the Remainder of the United States, 1950-1969," Am. Jour,
of Epidemiology, 111, 166 (1980).

Greenberg, M. R., P. W. Preuss, and R. Anderson, "Clues for Case Conmtrol
Studies of Cancer in the Northeast Urban Corridor," Soc, Sci. & Med.,
14D, 37-43 (1980).

Greenberg, M. R., J. Caruana, B. Holcomb, G. Greenberg, R. Parker, J.
Louis, and P. White, "High Cancer Mortality Rates from Childhood Leukemia
and Young Adult Hodgkin's Disease and Lymphoma in the New Jersey-New
York-Philadelphia Metropolitan Corridor, 1950-1969," Cancer Research,

40, 439-443 (1980).

Cross, J. and G. B. Wiersma, "Preliminary Analysis of Cancer Rates in
Organic Chemical-Producing Counties," EPA-600/1-79-022 (June 1979).
Pellizzari, E. D., and M. D. Erickson, "Analysis of Organic Air Pollutants
in the Kanawha Valley, WV and the Shenandoah Valley, VA," Publication

No. EPA-903/9-78-007, Contract No., BOA 68-02-2543 (June 1978),

Erickson, M. D., S. P. Parks, D. Smith and E. D. Pellizzari, “Sampling
and Analysis of Organic Air Pollutants in Two Industrialized Valleys,"
FACSS V, Bostoa {(October 30 - November 3, 1978.

McLafferty, F. W., E. Stenhagen, and S. Abrahammson, Ed., Registry of .
Mass Spectral Data, John Wiley and Sons, New York (1974).

66



68. Eight Peak Index of Mass Spectra. Vol. I (Tables 1 and 2) and 11
{Table 3), Mass Spectrometry Data Centre, AWRE, Aldermaston, Reading,
RG74PR, UK (1970).

67



APPENDIX A

DATA COLLECTION INSTRUMENTS

68



STUDY OF ORGANIC COMPOUNDS IN HUMAN MILK
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DATA COLLECTION INSTRUCTIONS
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Office of Toxic Substances
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Washington, DC 20460
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1.0 Introduction

Undgr contragt to the Office of Toxic Substances, Enﬁironmantal
Protéction Agency (EP4), the'Researcb'Triangle‘Institute (RTI) 1is
conducting a limited's;udy designed to measure envifonmental pollutant
levels in humsn milk and to evaluate the utility of using this body
fluid in specific poilutant studiea for populations in the viciniﬁy of
manufacturing plaﬁts'and/or industrial user facilities. RTI {is resﬁonsiblé
© for all phﬁses éf the gtudy, including study design, subject recruitment,
chemical analysis of.milk samples, and report writing. RTI is a not-for=profit
conﬁract reaearch.organizaticn located in North Carolins's Research Triangle
P;rk becween Raleigh, Durham, and Chapel Hill., The institgte was incorpor#éed
as a separate operating entity in 1958 by the University of North Carolina‘ﬂ
(UNC) st Chapel Eill, Duke University at Durhaa, end North Carolina State
University at Raleigh, and is still closely affilizted with the three

universities.

-2.0 Overview

Four urban areas have been cposen as pefformance gites; they are
Bridgeville, Pennsylvania; the area whichliﬁcludes Linden and Bayonne{.
New Jersey and westeram Staten island, New York; Baton Rouge, Louisiana;
and South Ch#rlestan ?nd Nitrb, West Virginia. The#e-aites represent
high-probabilicy areas for the presence of one or more of the chemicals
of interest in human milk. The selected industrial chemicals of interest
include polychlorinated naphthalenes, tetrachlorethylene, trichlorcethane,
dichloropropane, benzene, polybrominated biphenyls, chlorimated phenols,

toluene, chlorinated benzenes, and chloroform.
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At each of the four sites, arrangements will be made to work through
¢linical facilities such as hospitals, clinics, or physician’'s ocffices,
in order to recruit a panel of respondents. At each site tem participants
will be recruited, for a total of 40, Potential participants (lactating
females) will be screened to determine that they live in one of the areas
of interest and are willing and able to provide the milk sample.

A questionnaire will be administered for each participant to cbtain
information on demographic variables, residence histories, and potential
exposure situations; for each participant, a sample of milk will be collected
and analyzed for the compounds of interest by gas chromatography/mass
spe:tromgtry or high pressure liquid chromatography. A professional member
of the facility's staff, such as a registered nurse, will be trained in the
proper procedures to administer the questionnaire and cbtain the milk sample.
To try to reduce the non-participation rate due to refusals, and te reimburse
the subject for the time spent on the study, volunteers will be cffered a

$5.00 incentive for participating.

3.0 Data Collection

3.1 General Remarks

Data collection for this research effort consists of the following
steps:
1. Screening of potentlal participants (lactating women) to
determine tha; they live in one of the areas of interest
(see below), that they have resided in that area for at
least the preceding 12 menths, that they have remained in
that area continunusly_for the preceding week, and that they

are willing and asble to provide a milk sample.
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3'2

3'

When an eligible person is encountered, the pature and
purpose of the study will be explained and their partici-
pafion solicited.

When an eligible perdon‘agrees to participate, the person
will be required to sign a Participant Congent Form (PCF)

in order to participate in the study.

-Once the participant has signed the PCF, the person should

be listed on the Parricipant Liscing Forﬁ (PLF), a Patient
Number Sssigged, and the data collector will proceed to
administer the Study Questionnaire (5Q) and collect the
nilk sampla.

Oﬁce the SQ has been administered and the milk sample collected,

‘the participant will be offered a $5.00 incentive for

participating.
Milk samples and completed data collection instruments will

be returned to RII.

Survey Instruments

As indicated in the preceding section, there are 3 data collection

instruments for this research effort, the PCF, the PLF, and the 5Q: subsequent

sections contain Instructions for the use of each instrument as well as

~ item-by-tiem explanations for their completion, and general descriptions

are provided below. The survey instruménts have been designed hopefully

to provide an efficient means of collecting and recording the requisite

data for the srudy. It isg imperatiﬁe that all survey instruments be completed

acourately. The success and relisbility of the study and its results are

dependent upon the quality of data collected, which will be fully dependent

72



on the accuracy of your execution of your assignment. As you complete

a form, conduct & thorough esdit to verify that required data have been

entered and entered correctly. Copies of the data collection instruments

appear in Attachment 1.

3.2.1 Participant Consent Form (PCF)

Purpose: The purposes‘of the PCF are to introduce
the study; explain its objectives, sponsorship (the
relationship'and roles of RTI and EPA), and fequire-
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.

General Description: The PCF is a single page form

printed on special paper which makes three copies from
a single impression. The survey title appears at the

top, along with the name of RTI; spaces for necessary

p

identifying information appear at the botton.

Administraticn: The PCF will be signed by the partici-

pant and contains an agreement to provide the necessary

information and milk sample. Participants may freely

- withdraw from the study at any time; however, in order

to encourage participation RTI offers an incentive of
five dollars to each participant to be paid after each
data set (PCF, SQ, and milk sample) is obtained. Again,

confidentiality of data is stressed, including steps
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taken to disagsociate the name of the participant

from the data once collected; fér example, the PCF

is the only data collection iﬁsﬁrument which bears

the name of the participant and allows its association

to study identificétion numbers, but will be maintained
in hard copy only and storgd in a‘restrictéd area.

To further emphasize this disassociation, the incentive
will be paid in e¢ash rather tham by check or money order,
although the participant will sign the PCF indicating

that the incentive was received. A signed PCF must be

‘obtained for each participant before proceeding with

Study Questionnaire (SQ)_admiﬁistration and collection .

of the milk sample.

Diégosition: The top (white) copy will be attached

~

to the appropriate 5S¢ until it is received at RTI and

verified; the yellow copy will be provided to the.

‘participant; the pink copy will be retained by the dara -

collecter.

3.2.2 Participant Listing Form (PLF)

Purpose: The purpose of the PLF is to provide a means

of assigning unique numbers to participants at each

performance site.

General'Descriptioﬁ; The PLF is a 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 addresses of RTI and EfA[OTS

and a confidentiality statement.
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Administration: As each participant is enlisted up

to the required number (10), that participant should

be listed on the PLT.

Disposition: When data collection at a site or facility

is coupleted, the PLF (or a copy) should be seant to RII.

3.2.3 Study Questionnaire (SQ)

Purpose: The purpose of the SQ is to obtain information
on participants, including demographic characteristics
such as age, sex, race, and occupation; residence infor-
mation; health information such as current health status
and prescription medications; and personal characteristics
such as hobbies.

General Description: The SQ is divided into six sectiens,

dealing respectively with demographic characteristics,
occupation, health and personal habits, residence and
household information, information on the interviewer and
respondent, and information regarding the milk sample,
including an indication as to whether or aoct the milk
sample was obtained, the date and time of acquisition

of the sample, and the date the sample was shipped to RTI.
Participants will be identified by a unique study number
used to correlate and cross—identify the questionnaires
and samples by way of pre-printed self-adhesive labels.

The SQ 1s 5 pages long, with space provided for comments.

75



. Administration: An SQ is to be completed for each

participant for whom a signed PCF is obtained.
. Disposition: The SQ's are to be gent to RTI as instructed.
3.3 Screening
As indicated in section 3.1, potential participants (lactating women)
should be screened to determine that they meet certain study criteria for
participation: ‘
1. That they are willing and able to provide a milk sample of
sufficient quaatity (approwimately 100 ml.),

2. That they live in ome of thé areas of Iinterest (see below),

3. That they have resided in that area for at least the preceding
12 mwonths, and

4, Thét they have remained in that area continuocusly for the

preceding‘7 days.

As indicated in section 2.0, four areas have been chosen as perfor-
mance sites, with a specific Site Nwmber assigned to each which will remain
constant for each site and is to be entered where appropriate on data
collection instruments as follows:

Site Site Number

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

Baton Rouge, Louisiana

Nitro/Seuth Charleston, West Virginia

P I S

With the exception of Bridgeville, Pennsylvania, participants residing in
some areas at each site are of considerably wmore interest to the study than

those living in others, as discussed in the following sectioms.
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3,3.1 Northern New Jersey/Statén Island, New York

Within the Northern New Jersey/Staten Igsland area, potential
participants residing in some communities are of more interest than those
residing in others, more or less in the order listed below:

1. Bayemne, NJ 9. Elizabeth, NJ
2. Northern Staten Island 10. Sayreville, NJ
(Port Richmond), NY 11. Rahway, NI

3. Lindea, NJ 12. Edisom, NJ

4. Carlstadt, NI 13. Parlin, NJ

5. Saddle Breok, NJ 14. Passaic, NJ

6. Jersey City, NJ 15. Patterson, NJ
7. Kearney, NJ 16.
8. Newark, NI

ﬁayne, NJ

3.3.2 Baton Rouge, Louisiana

Potential participants residing in Baton Rouge are of primary
interest to this study; other communities in the Batom Rpﬁge area of interest

are Placquemine, St. Gabriel, and Geismar.

3.3.3 Nitro/Soggﬁ Charleston, West Virginia
Potential participants residing in Nitro and South Charleston
are of primary interest to this study; other communities of interest in the
area are Belle and Institute. |

3.4 Participant Listing Form

When an eligible person is encountered who agrees to participate,
that person should be 1listed on a PLF in order to be assigned a unique
Participant Nuwmber. The PLF is completed by entering the appropriate Site

 Mumber (see section 3.3 above); then, each time that an eligible participant
is encountered who‘agreas to participate, up to the number required, enter the
Participant's Name (Last, First, Middle) on the FLF and assign s Participant

Number in the left-hand columm, beginning with (00l at each site unless other=
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wise instructed. As;ign Participant Numbers consecutively for all study
participants. Where appropriate, enter the participant's Medical Record
Number in the right-hand column. When making rumerical emtries, right-adjust
and enter leading zeros. |

3.5 Participant Consent Form

Potential participants must.understand exactly what is involved in
participacien in‘the study and what bensfits may be realized by participation;
this understanding and agreement must be documented by a signed PCF. Ia 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 participate.

More specifically, the potential participant and/or that person's
parent, guardian or other spokesman, must upderstand that full participatien .
‘1n the study consists of providing answers to a questionnaire related to
environmental exposure, part of which relates to the individual's household
in general and part of which is related to the individual participant (2e
prepared to show the peraon the 5¢), and providing a milk sample of appreximately
100 ml. (be prepared to show the person one of the collection bottles.)

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

the milk sample. The individual must understand that participation in the
study is completely vbluntary and that she may withdraw at any time, but that
payment bf the incentive i8 dependent on full participatien. The individual
must also understand that all 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 perons's parent, guardian or other
spokesman agrees to participate, read through the PCF with them and msake
entries where appropriate, At the bottem, record the Jate (month, day, and
year) that the PCF 1s signed and print the Participant’s full Name (First,
Middle or Maiden, Last - do not abbreviate); record the appropriate Site
Number (see section 3.3 above) and FParticipant Mumber (from the PLF); have
the participant (or other appropriate person) sign the FCF; enter your signa-
ture as witpess; and record the participant's home Address (Streét Muntber and
Name, City, State, ond Zip Code) in the spaces provided.

After data collection (administration of SQ and collectiom of milk
sawple) is completed, the participant (or that person’s pareﬁt or guardian)
;hould be given $5.00. The recipient must sign in the space provided at the
bottom of the PCF to indicate receipt of the incentive. Should the signatures
on the PCF for Partioipant and Recipient be other than the participant's,
plesse explain in the Comments saction of the 3Q.

Finally, ss indicated in section 3.2.1, the top (white) copy of
the PCF 15 to bé attached to the appropriate SQ; the yellow copy 1s to be
provided to the participant or her guardian; and the pink copy is to be
retained by the data collector.

3.6 Study Questionnaire

Before proceeding with administration of the S$Q, read the justifi-
cation gnd confidentiality statement in the box on the cover. Enter the
appropriate Site (see section 3.3 above) od FParticipant (from the PLF)
Numbers. Stapled inside the SQ you will find a set of pre-printed, self-
adhesive labels which are necessary tc identify corresponding SQs and samples.

Each label contains a unique Study Mamber, which should be the same on all
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labels in a set, and an indication of what the label is for. You should
also have some labels that have only a Study Number and a few that are
completely blank; these are for your use ig the event that a label is
damaged or missing. 1f you use a label that has a Study Number ecmly,
you will have to write on the label what it i3 intended for, such as MJLK;
if you use a blank label, you must write on the label the Study Number and
what it is intended for. Check to be sure that all the labels in a given
5Q contain the same Study Number; if not, do not use the SQ and returm it
to RII. 1If the Study Number is the same on all labels, remove the one for
the QUESTIONNAIRE and place it on the cover of the SQ over the spaces
provided for the Study Number. Space for Comments 1s provided on page 5.
If the participant is under 18 years of age, the SQ may have to
"be administered in whole or part to the pareat or guardlan, and must be
administered in that person's presence. 1f the participant suffers from a
speech or hearing'deficit; or is otherwise incapacitated, the SQ may have
to be administered to the spouse or some other spokesman. |

Item 1 - Race: Indicate the participant's race by placing an X

in the appropriate box. This question may be answered by
observation; however, if there 1s oy doubt whatsoever, 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

birthdate (month, day and year). Again, remember to right-
adjust and eater leading zeros. A note on dates: accept and
record partial dates, if that i8 all that the respondent can

provide; in that case, indicate missing elements of the date
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with a dash (-) — for example, April 1977 would be

recorded as - EE‘- .

Item 4 - Weight: Determine and enter the participant's'appruxi-

mste weight in pounds (tp the nearest poﬁnd-no fractions!)
or kilograms, in which case cbserve the decimal.

Item 5 - Height: Determine and enter the participant’s approximate
height in inches cr centimeters.

Item 6§ = Current Employment: Determine if the participant is currently

enployed in any capacity and place an X in the appropriacte box,
If the answer 1s 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 employed by

heE present employer; enter the units in the spaces providéd
and then place an X in the appropriate box to indicate whether
the units represent days, months, or years.

Item 8 - Occupation Away From Home: Determine if the participant's

occupation usually takes her sway from home and place an X in

the appropriate box. If Yeé, continue to Item 9; if No, skip

to Item ll. 7This question, and Item 9 below, are aimed at
eliciting information regarding the location of the participant's
various exposure to the environment.

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

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

location (street address, city, state, and Zip Code, if knowm)
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of the employer. By mature, we mean the type of business,

such as service station, school, hespital, grocery store,

‘doctor's office, hotel, restaurant, etc.

Ttem

10 = Employment Status: If the participant is not presently

empibyed, determine which of the provided categories best
describes thévpart;cipant's status and place an X in the

appropriate box. If the response is cheice 1 or 2, skip

_to Item 15; if ‘the response is choice 3-5, continue to Item 11.

Item

11 - Usual Occupgtion: Determine and record the participant's

Item

usual (or most common) occupation (when employed); be succinct -
e.g., high school cdach; waltress, hotel desk clerk, taxi driver.

12 = Present Occupation: Determine if the participaﬁt is s

presently employed in her usual occupation (indicated in Item
11) and place an X in the appropriate box. Items 12 and 13

may be skipped for unemployed, retired and disabled persons.

Item

13: If the response to Item 12 was positive, determine how

long the particiﬁant ha§ been employed in her usual occupation
{recorded in Item 1l1) and record; enter the units in the spaces
provided and then place an'X in the appropriate box to indicate

wvhether the units‘represen: days, months or years.

Item

14: Determine if the participant presently works at or in any

of the listed cccupations or establishments and place an X

. in each appropriate box.

Item

15 - Present Smoking Status: Ascertain if the participant
currently smokes cigarettes, and piace an X in the appropriate

bex. If YES, continue to Item 16; 1f NO, skip to Item 18.
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= Item

Item

16 - Age at First Smoke: If the participant is a smoker

{a positive response to Item 153), ascertain the age (in years)
at which the participant started smoking and record in the
spaces provided.

17 - Swoking Frequency: Ascertain how many cigarettes the

Item

participant smokes per day, on the average, and place an X
in the appropriate box. If the participant uses tobacco in
gomz form other than eigarettes, such as snuff, record im the
gpace provided.

18 - Time Qutdoors: Ascertain the guerage nwnber of hours

Item

that the participant spends out of doorg each day and record
in thea spaces provided -- another indication of environmental
exposura.

19 - Time Away From Home: Determine how many hours of the day

Itenm

on the average the parricipant normally spends more than 2
miles away from home, and record in the spaces provided. This
determination should be done separately for weekdays and

weekends.

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

Item

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

21 - Prescription Medications: Inquire as to whether the

participant is currently taking any presoription medication(s)

on a regular daily basis and place an X in the appropriate
box; if YES, determine and record the drug name = e.g., penicillin,

oral contraceptives, Valium, phenobarbital, etc.
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Item 22 - Non-prescription Medications: Inquire 35 to whether
the participant has taken any nbn-preacriptian medications
in the pdst‘ZA hours, and plﬁce an X in the appropriate box;
If fES, determine and record the drug name -e.g., aspirin,
vitamins, Dristan, Bufferin, Alka-Seltzer, etc.

Item 23 - Gasoline: Inquire as to whether the participant pumps

her own gasoline, for example at self-service pumps, and place
and X in the app20priate box.

Item 24 - Egg Consumption: Determine and record the approximate

number of 2999 that the participant has eaten in the past
48 hours. Again, in recording numerical entries, remember
to right-adjust and enter leading zeros.

Item 25 - Hobbies: Determine if the participant pursues any of

the listed avocations and place an X in each appropriate box.
Item 26: Determine if the participant pursues ary activity that
includes regular use of solvent glue or model airplane cement,

and place an X in the appropriace box.

Item 27 - length of Residence in Area: ﬁet;rmine 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 1f the respouse is less than cne year record as
and terminate the interview; the individual is ineligible to
participate further in the study. This situation should be

-detected during the screening procéss.
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Item

28 - Length of Residence at Current Address: Determine how

Item

long the partieipant has lived at her current addrees;
record the units in the spaces provided and place an X in
the sppropriate box to indicated whether the units represent
days, months, or yeafs. Use the most appropriate units and
round to the nearest appropriate unit., For example, mo;e
than 28 days should be expressed in months and more tﬁan 11
wenths should be expressed in years. 1If 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 the preceding 12 months
{city and statevis sufficient) in the Comments section.

28 --Cooling Appliances: Determine whether any of the indicated

Item

appliances or others, in which case specify, are used to cool
the participant's home and place an X in the appropriate box{es)
for all that apply.

30 - Home Garden: Determine_if the participant's household

Item

consumes food grown in a home garden and indicate the response
by placing an X in the appropriate box. If & positive response
is obtained, determine the locatiom of the garden and record.
Locatien eould be partictpant’'s backyard, or another community,
in which case gpecify eity and state; be as specific as
possible.

31 - Commercial Food Source: Determine where the participant's

household usually obtains fruit and/cr vegetables and record.
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Again, be as specific as possible. For example, if
the e¢ity or town has more than one store. by the same name,
the gtofe name alone would not be an adeuqa:é answer; as a

matter of course, record the name and location of the.stofe;

-market, or vendor.

Itemg 32-34 - Water Sources: In Item 32, try to determine the

Item

primary source of drinking water for the participant’s
household and place an x‘in the appropriate box. In Iltem

33, determine if the sagme primary drinking water source
indicated in Item 32 1s used for drink mizes such as coffee
and teaj; 1f it differs, indicate how. In Item 24, try to
determine the primary source of vater for cooking in the
participant's household and place an X in the appropriate box:
For example, some households in somg‘areas of ﬁhe country

use bottled water for drinking and drink mixes but tap water
(from whatever soﬁrce) in cooking;

35 - Other Household Tobacco Use: Inquire as- to whether

other members of the participant's household smoke, and placé
an X in the appropriate box; if YES, determiné.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 nembgrs of the participant's household work at any of
the listed cccupations or businesses, and place an X in each

appropriate box.
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Item 37 = Hebbies of Other Household Members: Determine if any

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

Respondent/Interviewer Information

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

box, whether the person who served as the primary respondent was
the participant or scme other person, in which case specify
in the space provided.

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

Interviewer identification Momber.

Item 40 - Date of Interview: Enter the date (month, day and year)
that the interview was conducted and the gquestionnaire completed.

Item 4] - Interviewer Name: The name of the person administering

the questionnaire should be printed in the space provided.

Sample Information

Item 42: Indicate, by placing an X in the appropriate box, whether
or not a milk sample was cellected; if not, explain in the
Comments section below.

Item 43 - Date and Time of Milk Sanple'Collec:ion: If a milk sample

is collected, reccrd the date {month, day and year) and
approximate time (using a 24-hour clock) of such collection.
The time should correspond to the time that collection was
completed; on a 24-hour c¢lock, add 12 to the p.m. hours - e.g.,

1:00 p.m., 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 and

year) that the respective milk sample was shipped to RTI, or
turned ovér to an RII reprasentative.

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 amalysis by RTI as part of an EPA study to
measure pollutant levels in human milk and evaluate the utility of using this
bady fluid in specific pollutant studies. The chemical compounds for which
the samples will be analyzed are present in extremely low levels, so the
utmost care and cleanliness must be used to prevent either contaminaticn or
lesa. The instructions bélaw are designed to preserve the integrity of the
gsample 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 clean them,.

2. Remove the MILX SAMPLE label from the sheet of labels
in the appropriate SQ and place on one c¢f the collection
bottles.

3. The milk should be mowally expressed directly into the
the bottle; do not use breast pumps or other devices as
the plastics in such devices wcuid contaminate the sample.
Hands should be cleaned and thoroughly rinsed to remove

any residual scap; do not use rubber gloves.
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307'3

4.

Collect as much milk as possible. Unless the mother
has recently nursed her infant, at least haif a bottle
should be easily obtainable. Less than half a bortle
is unuseable and does not constitute a sample. The
ability of the participant to provide an adequate sample
should be determined during the screening process.
Immediately cap the bottle and double check ts see that
the study numbers on the bottle and questionnaire match.
The milk sample should be immediately frozen following
collection and rsmain so until shipping. |
Note any deviations from this procedurs in the Comments

section of the mppropriate SQ.

Shipping Instructions

1.
2.

3.

3,
6.

Pack the container as it was received.

Fill the can with dry tes.

Make sure that there is adequate padding to prevent
breakage, that all excess space Is filled with packing
material.

Fill out enclosed Federal Express forms, attach to

the cutside of the box, and seal the box.

Call Federal Express aﬁd have them pick up the package.
When Federal Express picks up the package, call Dr. Mitch
Erickson st RTI (see below) to notify him that Federal
Express has picked up the package; 1f Dr. Erickson is out,

leave an appropriate message with his secretary.
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7. HMail the corresponding questionnaires to RTI in one of
the envelopes provided.

8. When the questionnzires afe in the mail, call Ben Harris
at RTI (sees below) to notify him that the questionnazires
are in the mail; 1f Mr. Harris 1is out, leave an appropriate

message with his secretary.

4.0 Confidentiality

" 411 survey research conducted by‘RII is based orn highest ethical standards,
including those related to cbnfidentiali:y. These standards are applied from
the earliest steps of deciding whether or net RII should participate in a
proposed survey to the final steps of analyzing and reporting the iﬁfcmation_?
obtained. Strict precautions must be observed at all times to procéc:
the rights of those whom we interview or about whom we collect data. . Such
precautiong are buiii into the study design, so that promises of confidential;ty
and anonymity will be upheld during all phases of data handling and analysis.i‘

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

ﬁach data collector will be required to sign in duplicate a contractual
agreement which includes provisions on confidential treatment of data. This
agreement 13 designed to protect you as well as RII and participating institu=-

tions and individuals. A copy of this agreement appears in Attachment 2.

90



~ The importance of total confidentiality cannot be over—emphasized. Any

breach of confidence could result in litigatiom.

5.0 Contacts with Project 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 ate colleéting data, problems or confusing issues may arise that
are nb: addressed in these instructions. You are encouraged to telephome
RTI whenever you experience a problem or encounter a situation which you
feel you cannot adequately handle.

All supplies required for data collection will be furnished by RTI.
Should you require additiomal supplies during the conduct of data collection,
inform your RTI comtact so that proper arrangements can be made. Need for
additional supplies should be anticipated s¢ that your work will not be delayed
while you await receipt of needed items. All a:udy-relaﬁed items that are
in your possession af the conclusicn of data collection are to be returned
to RTI or disposed of according to instructions from your RII conmtact.

Calls to RTI ghould be made between the hours of 8:30 a.m. and 5:00 p.m.
(Eastern Time), Monday through Friday, to RTI's tolle=free number, 800-334-8571l.
Request to speak to the appropriate project staff member listed below:

Dr. Miteh Erickson Extension 6505
{regarding milk sample collection)

Mr. Ben Harris Extension 6055
(regarding participant selection and questiomaire administration)
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I1f the preblem is particularly acute, and you have trouble getting through
on.the toll-free line, call eollect 919-541-6505 (Dr. Ericksonm) pr'919-541-6055
(Mr. Harris). After 6:00 p.m. Eastern Time you may call Mr. Barris collect

at work (919=541=6055) or person=to=perscon at home (919=942=6988).
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Attachment 1

Data Collection Instruments
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OMB Ne. 15857801
Approval Expires Sadtrmber 193

RESEARCH TRIANGLE INSTITUTE
STUDY OF ORGANIC COMPOUNDS IN HUMAN MILK

PARTICIPANT CONSENT FORM

1 understand that Resesrch Triangle Instituts it engaged in 8 rtudy of various organic eampounds as thay appesr
in human milk. | undarstand that the survey is being conducted in ordes to memure tha lavaly of various arganic
compounds in human milk. and is limited 1 t purposs stated. | further underrand that the survey it being
conducted under the aspices of ths United Staras Envirgnmental Protection Agsncy in cooparation with

Jme of Local Agency] -

1 do heraky freely contant 1o particisate in this study of arganic sompounds in humas Mmilk and undsrtand that
my participMton will sonsist of providing antwert 10 & Questionndire relsted 10 ¢nvironMental axposurt and pro-
viding & mitk sample of asproximately 100 M. | underTtand that an sgent of Reswen Trisngie Institute will
administer the questionnairs and coliecT the milk sample, giter which | will recsive an incantive of five doilars for my
parTisipavon.

| understand that my name will not bs voluntarily disclosed, or referred to in any way whan compiling and
svaluiting the results of the study. | understand that Darticipation in this study My result in no dirsct Denefit to
me. other than thoss decribed harein, and that ! am frse to withdraw from this mudy ;i any time. [t has been
wxpltined 1o ma that there are no tgnificant ritks to me from participation in this sudy. | further underrand thit
whils participating (m the stwdy [ will be free @ mk any guestions concaming the rrudy: if [ have any further
questions about the project, | know that | am free 10 contact

timhong mmw

or Mr. Benjamin S, H. Harris, 11, Survey Dparrtions Canwmr, Resaarch Triangle (nstinite, Rasesrch Tnangh Park,
North Caroling 27708, wivphone number 818-541-6055.

Cate: l_l_’ = L_u = I_|_] Partieigant's Neng:

{ifonmh} 1Der} (R iPnntt
Site Number: D Parvicommt Number: D]
SIGNATURES:
Participant Winess
Agdres
(Scrvet Number and Nerne)
Giry) (Saxew) Zip Codal

Sgneture of Recipimt)
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STUDY OF ORGANIC COMPOUNDS IN HUMAN MILK

Sponmored by Conductnd bry:
O¥ice of Toxie Subraness Remarch Triangie inminns
Emvianmental frgmencn Agency P.0. Box 12194
Wasnington, 0.6, 20480 Remarch Trisngls fere, Norm Carsiing Z7709

PARTICIPANT LISTING FORM

NOTICE: Al inforrmation recorded on thit COCUmINT which would Sermit Kientiticarion of A indivedusl or an ishmment well
b heid in mrict confidensa, will be umd only by Dersdna #ngegqed in and fOr The purboass mated for ths caxdy, amd will not ba
dissiomd o reieamsd 19 orher perscr or uand for any ather burpem.

5ite Numbdwr: D

Rrticioamt | g inam N iLaxs, Pirye, Micice] Mulicel Racord Numbar

Numbar
l

—

R JINNNE NS I BN NP
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COMMENTS
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COM8 No. 138-5780
Apprevsl Expires Sacrember 19

STUDY O; ORGANIC COMPCUNDS IN HUMAN MILK

Spomored by: Conauctad by:
Otfice of Tamle Sutemem Rasaarch Triangls insimuts
Environmemsl Protection Agency PO Box 12104
Washington, D.C. 20480 Resparch Triangie Pork, North Caroiing 27709

QUESTIONNAIRE

THE RESEARCH TRIANGLE INSTITUTE OF RESEARCH TRIANGLE PARK, NORTH CAROLINA, 1S
UNDERTAKING A RESEARCH STUDY FOR THE U.S ENVIRONMENTAL PROTECTION AGENCY
OF LEVELS OF VARIOUS ORGANIC COMPOUNDS IN HUMAN MILK. THE INFORMATION
RECORDED IN THIS QUESTIONNAIRE WILL BE WELD IN STRICT CONFIDENCE AND WILL BE
USED SOLELY FOR RESEARCH INTO THE EFFECTS OF ENVIRONMENTAL FACTORS ON PUBLIC
HEALTH. ALL RESULTS WiLL BE SUMMARIZED FOR GROUPS OF PEOPLE: NO INFORMATION
ABOUT INDIVIDUAL PERSONS WILL BE RELEASED WITHOUT THE CONSENT OF THE INDI-
VIDUAL. THIS QUESTIONNAIRE IS AUTHORIZED BY LAW (P.L. 84-469). WHILE YOU ARE NOT
REQUIRED TO RESPOND, YOUR COOPERATION 1S NEEDED TO MAKE THE RESULTS OF THIS
SURVEY COMPREMENSIVE. ACCURATE, AND TIMELY.

Study number: D]]]:D Sl number: D . ‘Participant numbar: D]
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First, | would liks 1o 3k soms genersl questions about you.

1. Ny E]m-ni- e 3. et i your dirmants?
E] Slack. net ot Aslen/ Pt (Wonwi  (Day)  (Yer
Himanic origin telpriar
—— cow -] -
Hisparic of igin Soecityl
2 Whart veas your sge in ysse st last birthdary? -m*-l 4. Whet is vaur smrazimens meight?

IO (T8

l.whnhr-n!'-idn?l I li'ﬂ- IL]—IHH-

Next, | would like to ask some quastions sbout your occupeton

£ Arsyou prmantly srgioyed (n sy seoaity? E Ym {Coninusl - B Ne fGsre @ 10}

B A Hulaqha-ymb-n“wdnvmrw-mﬁon? mum BDM Euem Ev-l

L Dost your occupation vaually taks yiu smey rom home? EY- {Gontirmpe] Eﬂn (Gomad )
G Whet is B Aaturs and location lsTen I of ta y For which you work?
tSpecityl ] i j :[ I
X Codel

10 If not presrrtly employed, which ot thy following bart dsecribey your rormus ’

E] Fioutewite . E] Unempioysd
E] fwnr E Rerira (Comimm)
[

}fﬁena 18}

11. wWihet is/wme your uael ocoupetion? [Specity)

11 Are you presenty ampioyed in this cecupetion? DY- mua

13. 1f yes ta sbarve cumzion, how (ong have you been smpinyed [n thar cecupstian?

Quastions 12 and 13 mey b¥ thiooed for )

Ympmpigy ad, retited, and dissdied persons | ED Unin m Dave E Momiy E Yeas
4 D0 vou work ot o in sy of the following ocrupations of ertabliment? (CReck o et adpvy.)

D Painting E Charticsl piant E Satvics station/garage/anging repav

E Dry cimning EPwdmm ’ E&ﬂum refinishing or repsic
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Naxt, | would Ilke ® atk soma quastions regarding your heslth and personal hebin.

10 Do you smais? Evumd Emm-am

16, Mo OId were you When yau fife swrsd smoking? m\rm

17, On the sverege. how many ¢igsrertss do yOu ATIDLS per day?

E_Mﬂ.-kﬂ-‘w Elhmtﬂilnhﬂiuehn-l
EMtﬁmkt&uw Emunuwnw
Elm|¢¢llﬂ-uw Enmtn:'p:hlmwmmw

MOTL:  If ohe Darticipent usm tobaces in some other formn focwr thaw CHRsTINN—a . SWiTh
! reeore here:

1§ Wnyt i e sverage number of haurt thay you mend out of doon esch oey? EDH-"-

16. Hew wary hours of the dey, on tha srerepge. S0 you normally persd swey fram home? {Average soasivly for whekdoy?
and wowkeonds),

Hours Hours
woson [ 1] s [ 1]

20, Whgt 850 you COMIGH The currem FETSE OF yOuT hasith? (Charr ana )
m Exenliom E Geod E Fair B Poor

21. Am you currenty mking any praac iption medicationls] on & reguler daly buls? E Yo E N

¥ ra. Decity:
2. Hoep yOu Tken sy nonpraxtiotion megiemions in sthe pan 48 hours? BY-‘ Eﬁa

W yex, spmciy:

2 Do vou puro your own g? EYI Eﬂu

2.  How many egge heve you ssren in the peet 48 houre? m

. Do yau puras any of the foliowing hobbim? Check o Bt asody.)

m Itummn roflighing B Painting E Scie M’I.l E Gartwning

X Do you pursue sy aceivity thet Inciucies reguiar vas of soiver glus or modyl sirplang cemem?

[ve [w
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E

Lardy, | would liks t mk some quertions sbout YOur rasidence end housshald

.

n

.

%

MOw Mavy ¥ MR vOu v i iy arent m\’-l

Hﬁvlmvmvw!mnmwaﬂrﬂ Djum- Eh.n Blm Bv—.

Do you cool your home with any of the following sopiisncas? (Check o et mpiy.)
Em&mnﬁ' Emm Bhdn-

E Windaw slr condition (s} E Colding cxipur fanle} E 00 Aot kg

E Evaparvove canlsris) E Clreulyring Gnis} E Other (Spamtty)

Dow yeur houmhold grow ww of I own foad ln-:-m.n.n:Elm Euo malm

# ree owerfy of parges

Whert gowt yOur Noumehcid obtsin fresh frult snd/or vegenabise? [Spachy)

What i the primary sourts of your water for arinking?

mlwmn“ EYO-WMNNN-‘I BTH-IM

E'r.-ma-‘chimwlv E‘I’n-pﬂ\ﬂlwﬂl mmmm

Eom-f.b-fﬁl
1§ D41 he WiMe CrmEry MaJTS OF witer 1OF OFEAX MIKSF MEh B8 COTTol, Tl KoobAI, 7

Elv- Evﬂe 1t 0, howe dot H difter? (Specity |

What Is ths primary sowrce of your witer for sooking?
mlm“ [E]Tn-:mnltv—dl Bfﬂ-m
B‘r.p-mmhu-w BTw-nmm-dl mhmbw

E] Ome Aoy

Dowe snyore wise in your housshold smoke? BV- ENOENMM

1f s, chack sif St W0y Bdm Eam Erummrwm
Dom smyons i In your houmheld wark o8 amy of the following ceaubrtons/busineram) [Chact oF It a0l |
mmm Ean‘-’ﬂm Ehbw-mdmimw
[] o comnien [ pwrriwam sisen [ Puminws reisring o et

Dom anyorm sim in your heumhoid purme sty of tha following habbie? /Oheck off ther spwly.)

S PO ) NS - P

41

AESPONDENT/INTERVIEWER INFORMATION
) E : B e [lamily! (hfomp) {Dwv) Yo}
N @ ometriee [ 11-017- 1]

imarvieny aene
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SAMPLE INFORMATION

42 Wa s milk sample enllagted? EY-

o,

[2] w

{Mong) fowr) Yeor!
i yo Gaty Ill-ll]-,ll and time
faone) {Owy! Yo}
Date shipoad ta ATI: I I | - r_D -
COMMENTS

Houry : Minuws

1
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Attachment 2

Research Triangle Institute
Data Collection Agreement
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For Project

Research Triangle Iostitute

DATA COLLECTION

ACRTEMENT Project Mo.

I, , 8gTee to provide, as an
exployee of Pewverforse Company, Inc., field data collection services for
Research Triangle Institute in comnection with the project naned sbove.

a. I agree to provide services within the guidelines und epecifica-
tions for project data ecollection activities provided by Regearch
Triangle Institute;

b. T am avare that the research baing gonducted by the Inscictute 1a -
being performed undar comtractual arrangement with

&, I sgree to treat as confidential all informatisn secured duriag
interviews or obtained in any project~rélated way during the
period 1 anm providing services to tha Institute;

d. I shall at all times recognirze and protect the confidentiality
of all information secured vhile providing my services thrpughout
the conduct of this research project;

¢. I am svare thet the survey instruments cowpleted form the baeis
from which all the analysis will be drawm, and therefore agree
thet all work for which I submit i{nvoices will be of high qualitry
+and {n accordance with project specificaticns; snd

f. 1 fully agree to conduct myself at all times in a macmer that
will obtain the respect and confidence of sll individusls from
whor data vill be collected and I will not betray this confidence
by divulging I{nformation obtained to anyone sther than suthorized
representatives of Research Triangle Institute.

Dated at

(City/Town) (State)

this day of 19

Exployee

For Ressarch Triangle Imstitute

Dispesition: Original to RTI; yellow copy ratained by Employes.

103



APPENDIX B

SAMPLING AND ANALYSIS OF VOLATILE ORGANICS IN MILK
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SAMPLING AND ANALYSIS OF VOLATILE ORGANICS IN MILK

1.0 Principle of the Method

Vclatile compounds are recovered from an aqueous or solid sample by

warming the sample and purging helium over it. The vapors are then trapped on
a Tenax cartridge which can be introduced 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 resolution gas capillary
GC/MS analysis. Based on a 50 g milk 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 NIOA; however, smaller
samples 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
unique combinations of w/z and retention time can be selected for most
compounds. This permits the evaluation of compounds even though chromatogra-
pbic 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

(1

halogenated compounds.
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The recovery of the purge step was validated using cow's milk samples
spiked with laC-chloroform, lbc-carbcp tetrachloride, IAC-chlorobenzene and
14C-bromobenzene. The average recoveries were 88, 88, 63, and 35 percent,
respectively. The recoveries correlate roughly with velatility (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 i.d.
glass tube containing é cm of 35/60 mesh Tenax GC with glass wool in the ends
- to provide support.(253) Virgin Tenax is extracted in a Soxhlet extractor for
2 minimum of 24 h with redistilled methanol and pentane prtor té preparation
of cartridge samples.(2 »3) After purification of the Tenax GC sorbent and
drying in a8 vacuum oven at 100°C for 2-3 h all of the sorbent material is
meshed to provide a 35/60 mesh-size range. Sample cartridges are then prepared
and conditioned at 270°C with helium flow at 30 ml/min for 30 minutes. The
conditioned cartridges are transferred to Kimax® (2.5 cm x 150 cm) culture
tubes, immediately sealed using Teflon-lined caps, and cocled. This procedure
is performed in order to avoid recontamination of the sorbent bed.(z’a)
5.3 GC/MS/COMP

The volatile halogenated hydrocarbons purged from waier are analyzed on
either an LKB 2091 GC/MS with an.LXB 2031 data system or a Varian MAT CH-7
GC/MS with a Varian 620/i data system. The sample, concentrated on a Tenax GC
cartridge, is thermally desorbed using an inlet manifold system. (2,4) The
operating conditions for the thermal desorption unit and the analysis Tenax GC
cartridges are given in Table l.
6.0 Materials
6.1 Sampling

Clean, 120 mL, wide-mouth glass bottles with Teflon-lined caps are used

for the collection of milk samples.
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6.2 Purge
Tenax certridges - 16-mm o.d. x 10.5 em glags tubes filled with 6 cm of

Tenax with l-em glass-wool plugs in each end.

Charcoal cartridges - 16~mm o.d. x 6 cm filled with 4 cm of charceal
and glass-wocl plugs in each end.

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

Milk (60-120 ml) is expressed directly into the wide-mouth bottle,
capped tightly, and frozen for shipment and storage. To preserve the inte-

grity with respect to volatiles, bandling and transfer must be minimized.

7.2 Purging of Volatiles

The apparatus is assembled as depicted in Figure 1, including the Tenax
GC cartridges (1.5-cm diameter x 6.0-tm 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 contamination of the cartridge by laboratory vapors.
The milk sample is cooled to ~4°C, shaken vigerously and 100 mL diluted with
350 ol distilled water. The pH of the solution is adjusted to 4.0 with
sulfuric acid. A glass-wocl plug is inserted into the center meck of the
flask just above the level of the solution and, with the flask in a heating
mantle, the solution is heated to 70°C while it is stirred with & 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
CaSOA desiccant for 2-12 h. The desiccant is removed from the culture tube
and the dry, loaded cartridge stored st ~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 helium purge gas through the desorption chamber is
adjusted to 15-20 mL/miﬁ. The nickel capillary trap at the inlet manifold
is cooled with liquid nitrogen. In & typical thermal desorption cycle a
sampling cartridge is placed in the preheated desorption chamber and helium

gac is channeled through the cartridge to purge the vepors intoe the liquid
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nitrogen cocled nickel capillery 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 compenents have eluted from the capillary column, the analytical
column is cooled to ambient temperature and the next sample is processed.
7;4 guéntitation I ,

All data are acquired in the full scan mode. Quantitation of the
halogenated compounds of interest is accomplished by utilizing selected ion
plots (SIPs), which are plots of the intensity of specific ions (obtained
from full scan data) versus time. Using 5IPs of ions characteristic of a
given compournd in conjunétion with retention times permits quantitation of
components of overlapping peaké. Two external standards, perfluorobenzene
and perflucrotoluene, were added to each Tenax GC cartridge in known quanti-
ties just prior to analysis. In order ﬁo eliminate the need to construct
complete calibration curves for each compound gquantitated, the‘method of
relative molar response (RMR) is used. In this method the relationship of
the RMR of the unknown to the RMR of the stand;rd is determined as follows:

RR - Aunk/molesuuk
st Astdlmolesstd

- Aunk{gunklcﬂwunk

unk/std Ay 4/8 /O g

RMR

peak response of a selected ion,

where A=
‘ std = standard
unk = unknown
g = pumber of grams present, and
GMW = gram melecular weight.

Thus, in the samplg'analyzed:

= (Aunk)(cnwunk)(gstd)
Eunx (A_ W J(RER

unk/std)
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The value of an éHR is determiped from at least three independent analyses
of standards of accurately known concentration prepared using a gas permeation
system.(3) The precision of this methed has been determined to be generally
210 percent when replicate sampling cartridges are examined.
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76-076, Contract No. 68-02-1228, 185 (Novembef 1975).
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ANALYSIS OF SEMIVOLATILE ORGANIC COMPOUNDS IN MILK

1.0 Principle of the Method -
Milk samples are collected from nursing mothers and frozen until ready

for analysis. An aliquot of the thawed sample is then extracted, cleaned up
by Florisil column chromatography and analyzed by GC/MS/COMP.

The extraction procedure used here 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.

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

Since thé 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 em x 0.2=cm i.d., 2 percent OV-101 on Gas-Chrem 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 solvent. Thus,
the extracted fraction is analyzed a second time using a nonpolar SCOT
capillary column (either OV-10l1 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 mass spectral data are stored on magnetic tape. The mass spectra of
interest will be printed out by the ipnstrument 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 ﬁurposes by using the technique of selected ion monitoring
(SIM), alsc known as multiple ion detection (MID). This technique monitors
up to 9 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 determimation.
2.0 Range aod Sensitivity o

The detection limit of the GC/MS/COMP system has been determined to be

about 5-50 ng/uL for pesticides such as y-BHC, p,p'-DDE, atrazine, trifluralin
and heptachler using a 40 m SE-30 capillary column. When SIM was used, the
detectien 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.d, column packed with 2 percent OV-10l coated on Gas-
Chrom Q. ’

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

When electron capture gas chromatography (GC/ECD) was used, the mean

recoveries from cow's milk for seven replicates ranged from 57 to 93 percent
for six model compounds. Thus, the results obtained ﬁay be as little as

half the actunal amount in the sample. The relative standard deviations

(RSD) for the above replicates ranged from 11 to 33 percent, with the average
RSD at 21.7 percent. Thus the precision of the method is 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 3H electron capture
detector, a 10-13 AFS electrometer, and 8 1.0 mV 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 Tullamox. For
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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 perceat OV-101 en Gas-Chrom Q is used.

4.3 Lliquid Chromatography Column

A 24-mm i.d. glass column with & Teflen stopcock is used.
4.4 Gas Chromatography/Mass Spectrometer
An LKB 2091 gas chromatograph/mass spectrometer with 2 PDP 11/4 computer

-1s 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 ml receivers
250 mL XD flasks
Snyder columns
500 mlL flat-bottom boiling flasks
250 ml separatory funnels
Clean glass wool
Whatman 1 P/S filter paper
Florisil
Sodium sulfate (anhydrous)
Acetone '"Distilled in 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 mL (or volume available up to 50 mL) of a milk sample with
clean glass wool and 150 mL of acetone to precipitate the proteins.
(2) Decant and filter the acetone/water layer.
(3) Repeat steps 1 and 2 with two 50 mlL acetone fractions.
(4) Concentrate to about 20 ml using a Kuderna-Danish evaporator.
(5) Extract the precipitate with 40 mL of toluene; decant and filter
the toluene layer.
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(6) Combine the toluene extract and the acetone extract with shaking.
(7) Llet the layers separate and draw off toluene (top) layer.

{8) Repeat Steps 5-7 with 40 mL toluene and ﬁhen with 10-2C mL toluene.
{9) Discard the lower water layer.

(10) 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.

6.2 Florisil Column Chromatography(l)
(1) Prepare Florisil by heating to 130°C for at least 5 hours.
(2) Prepare a 24-mm i.d. column so that the Florisil is 10 cam high

after settling.
(3) Place about 1 cm of anhydrous sodium sulfate on top of the Florisil.
(4) Rinse column with 40-50 mL pentane, never allowing the solvent to
go below the NaZSO4 layer, as channeling may result.
(5) Add up to 10 ml of sample to column.
(6) Elute with 200 mL of 6 percent ethyl ether/pentane solution at <5
mL/min.
(7) Collect and concentrate in a Kuderna-Danish evaporator.
(8) Evaporate under nitrogen stream to ~ 1.5 mL. Quantitatively
transfer to a vial, store in a freezer.
(9) 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 Analysis
6.4.1 GC/MS/COMP Analysis for Semivolatiles
Inject 0.2 pL onto & 40 m SE-30 SCOT capillary at 60°C initially,
program at &°/min to 240°C, then hold until nc more peaks are cbserved.
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
PEBs) will not elute from the capillary.
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- reference collections

6.4.2 GC/MS/COMP Analysis for Low Volatile Compounds

6.4.2.1 "Normal Procedure

Inject 1.0 pL onto a 45 x 0.2-cm i.d. glass column packed with 2 percent
0V-10¥ on GasChrom Q at 220°C initially, program to 300° at 12°/min and hold
- until all peaks have eluted. A helium flow rate of 20 wL/min is used. The

" mass spectrometer is scanned from m/z 20-1000 at 2 sec/scan.
6.46.2.2 Alterpate Procedure |

Using the same chromatographic conditions analyze the sample by SIM.

Preselect up to 8 ions characteristic of the cohpound(s) of interest and one
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 quantitative 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 interpreted by visual comparison with standard spectral
(2,3) where possible. Where standard spectra are not
available, tentative identifications are made based upon interpretation of
the mass spectrum. Where possible, the GC retentien time is also used to
assist in the identification procedure.

Al]l identifications and interpretations are checked independently by
other experienced chemists or spectroscopists to assure that the interpreta-
tions afe 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 added 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 (pirent or fragmeat) in its mass spectrum. The integrated
ion current may also be used, but is generally less precise. The value of
RMR is determined from at least three independent analyses. The method of
calculation is as follows:

‘Aunk/molesunk

(1) -RMR ' =
unknown/standard Astd/molesstd

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

compound
(2) RR = Aunk/gunkmuwunk
#nk/std Astd’gstdmﬁwstd
A = peak area, as above
g = number of grams preseant
GMW = gram molecular weight

Thus, in the sample analyzed:

‘_ Aunk/GMwunk/gstd

(3) g, = -
unk Ay /O o/ IR k/sed

7.0 References :

1. Horowitz, W., ed., AOAC Metheds of Analysis, l2th ed., Asscciation of
Official Analytical Chemists, Washington, DC. (1975)..

2. HMclafferty, F. W., E. Stenhagen, and S. Abrabamhson, ed., "Registry
of Mass Spectral Data," John Wiley and Sons, New York (1974).

3. Eight Peak Index of Mass Spectra. Vol. I (Tables 1 and 2) and II
(Tabie 3), Mass Spectrometry Data'Cent;e, AWRE, Aldermaston, Reading,
RG74PR, UK (1970). |
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APPENDIX D
VOLATILE COMPOUNDS IDENTIFIED IN SELECTED PURGES

CF MOTHER'S MILK
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Table D-1. VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO. 1081
(Bayonne, NJ)

Chromato~ RElutiom Chromsto= Rlution
graphic Temp . conpound graphic Temp. Compound
Paak No. (*c) FPeak Mo, *c)
1A 38 carben d1ioxids 41 150 o-octacs
1A L] chlororrifluoromechana A4 152 tetrachlorosthyleoe
2 6l propylace ) A28 152 C'Bu isomar (rent.)
3 65 C Hy iscmar | 43 154 Cgllyy Lsomer (tant.)
4 65 c‘!.w 1somr - “ 156 silozans
L 87 C,Hy isomer ] A8 ' 159 Cghl;q isomar (cent.)
[ 7 ascetaldshyds 46 181 chlorobensene
TA 73 acstocs 47 163 °  l-chlorohexsne (teat.)
7 74 trichlorofluoromsthans 48 166 ethylbsozena
76 O-psctass 4ip 168 xylens isomer
m hopropmf 30 ' 12 3~-heptanone
10 7] methylese chlorids " 51 1M 3-heptanons
11 80 freon 113 52 173 styrens
12 83 carbon disulfide A 173 CoE; ¢ 1s0mer
13 81 o-butanal : 533 173 oy, Lacmar
14 87 cyclepsntace 53¢ 174 a-heptanal
15 39 l:‘,.ﬂso2 isomar 33D 174 xyleoa isotsE
16 n oethyl athyl ketooa 54 : 173 C:LOIZZ igcoer (cent.)
17 92 C6!12 iscmar 53 178 O=Oouand
18 %% bexafluorobenzena {int. szd.) 56 179 (:mll22 isomaz
19 85 n-hexans 57 181 Faathyl-l-icdobutace
20 ] 9% chlerofora 584 183 {sopropylbanzens
21 97 CTEI'B iscaay - 5ap 184 Cm!n iscmer
22 99 CGEu 1somer 29 188 Culz‘ Llaomar
23 102 perfluorotolusne (int. std.) 60A 189 -G8, leowar
238 102 wathylcyclopancans 603 189 Cgl, g0 Laomsr (teat.)
2% 104 1,1,1=trichlorcathans ) 61A 19 benzaldehyds
25 105 ¢:,.i1 4 isower 818 19 o-prepyl banzens
26 108 beazens 82 193 CJ-leyl beozens
27 112 cyclohsxzana ' LX] 194 Cgl,o iaomar (tent.)
2BA 113 ] sthyl winyl katoae } 1] 193 C,‘Ela ismay
288 114 1-pantanons 65 196 Cy,B;, Leomr
29 113 C631=0 (tent.) 1) 197 ectacona iscmer
30 116 o-pencacal L1 199 €, By, twomer
314 119 trichlorouchylens ‘ 68 200 i-pencylfuran
1B 119 C,B,, or CgBg0 imcmar . 694 01 cu!“ f{eomer
R 122 a-hepcane ’ 698 202 groctanal
3 126 c!.BI.G ieomar : 70 203 silozane
3 129 C,ll‘ hu—: . Tla 04 Cloﬂzz 1somet
33 134 l=chloropantans T1B 208 dichlorchenzans
» 128 uakaovn 72 208 €;,8,, 1eomer
» 118 tolysns . T 210 Cy g8y, leomer
38 143 C,E, ;0 lsomer (tem:.) ) s 210 CoH, ¢ isomer {cenr.)
39 145 a-bexanal 1c 20 sat. hydrocarbon
40 147 €l Laomer T4 11 sat. hydracarbon
- Continuad -
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Table D-1 (cont'd.)

Chromato- Rlutien Chromato- Elution
graphic Temp. Compound graphic Tamp. Compound
Pesk No. (*c) Feak Na. {*c)
15 212 limcnens 85 260 unsat. hydrocarbon
k(] 213 ant., hydrocarbon 87 240 silozans
77a 18 uoeac. bydrecarbon 6B 240 oaphthalena
178 216 cuiu 1somer (tent.) 8% 240 cwnmo isomer (tent.)
7 218 monochlorodacans (cest.) 90 240 n-dadecane
T19A 219 c,umo 91 240 unknown
788 219 acsrophenons 92 240 uasat. hydrocarben
80 221 sat. hydrocarbon 93 240 ‘ oiloxane
Bl 222 . sat. hydrecarbon 94 240 :niu iscmer
B2 224 2-ponacone 95 240 siloxane
a3 225 disethylatyrene 95 240 unhoows
-] 227 a-nooanal 97 40 silozace
as © 230 g-undecace
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Table D-2.

VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO. 1040

(Bayonne, NJ)

Chromato= Elution Chromsto- BElution
graphic Temp. Compound graphic Tenp. Compound
Peak No.  (*C) Peak Wo.  {*C)

1 38 carbon dioxide 34 140 tolusne

2 39 ehlorotrifluoromstbane 354 141 J-pentancl

3. 60 dimmthyl ethsr 338 162 uskoown

4 67 C.B)p 1oomer 36 145 C,H ; isomer

5A 74 isopentane 37 146 a-baxanal

3 2% crichloroflucrome thane 8 149 g8, isower

3C ”n acetene % 5t uakaown

3 » CyB, o Lsomar 398 151 CgB dsomer

6A n p-pentane 404 152 CgH, g 18cmer

€3 18 isoprene ADR 153 trans-i-ozcene

6C 78 S{scpropancl 61 153 tatzachleresthylscs
(1] 7% Cbilz ipomer h2A 154 Cg'ﬂzo isomer

6E e winylidios ehloride 428 154 sat. hydrocarbon

? 81 matbrlene chloride 42C 154 wosat. hydrocsrbon

8 82 Freon 113 4“3 155 cl‘lﬁ lacmer

84 carbon disulfide [TY) 157 Cs'!“ 1somer

10 8s 2-mmthylpropacal 448 157 silozans

11 87 cyclapentcare 45 181 unsat. bydrocarben
12 90 unkoown 46A 162 sat. bydrocarbon

13 92 wothyl ethyl ketope L1%] 182 unsat. bydrocatbon
14 94 C H,y, tecmer &7 163 unknovs

15 98 hexaflucrobenzens (int. etd.) 48 185 chlorohexane

1 97 o-hexane 49 167 athylbenzene

17 98 chloroform 30 16% zylene ilscoer

18 101 cgu {somer 51 123 2=baptancce

18 104 perfluorotoluane (inme. wtd.) 324 17 styrane

20A 108 1,1, 1-rrichloroathans 523 175 2-p-butylfuran (rest.)
208 107 J-mathylbutsnal (tent.) LETY 1715 o-heptansl

21 109 2-methylbutanal 531 178 xylese iscmer

22 110 benzene ) 13 177 Cgl, g lacmar

23 111 carbon tetrachlorids 55 175 (:9!20 isomey

2k 113 cyclobaxanse 56 181 sat. bydrocerbon

248 - 113 sathyltetrabydrofuras (tent.) 57 18 ‘:9!18 isomer

254 113 CE 38A 182 3-mechyl-l-icdobytane
58 115 sthyl vioyl hatene 3EE 1a3 Cglla isomer

26 115 2~pentanone 59a 184 1scpropylbenzece

274 117 viocyl propionsrs (cent.) 588 185 sat. bydrocarbon

288 121 trichlorcethylene 60 18% bydrocartoen

204 123 C,8,, or € H0 61 is0 CgByg dsomerT

FD ) 124 uwaksowvn 62 190 unsat. hydrocarben
29 127 C,l‘“ 1e0mer 63 191 benzaldebyde

» 130 C,H,, isomer 64 192 p-propylbanzans (test.)
u 132 diwechyl disulfide (3] 194 trimsthylbenzens isomer
n 13 l-chioropencase (1] 196 fsoamyl formats {(teat.)
n 138 uskoown 67A 186 unkoown

~ Gontloued -
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Table D-2 (cont'd.)
Chromato~ Elution Chromato= IXlution
gTaphic Teap. Coupound graphic Tenp. Compound
Peak No. (*¢) Peak o, _ (*0)
478 197 sat. hydrocarben 8 220 uokoown
684 193 C,lm {somer s 222 acecrophenona
682 199 €,-alkyl beazece 86 223 sat. bydrocarber
(1] 200 sat. hydrocarbem ) 228 € pByy tecmer
70 - 201 2-pentyl furan 88 226 dimsthylatyrane
3 20} Ca-llkyl banzans [} ] 228 o=oonanal
72 203 c.IOEZO $0A 230 siloxanse
73 204 silozans S0z 231 siloxane
T4 206 dichlorobensene 91 234 tetravethylbenzace (teoc.)
15 207 CJ-luyl banzans (tent.) 92 239 siloxane
76 209 CHEH 93 240 silaxsoe
7 211 dimethylechylbenzens iscmar 94 260 naphthal ane
78 212 mecthens (vect.) 1] 240 Cuﬂzﬁ 1somer
79 pale) limooense 96 340 unkeown
80 218 €, 8,; tsomer 97 240 siloxana
[:31 216 unsat. hydrocarbes 1] 240 Z2eundecansos
82 217 sat. bydrocarbon 99 240 cl!‘Z!
83 219 * unkoown 160 240 ailozane
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Table D-3.

(Jersey City, NJ)

VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO. 1107

Chromate- Elutiom Chromato— Klution
graphic Texp. Compound graphie Taxp. Conpound
Peak No, {*c) Peak Mo, (&)
LYY Tenon 208 113 wiryl propionste
2 .1 earbon dioxida 33 114 p-peatasal
'Y &7 freon 21 1A 116 C,!“ {ecmar
3p 67 dichlorodifluorcmethane 223 uz crichloroathylans
& 69 E-pTOpADe 23 118 p-dioxace '
5A 70 butens iscmer 2 118 athyl furac (test.)
56 71 e=butane - 23 120 p-hepeane
5C 7 scataldshyds 24 123 2.2,4~trimathyl-1-pectens
sD 73 butens facmer 23 124 L{scbaxzanal
A 7 chlorosthane 284 125 f.'6!1°0 fsomer
? 15 tetramathylailans 26B 127 A-methyl-2-pentenone
8A 15 trichlerofluworomchans 26C 127 (:al:l6 isomer
8B 18 l-pantens 27 128 dimathyl disulfide
ac T4 scatond 28 129 dihydropyran
FA 19 isopropanal 23 131 chloropsctans
9B ? p-psntane 304 134 toluane
10A L1 mathylens chloride Jos 13 ca‘u 1a08er
108 83 Frecs 113 n 139 Ccﬂnﬂ isomer
iocC a5 carbon disulfide (trace) 32a 141 p-hazacal
10D 8% wathyl vinyl ketons (trace) s 143 Cgly tecmer
10E 8 sethyl propancl kT Y 148 n-octane
10F 8% pitromsthans (tsat.) ko ) 147 Calu {iscmer
114 Bl cyclopmreans 34 1438 eacrachlorsathylacs
113 8 2-matbyl paatace 35 149 Cylyq Lscmer
1za 90 vinyl acatate 6 151 silozane
128 9l 2=butaaal 7 154 wmknovn
13a 92 3-machyl pantane k17N 156 l'."!“ 1somer
138 93 Csll.u lsopet 338 156 chlorobscsene
144 1 Y perfluotcobesnssns (ior. atd.) 38C 158 Z-beaanal (cent.)}
14B 97 o-hezane 394 158 chlorobazacs
t&cC 98 chlorofors 398 159 €,8,.0 lecemr
15 100 dibydrofuras 404 160 eothyl banzene
164 101 catrahydrofuran 40B 161 c,sn 180947
168 102. parfluororolusoe (lat. etd.) 40C 161 d=heptancne
16¢ 102 satbylcyclopeacace 41A ©162 xyleza isomer
174 104 a-mathyl scetamide 418 163 phenylacetylens
7 C 105 1.1,1-trichlorosthane 42A 164 3-heptacooe
11c 106 3, >-dimathyloxetan (tent.) 428 163 2-beprances
164 102 banzane 43 166 czsuo (esne.)
188 109 carbon tatrachloride dda 167 styrans
LT 1 1~butasol 4B 168 E-heptanal
152 11e eyclobsxane [ 11 168 xylens isomar
19¢ 111 €,H,,0 isomer 432 169 sat. hydrocarbon
19D 112 eothyl winyl kecoma {tent.) 453 17 c,l“ 1eomAT
204 112 2-pantancns &6 172 E-nonans

~ Centinyed -
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Table D-3 {cont'd.)
Chromato- Elution Chrowato- Elution
graphic Temp. Compound sraphic Temp. Compoumd
raak Ro. {°C) Pesk Mo, (*c)
47 173 sat. hydrocarben 69A 208 :‘-nlkylbm-u
43 174 I:Inlz° Laomar €90 209 Culn iscmmr
494 175 sat. bydrocarbes T o €y,Ey, 1somer
493 125 athyl machyl cyclohsxans Tl 210 Cnlzz isomer
49¢C 176 wnknown 713 211 pbthslide (tant.)}
49D 176 C7E10° isomer T2 211 sat. bydrocarbon
S04 178 1scpropyl bentene 725 212 decalin (tent.}
508 177 €082z iscmar 734 212 sat. hydrocarbon
51 178 canuo fscmer (taat.) 73b 212 cnau iscmer
52A 181 trans-2-heptanal 73 213 c‘-nkynmm 10per
528 182 G-pinene 74 212 2-ponanone
52¢ 182 bansaldebyde 754 214 CyqHyy 1somer
53 1B4 S-propylbentensd 758 218 C‘-dryl becszens isooer
3 186 xyleps facmer 76A 218 sat. hydrocarboa
354 187 sat. hydrocarbon 763 218 a-nonanal
53B 187 :10'22 isomar 77 217 Cn!u isomer
¢ 187 bansonitrile (rrace) 7aA 218 C)p8y 50 ivomer
37 188 sat. hydrocarbon 788 , 218 p-mndecans
3BA 150 phenol 79A 220 silozane
S8 150 trinethylbenzsae 798 220 C11522 isomer
39 192 peotyl furan 80 221 CmB“ isomer
H0A 193 s=octanal Bl 222 C‘-Ilk?l)lllm inomer
608 193 bangofuran B2A 23 €8, dsomer
£1A 194 trimethrylbeniens 1S0METs ¥ 224 CIZEEA 1e0mer
618 194 lezn {ecmer 83 226 2-methyldacalies (cant.)
62 185 silozane Baa 225 Cu!“
63A 196 C,BJOD E7Y ) 226 :s.llk’“lllllﬂ {somer
638 196 E~decass 84cC 226 € ~alkylbensans isomer
&3C 187 dichlorobanzene as 226 silozane (tent.)
630 198 €;,8,, leomer s6a 228 €, ,8,, doomer
64A 200 wnknown B&B 228 tnizo dscmar (trace)
4B 200 trisethyl bensene isomer B86C 229 C,58;, 1oomer
[ 14 01 unknown 26D 229 :102120 lsomer
[ 23 201 C,~alkylbensens 13 229 cmano igcmer
64E 201 asat. hydrocarbon 26F 230 wnkacwvn
65 202 Cnlzs isomer 266 230 I:u!“ isome
664 203 sat. hydrocarbon 27 230 siloxane
&&B 203 limonene ] 230 ssc. bydrocarbea
[ 124 204 I:nl22 Lacmar 29 230 sat. hydrocarbon ‘
66D 204 mathyl styrans ] 30 sat. bydrocarben
674 208 sat. bydrocarion g1 230 " sat. bydrocatbon
673 206 cllln {iscmar 52 230 saphthalesne
67¢ a0é disthylbaciens leomer %3 330 upsat. hydrocarboo
(3 1Y 207 aat. bydrocarbon ] 230 p=dodecans
(53] 207 scszophencos 9 230 sat. bydrocarbon

= Continumed -
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Table D=3 (econt’d,)

Chromato- Elutiocn Chrosato— Elution

graphie Temp. Conpound graphie Tewp. Compound
Peak No. {°C) Pesk Bo. (")

9% 00 #iloxans 105 230 unknowa

97 30 2-undscanope 106 230 2-tridecanane

98 130 sat. hydrocarbon 107 230 sat. hydrocarbor

9% 230 unkomm 108 230 siloxans

100 230 siloxane 109 230 phthalate

101 230 sat. bydrocarben 110 230 lactone isomer (tenot.)
102 30 unknown . 111 230 diisgbutyrats fsomer
103 230 diphenyl ether 112 230 clﬁ‘lZD {somer

104 30 #st. bydrocarbon
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Table D~4. VOLATiLE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO, 1115
(Jersey City, NJ) :

130

Chromacto- Elution Chromsato= Rluticn
araphic - Temp. Compound graphie Tenp. Compound
Pask Ko, {°c) Peak No. (*cy
7Y 62 carbea dioxida 2 120 _€qB,, isomsr
13 63 xapon (trace) 25 122 dimachyldisulfide
2 13 carbonyl -sulfids (teat.} 26 122 dihydropyran
n’ 67 chloromethane 7 124 chloropantacs
38 68 unkaove 28 126 unknowo
44 76 trichloreFluoromsrhans 291 128 tolusae
4B 76 acetons 298 129 l-peatanel
5A 77 ilapcnn.u 0 131 " 4-methyl-7Z-peatacone
58 78 1laopropanol Y 134 a~bexanal
€A 80 methylsos chloride az 136 CgBq isomer
(3] 81 Frecn 111 k¥i) 137 furaldehyds (tant.) .(r.uu)
14 82 carbon disulfide (trace) kL 138 p-cctane
D 82 unkoowa 344 150 tatrachlorcechylane
? 83 nknovn uB - 140 dichloropropecs (trmce}
A 86 cyclopentace 3sc 141 unknown
;¥ 87 machy]l iecprepyl hacoce Ba 142 cssanz
14 8y B-butacal ass 142 Csllé iscmer
9 L 1] 1-hazens (tant.) » 143 sllozane
108 92 bexaflucTobsnsase (int. ned.) 74 148 2-bexzacal
108 92 p-bexsoe e 187 chlerobenzene
11A 94 chloroform (ctrace) 38a 188 €48, isamer
118 9% methyl furan J8E 1as 5-methyl-3~hpdrofuran-2-one (tent.)
12 13 wmeat. bhydrocarbon 39 151 " o=furfuryl slechol
1) 98’ perfluorotelusoe (inc. std,) 40 15 athylbenzens
16 9 crotonaldehyds (teat.) dla 152 Cglyy imomer
143 100 1,1,1-trickloroathans 413 132 €A, N0 (cent.)
14C 100 3-mechylbucanal T 153 xylana iscmer
15 102 2-methylbutaaal (test.} 428 153 phenylacecylene
. 164 104 banzsne 42C 153 S-mathyl-i-haxzancne
168 105 carben tetrachloride (crace) 42 155 3-bepranons
. 16C 105 1-buranel (rent.) 438 136 c,h,,0
17 106 wkaowa “4A 157 CDBZO (trace)
184 107 sthyl vinyl ketons 4p 158 scyrene
188 107 2-pancanone a5C 138 n-haprasal
19 108 winyl preplaoats 44D 159 xylene isomer
204 109 G-pantanal 45 159 CoE, g isower
208 110 sat. bydrocarbon & 160 2-furyl methyl hetone {tant.)
20C 110 methylhexace (teat.) (tracs) &7 162 g-nonans
la ul 1-bexsce A8 165 iodopantacs
218 112 trichloroachylene 4y 168 uskaowe
21c 112 uhylfufu (test.) 50 i Trase-2-heptacal
225 114 2,5-dimachylfyran Sla m banzaldehyde
228 14 E-baptaoe sip n S-mechyl-2-furfural
2¢ us €, By iscmr s1¢ 122 wnknomm
23 116 wnkoovn 5w 173 p-propylbanzane
m 17° ca, (ceat.) (trace) 52 1 ¥7lens tecmer .
=Cott immd-



Table D=4 (cont'd.)

Chromate= Elution

Chromsto= Elurion

graphic Tezp. Compound graphie Temp. Compound
Feak No. (*c) Paak No. {*C)

5 175  benzooitrile 71A 19% 2-nonanone

s2¢ 175 ectanoae 21 ] 200  disschylstyrese {trace)
520 173 C1°B22 71¢ 200 C‘-llkylbnzne {trace}
52E 176 cz-uur.yl.bcuone Fpb:) 200 CJ.U!IEU isoter

53a 176 lechloro=3-ethylbenzene (tent.} 72 201 n-ponanal

538 176 dibromodichloromethane (temt.) P 204 undecane

53 176 phenol 74 212 wunsst, kydrocarbon

531D 127  sat. bydrocarbon 75 213 cmﬂlao iscmer

S3E 177  S-merhyl-3-heptanone (tent.) 76A 214 n-pentylbenzene

53F 177  uokoowo 68 215 siloxane

54 178  f-methyl-I-heptsnone 77 216  sat. hydrocarbem

35 180 gpentyl furen 78 218 2-decanone

56 180 sp-octsmal 75A 220  nsphthalane

574 181 benzofuran (trace) 158 220 P isomer

578 182 Cs-nllylbtul.ne 80 221 pedecansl

57C 182 Gy, isomer a1 223  p=-dodecane

570 182 675100 isomer az 225 sxe. hydrecarbon

58 182 siloxane 83A 226 unkoown

59 184 pederane 838 227  mathyl cioooline {rest.) {trace)
60 184  dichlorobencene 84 228 lactooe iscmer {temt.)
61 187 c9!16 85 231 oxygensted hydrocarbon
624 188 C,.-l.llrrlbmene 86 231 phenyl hazans

628 188 pheoylacataldehyde 87 237 Clﬁﬁﬂ (tent.)

&2¢c 188 cmnw isomer 88 238 unknown

634 190 limonene 89 239 yndecane

63B ‘190 1,8-cimeole 30 240 ‘10‘16"’ (teat.)

63¢C 91 Cefig {tTace) 91A 240 anknoun

64 192 wunsat. hydrocarbon 918 240 siloxzane

454 192 sat. bydrocarben 92 240 unsat. hydrocarbon

€58 193  acetophenone L k] 240 sat. hydrocarbon

664 194 p=-butylbenrase (vent.) 84 240 2,2,4=trimethylpenta-1, 3=dicl
L1 195 c,!aoz (tent.) di-isobutyrece (BRG)
67 196 cunn isomer 85 240 sat. hydrocarbon

68 196 96 240 Cy4Eqg 1eomer

€9 197  unknown 97 260 unsat. bydrocarbon

70A 198 lem Laomer 9& 240 sst. bydrocarbon

T0B 198  pat. hydrocarben 1 1] 240 €15Ey; iscmet

100 240 sar. hydrocarbon
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Table D-5.

VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO.

(Pittsburgh, PA)

2048

Chromato~ Rlution Cheowato- Rluticn
graphic Temp. Cospound graphic Jemp ., Compound
Peak Ho. {*C) Paak Mo, {*C)
1A n carboo dioxide kx 7Y 143 tetrachloroethylece
pi ] L] chlerserifluoromsthace 333 146 C‘!“ isomar
2 &4 C‘I‘ 1somer 34 147 C,BHO 1somer
3’ &6 €5,y imower 35 149 silozane
&A 10 acetaldebyde MA 153 c‘uuo isomar
&B 10 :5!12 laveer A6EB 154 chlorobanzess {trace)
5A n trichlorofluoromethane 3 156 chlorohexace (trace)
L) 9 72 scetons 38 158 ethylbanzene
€A n E-pantane %A 161 sat. bydrocarbon
[} T4 isopropansl 338 161 sylens isomer
A 77 Freco 113 asc 162 unkoovn
7B n satkylsne chloride 35 1562 c9'20 Laomer
8 75 carbon disulfide A0 184 3haptancoe
94 83 €5y toomer : 41 165 2-heptanses
9B 83 ‘6’14 hl:l-r 424 166 oTyTIRS
10 84 C(B 0 1scmer {tent.) (Y13 167 CoEjg 1s0mer (teat.)
11A a7 wetkyl sthyl katooe 42¢ 167 sat. bydrocarbon
118 87 . Cgly, Lacwer &3 168 E-heptanal
124 .13 baxsflucrobsnzene {ine. std.) 439 168 xylane {somer
128 as Erbexans &% 189 ononaoe
13 91 ehloroforn &5 170 ’ le!m 1spmer
14A 96 perflucrocoluane (inr. std.) [11 173 Cioby, teomer
148 95 merhylcyclopeotane * &7 173 €ygB;, dsomer (zent.)
154 98 1,1,1-exrichloroschans SB4 177 Lscpropylbentece
158 98 1-butqoi_l. (tent.) 48B 177 €8, isomer
16 102 banxens 49 181 c.u':a fscmer
17 104 cyclobazace 173 182 cm!“ incmer
16a 106 Cely, Leomt 0B 183 c‘n“o 1aomer
g2 107 €yl o0 1somer 314 184 vesst. bydrocarbon
16C 109 ‘6‘10 isomer 31p 184 banzaldshyde
1s 109 E-pectasal sic 184 E-propylbenzens
204 112 trickleroathylens 524 186 CJOEIG isomer
2038 112 C,B,, isomer 528 186 Cy-sliy]l benzere isover
21 1135 wnkzevn 53 187 sat. bydrocarbon
2 119 5y, 34 189 unsst. bydrocardon
23 136 :s!uo isoma¥ 38 150 cnnz , isomer
244 126 ubsst. bydrocarbon SEA 190 c‘|uo isomeT
24B 127 chloropantans 55 192 Clolzz isomer
25 130 uosat. hydmurbo; ""‘"} 37 192 €,y isower
2¢ 1311 toluane 11 194 2-pentylfuren
7 113 lepantasol 39 194 €10, doower {teot.)
a8 1% € H, Lscemr &0A 195 Cy-alkylbeniess Lsomer
a9 13§ C‘lno dsomer 60p 193 CIOIZD isomer
3 138 Erbaxzansl [ 197 siloxane
n 140 C.l‘.6 {somer 62A 198 sst. dydrocarbon
£V 143 proctans o2 198 dichlorobanzens
=Costinued~
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Table D-5 (continued)

Chromate= Elurion - Chromatse PRlytion

graphic Texp, Compound graphie Temp. . Compound
Pesk No. {*C) ) Peak No.  (*C)

631A 200 unsat. hydrscarbon a2 31 ucsast. hydrocarbdos
638 200 eat. hydrocarbon (cent.) ' F1 232 Cnlzd feomar

[YA 202 unsat. hydzocarbon ) 84 23y cmnuo 1somar

&5 203 2-athyl=l-hezanol 85a 235 siloxzace

654 206 limoneas 853 236 cmn“o isomar

§EB T 208 cma“o isoner 85¢C 236 cmnuo {sopay

67 208 sac. hydrocarbon {tent.) 3 238 ugsac. hydrocarboo
68 ¢ 209 sat. hydrocarbon 87 240 sat. hydrocarbon
69 11 " G -alkylbenzens BSA 260 _maphchalee

fio; 212 &cetophenons o : 88B 240 cmnzzo iseper (cent.)
71 213 sat. hydrocarbon 89A. 140 a-terpioscl (tant.)
2 214 sat. hydrocarbon 892 240 unsat. hydrocarben
13 215 sac. hydrocarbon 80 240 E-dodecans

744 216 C-alkylbensess 9 200 siloxaza’

743 217 C9luO 1-_0-: 82 250 upsat. hydrocarbos
754 218 dimathylstyrens 93 240 siloxans

753 218 ®sat. hydrocsrdon 94 . 240 2-undacaacne

1% 220 S-nonansl 95 240 - silexane

17 222 p-undecane T 240 €y 8,q dsomer .

78 223 siloxsse ‘ 97 240 siloxane

79 226 €, -alkyibeazens 98 240 decansic scid (temt.)
80A 226 €, -slkylbanzene . 9% .0 PLI iacmer

80R ‘217 unkoown 100 240 unsac. hydrocarbon
Bl 229 sat. hydrocarbon 101 240 siloxane
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Table D-6.

VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO. 2071
(Pittsburgh, PA)

Chresato~ Elutiom Corcasto~ Rlutica
graphic Temp. Compound gTophic Tenp. Componand
Peak Ko, (*C) Fesk No. £%c)

1 £ ] carbon dioxide 33 118 trichlorcathylena
a 60 propylace {traca) A 118 a-heptans

3 ) . [13 dichlorodifluoromethans (crace) 33 119 l:.'lu iscmer

a 62 dinethyldiflucrosilacs 33 122 cﬂ‘l& isomar

32 63 isobutane ¥ 124 C,I" isomar

[¥Y 64 C‘Ba {9omar 37 126 dimschyl disulfide
4B 63 b-butane (traca) 33 127 unkoovn

] 68 scetaldebyde Kl 129 I:.,lu Lecmer (test.)
1) 63 chlorosthase {tracs) 40 133 tcluans

7 n w4 thanel 4l T 138 dibremochloromethane (trace)
1Y 7 acatons 42 139 p~hezanal

8B 73 erichloreflucromechans 43 141 Cglly 4 1ecmer

$A 13 isvpropanal & 144 proctane

9B 3 D-pectsans 454 143 tetrachloroethylens
9¢ 7% Cylly iscmer 453 146 Cglyg Leomar (temt.)
10 17 cG‘l? iscmar 46 147 ankoown

1A 78 wathylene chloride A7a 149 unsat. hydrocarbos
118 9 2+-methyl=2-propsacl 473 149 silexane

ne 80 Freca 113 48 152 csnu igomer

12 a1 Cl;, 49 153 chlorobanzans

13A a2 carbon disulfide 504 158 scbylbanzane

138 83 CABBO 508 15% Col, p fsomer

14 [ L] b-propanol {taat.) LTS 160 rylane Lsomar

154 [1] cyclopastans 318 160 phanylacetylece

153 a7 Ceﬂu 1ecoat 32a 162 3=heptancoe

16 a7 ':6!16 iscmer 523 163 2-beptanona

17 88 vinyl scetate - X ] 164 styTand

18 89 a-butenal 54 166 xyleoe isomar

1% 30 methyl sthyl katona 35 187 a~baprasal

iy (28 Cslu iscusr L] 169 o-ponAnE

21 93 hexaflucTobanzene (int. scd.) 37 170 clO‘!Z isomar

22 94 p~hexane 38 i 1sopropylbenzene
234 4 athy] scatate 58 174 l:m‘lzz isomer

3B 93 chloteform 5% 176 l:ml].6 isomer

24 96 C,8,, isomer 2] 1n? CygByq tevmer

154 100 parfluorotolusne (int. atd.) 61 179 a-pinsps

258 100 ssthyleyclopentase U 180 bansaldehyde

26 101 C,H, , isomer 623 180 p=propylbsnisne

22a 102 1,1,1-trichloroethane [ %73 182 ch-l.i isomer

27 103 CyH, 0 iacmmr (temt.) 633 182 ‘ Cy~sliylbansens

23 106 banzena & 184 trimarhylbanrana isomar
3 107 carbos tetrachloride (crace) 63 185 €)otyg 1vcwer

M 108 ' mebutsnsl (tmat.) ] 188 banzonitrile

308 108 cyclohazane 672 186 sathylbeptanccs isomay
n m sathyl propyl ketons &7 186 omsthylscyrass

2 13 g-pentacal 8 187 trimethylbentace fsomer

= continued -
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Table D-6 (continued)

. *Chromateo= Elucloo Chrcmaco- Rlurion
grephic Texp. Compound graphie Temp. Cosrpound
Pask No. {'0 Peak No.  ('c)
588 187 sat. hydrocarben 3 213 dipethylestyrens
653 188 athyl a-caproate 84 211 sat, bydrocarbon
98 188 peatylfutac (tect.) BS 212 camchene (tent.)
TOA 180 benzofuran {tent.) .13 214 oiloxane
0B 150 C‘-nlkylbanuu a7 215 sat. hydrocarboo
e 190 trimethylbenzens iscmer 88 216 mechyl caprylate
70D 151 phencl (trace) B3 222 silozane
7l 182 ailoxane 90 223 camphor
72A 192 Cmizz 1scmer 91 225 Cloﬂuo (trace) {test.)
728 133 dichlorckecsane 92 227 s1loxane
12¢ 193 usknown 93 230 trichlorobenzene (crace)
12D 194 C o8, LoomeT 94A 231 orhyl caprylate
73 194 sat. hydrocarbor 948 232 paphthslene
74 196 Co8p S9omer (test.) 95 235 a-dodetane
75A 196 o8y Leomer 96 239 uneat. hydrocarbon {tese.)
758 187 €,-alktylbenzens 97 240 siloxane
7 199 lizooene 98a 240 2-yndecanont
77 201 unknova $8B 240 #at. hydrocatboo
78 Wy sat. bydrocarboa ) 99 240 sat. hydracarbon
794 205 acetcphenone 100 260 mathy] dacancate
798 205 CJOEIG isomer 101 240 siloxane
8¢ 207 sat. bhydrocatben 102 240 :14!30 (tent.)
8l 208 unkoovn 103 240 athyl decancate
82 10 2-nonanone 104 240 unsat. hydrocarbon
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Table D~7. VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE NO. 3053

(Baton Rouge, LA)

~ coptisvad -

139

Chrosato= [Plutiom Chiomato~ Elutioo
sraphic Temp. Conpound praphie Temp . Compound
Pank No. c) Feak Wo.  {*c)
14 5 carbon dioxide ] 13 csinﬂ Lfsomay
58 chlorstriflvoromathane L L) 129 s~haxanal
2. 62 chloromethans 3% 14) cal“ tsomer
k) 43 c‘lw FTY 4 3 144 D-pctans
L} , 63 dimethyldifiueroeilanse b 145 €l [0 isomaz
5A 0 acrylaldenyde ¥ 147 furaldehyde isomer
58 ?1[ acetone 40 149 c'll“ 1scmer
5C 72 fursn &1 150 eiloxans
[] 7 o-peotane &2A 153 CGEIS isomer
? T i=-propazcl [+ 153 CH, o0 Lecmar (ceat.)
8A 76 methylene chloride 434 155 c'lu iscmer
[} n Freco 11) L%} ] 156 c‘nmo isomer
9 i) csrbon disulfide (crace) a4 158 wnknows
10 a0 C‘lao Laomer 454 159 athylbsoiens
11 8s Cslmo isomer 458 159 C7ln iscwer (tant.)
12 [ 1] p-butacal 43¢ 160 a-furforyl alcobol
13a 87 wethyl eckyl ketone L 161 rylens isommr
© 138 ] C‘Eu igcmar 45E 161 Canm 1somer
14A 90 bexafluorchanzane {tot. atd.) &8 186 C7l“0 iscmex
148 90 2=-methylfuran &7 165 ‘u"u isomer
14 90 p-bazacs &84 186 styrsca
154 92 unkoown [34] 166 c.lnmoz ipomer
158 93 Fmathylivras &EC ) 187 a=beptanal
16 4 C6Bn 1isomer 494 169 €.8.0, loomer
17A 97 paxfluorotolusne (iat. std.) [1}1 170 wokaswn
173 972 methyleyclopentane 50 172 oroonans
18 96 C,EL0 1aomer . S1A 173 CgB, g isomer
1% 100 1,1,1=trichioroathane 51B 173 c‘lu isomer
20 104 banszans 32 175 unknown
3§ 106 CsEy, Loomer 53 176 :’Iu isomer
22A 108 sthyl vioyl ketoze 54 178 Cl g dwower
223 108 csamo Lecme T 55 80 cm!:o {somer
23 10% C4E) 0 lsomsr 56 101 CoB,p feomer (test.)
24 110 s-psatanal 574 182 methylfuraldshyde foomer
254 113 (:7|l1 4 isomer 573 182 benzaldehyde
258 113 trichlorcatbhylene 58 184 mathylfuraldehyde 1somer
a5C 114 C‘lsﬂ 59a 186 B-propylbensene
26A 118 peheptane 393 187 Cy 0Bz isower
262 117 acetic acid 59¢C 188 Cloﬂu 1somer
F4 120 2-vioylfutan [1] ing ttuli2 4 dsomarT
28 122 c,a“ iscmar (tant.) [} 190 c’g“o.‘,.-,—
29 123 C,Bu isomr [3TY 191 uwnksown
] 125 disathyl disulfide 623 m ‘u'zz {somer (cent.)
n 126 dikydropyran (tesr.) (%1% 192 cnln 1somer
n phk) tolusne [ 3} ] 193 I-pancylfuran
33 134 C1lu Lasomar [ 194 =octasal



Table D=7 {(continued)

Chromsto- Eluticam

Chremato- Elution

praphic Teap. Coapound graphic Teap. Coupound
Pesk No. ("c) Peak No. {*¢)

654 194 c;--lhyl bentace lsomer arn 23 cnu“ 18000T

858 194 unknewn 1.7y 234 ailoxsaom

&6 196 siloxane 833 234 Cmﬂmoz (cent.)
674 197 c-decans .2 I 235 sat, hydrocarbos
678 198 dichlercbenczean 90 236 Cyolyg iscmer

[1.] 199 unsak. hydrocarben 9l 237 CIZHZG isozer

69 201 C,E“ isomar 924 238 chBZOO isorer

70 202 C,-alkylbencecs {tent.) 2B 239 uasst. bydrocarbon
n 204 c.nﬁo; {aomel 934 240 caphthalane (trsce)
728 04 limonsas 23R 240 CIZBZZ izcmar

7B 04 $AC. hydrocarbon 94A 240 n-decacal

LT 107 unsat. hydrocarbdon 943 240 €y ,8,y; laomer

738 207 Cpqlfy, Lecmer 5o 240 g-dodecane

TaA 108 sat. hydrocalbon 95 240 cl3!15 imcmer

74B 209 acetophescns 97 240 sar, hydrocarbon
75 210 C,-slkylbenzaze 984 240 €y 3825 inomer

76 2l cu“za iscmer ?BB 240 CIIEZDO Laouer
A 212 Culzk isomar 99 240 c}.JHZB inomer

778 212 unsat. hydrecartac 100 40 CIJEZB inemer

71C 13 sat. hydrocarbon 101 240 €, zlzg 1ECDET

7D 213 CSBEDZ isomer 102 U0 CID‘J.&O leocel
78A 214 C1EB.°2 isomar {remt.) 103 240 CLSHZO‘. isomeT

783 215 CI.JEZ:E isomer 104 240 a-undecenal

79 217 mel6u isooar 105 240 n-tridecece

80 218 f~oonanst 106 W0 Ty B0 levoer

[-H 221 grundecans 107 240 siloxane

a2 222 unsat. hydrocarkbon 108 240 unast. bydrocarbon
83 224 sat. hydrecarben 109 240 unsat. bydrocarbon
84 126 €, B, isomer 110 240 g-dodecanal

as 227 sat. bhydrocarbos 111 240 o-tatradacane

88 228 Cuﬁzé 1somer 112 240 unsat. kydrocarbon
B7A 229 #ilozana 113 260 o-pentadecane
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Table D-8.

(Baton Rouge, LA)

VOLATILE COMPOUNDS IDENTIFIED IN PURGE OF SAMPLE.NO. 3111

Chromato= Flurion Chromaro= Xiution
graphic Temp. Compound graphic Temp. Conponsnd
Peak No. {°C) Pesk o, (*Q) :
1 539 carbon dioxide 11 148 uansat, bydrocarbon
2 o dichloredifluoTomethans u 150 c‘sl'o iscmes (teat.)
. 65 sulfur dioxide hL1 152 silozane

) ) 85 . Chl. hﬂ!l'l.’ 364 158 I:,!" isemar

4 7 CH o inomer 368 155 Coi,q 1somer (teac.)
SA 73 t_ﬂ:h.l.oroflu.nn-th.m 37 181 athylbecszeas
“an Th scetons 384 163 xylene isomer

[YY 76 iscpropancl 188 164 ) c9l20 isomer

6B 76 p-pentass 194 168 styrace
. 6C 12 CSIG .ha‘i‘ 3198 168 ':9‘20 faomer

7A 80 wvethylane chloride 40 169 xylens isower

7’ Bl Frsom L13 ‘ a1 170 Colyp Locmer

8 82 catbon disulfide 42 173 CoByq iscmer

84 n-butsnsl 434 177 sat. hydTfocarbon

104 87 cyclqponuu 438 177 C,-alkyl beceeoe (teat,)
. 10B Bg Cbi‘u iscmat &4 178" cIO‘:Z isomar

11 BS ':5310" ha’: &3 179 FIDEIZ isomar

124 S1 C,EIDD flaomar 46 a1 sat. hydrocarbon
128 52 CGBIZ iscmer ‘ . &7 183 siloxana

13 94 bexsflusrobenzeze (fot. #rd.) ) 48 185 bentaldehyde

1 95 o-haxzne ' 49 129 tmknewn

15 96 chlorofors. , 50 189 €,,B,, dsomer

164 101 parfluorotolusse (iot. std.) 5 181 . €yalkyl benzeza
16B 101 mathylcyclopantacs 52 152 ) Cnlu isomer

174 104 1,1,1=trichlorcathane ‘ 53 133 :11!26 feomar

178, 104 Cslmo {scmmr (cmst.) 544 154 cn"n feoner

i8 106 csxuo laomer. S4B 185 CJ-l.l.I:yl benzene
13 108 baczens 554 196 siloxane

20 109 carbon tetrachloride 558 197 €118,y fsomer

21 110 Csllz iscamr 56 i%8 dichlorobanzens

22 111 CgBy,0 leomer (teat.) 57 202 c3-01k31 beozeat
23 112 Cgly,0 isomer (tent.)’ 58 204 limcoena

24 114 o~pectansl 5% 206 sat. bydrocarbon
25 117 :rlc_h:lorouhylnt &0 208 sat. bydrecarbao
26 120 o-haprans 61A 2 acatophaoone

7 123 ca'is Laceer 812 213 sat. hydrocarbon
28 126 C,h,, isomar 62 114 sat. hydrocarbon
29 128 disechyl disulfide 83 17 sst. hydrocarbon
0 138 toluens ' 54 111 o-undscans

3l 142 a-kazanal &5 233 silozans

i 144 | CE,, tecwer 3 240 e-dodecane

32 146 a-ottane &7 240 unsat. bkydrocerbon
334 148 tecrachloronchylens [1] 240 silomsny
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APPENDIX E
. SEMIVOLATILE COMPOUNDS IDENTIFIED IN SELECTED

EXTRACTS OF MOTHER'S MILK
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Table E-1. SEMIVOLATILE COMPOUNDS IDENTIFIED IN EXTRACT OF SAMPLE 1032
(Bayonne, NJ)

Chromato~ Elutioct Chromate- Rlutios
praphic Temp. Conpound graphic Tewp. Coxpound
Pazk ¥Wa. {*C} Fesk No. {*¢)

1a tolusus 23 unknown

13 xyleos Lecmer 26 uskaown

2 aLloxane 27 wilozane

3 siloxans 28 silozane

4 ailozace ] k1) 4, ~pyrace {scd.)

H ailoxans » sat. apd uceat. hydrocsrbeos
L] siloxane . 31 silozans

7 ailexasa 3 DLE

] nilozans 3 atknown

L] dimarhylbiphanyl {(rant.) Ma ailonane

10 silozaoe 343 uskoowe

hV Y silozane a5 unkrown

118 unknowD 36 sat. acd unsat. hydrocarbona
u silozane » siloxane

13 #4t. hydrocarboo ' kL1 sat. and ynsar. hydrocarbons
14 81lozane 3% sst. and unsat. hydrocarbons
13 silozans &0 silomane |

16 sat. hydrocarbon 41 ailoxane

17 sat. saod unsat. hydrocarbons &2 ailoxane

18 ailloxace 43 siloxane

1% siloxane &4 silozace

20 silozane 43 siloxane

a sat. bydvocarbon 46 lycepecsaze

] pbchalate (teat.) &7 cholasteryl scscate

23 piloxace 48 siloxase

24 . est. snd umsat. bydrocerboas
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Table E-2.

SEMIVOLATILE COMPOUNDS IDENTIFIED IN EXTRACT OF SAMPLE 2121

{Pittsburgh, PA)

Chromstio= Elution

Chromato= Elutionm

sraphic Tewp. Compovnd graphic Temp. Coapound
Fesk No. {*C) Peak Mo. ("C)

1 tolusos a8 unsat. hydrocarben

2 silozans 29A uasat. hydracsrben

L siloxane 263 DDE

4 siloxane o sat. snd unsat. hydrocarboos
H eiloxane ) siloxane

] 2,6-d{~tert-buty 1-4-methylphecel k¥ pentachlorebiphenyl

7 mmthyl dodecancate B 33 sat. acd uxsat. hydrocarboas
] athyl butyrate (cent.} M siloxane

9 ‘silozane s sat. and unsat. hydrocarbons
10 nat. hydrocarbon 36 bhazachlorobiphenyl

1 siloxane n silezane

12 8ilozane ] sat. hydrecarben

13 mat. hydrocarbon » silozans

14 silozans &0 sat. end ungat. hydrocarbons
15 siloxape 41A sat. ané unsat. hydrocarbons
16 silozane 41B haptachlorchiphenyl

1?7 sat. and ynsst. kydrocarbons &2 piloxane

18 sat. bydrocarboo 43 sat. and unsat. hydrocarbons
19 upknown &4 siloxsne

20 siloxane 45 siloxane

21 sat. and unsst. bydrocarboos 46 silozane

22 unkaown 47 siloxane

23 makaown 48 silozane

26 11loxane 49 lycoperssne

23 uiiozans 30 ailozane

26 dlo'l’)'ﬂﬂl {ine. szd.) 5n cholesceryl scsrace

27 ailoxsos
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Table E~3.

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

Chrowate- Elution

Chiomato=- ZElution

graphbic Tenp, Cowpound graphic Texp. Compound

Pask No.  (*C) Feak Ho. °c)
1 mathylene ehloride h -3 dw-mm
2 tolusns RETS sat. hydrocazbon
3 #3loxans p3) ] uneat. hydrocarbon
' sat. hydrocarbon % siloxane
3 sat. bydrocarben (teot.) 33 TDE
[ eilonaca B 1Y wmknown
7 sat. kydrocarbon {tent.) 3B uosat. hydrocarbon
] sllozans I7A silezane
9 sat, hydrocarben {cant.) are ubkiown
10 silozana s sac. hydrocarbon (rent.)
11 sat. hydrocarbon 39 silozane
12 sat. bydrocarbon 40 unsdt. bydrocarboa (teat.)}
13 unknovn 41 silozane
14 wkoovn 42 sat. hydrecarben (ca=me.)
15 sat. hydrocarbon 43 siiozane
16 silozane & sat. hydrocarben
17 sat. bydroceTbon 45 sst. hydrocarben
18 silexane 1159 sat. hydrodsarbon
1% ailoxace 468 siloxane
20 ast. bydrocarbon &7 siloxane
11_ sat. bydrocarbon - 48 sat. bydrocarboo
22 ailoxane 4y siloxape (teus.)
3 siloxane 30a silczane
Es atlozane 308 ast. hydrocarbon
23 adt. bydrecarbon 5n ast. hydrocarbon
2 silozane 52 lycopazsene
27a sat. bydrecarbon 334 siloxane
78 ussat. bydrocarbon 338 cholascary] scatate
28 uskeowvn 54 silczace
29 unknoun 88 sst. byérocarbon
¥ ailozane 55 wakaows
KM siloxans 57 silogane

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

Chromato= Rlutiso Chromato= EKlutiom

graphic Temp. Compoemd graphic Tomp . Compound

Paak Ho. {*c) Paak Ko. 1*c)
1 teloens 0 I siloxane
2 siloxane n siloxace
3 siloxsne 32 4, PrTene (."“' ocd.)
&d- ailozane 33 sat, aod uwsat. bydrecatbous
Yy sat. hydrocarbos 3% © silomane
5 elloxane 3» sat. and unsat. hydrecarbans
é silozass . 3% 84t. &nd unsat. bhydrocsrboas
7 butyric arhydride {tmat.) 3 wat. and unsst. bydrocarbons
B sat. bydrocarbon e DLE
94 CQEZO isommr 38 ’ sat. and unsat. hydrocarboms
9B wnhaowe 39 siloxane
10 siloxzane 40 siloxane
n . , #st. hydroearbon 41 sat. axd unant. hydrecarbozs
12 sar. hydrnearbon &2a ’ siloxane
11 silozace 428 methyl dshydroabietata (teat.)
14 siloxsce 43 siloxzape
15 sat. hydrocarbon Fva sat, hydrocarbon
16 sat. hydrocarbon 45 siloxsce
17 sat. bydrocarbez F13 ast. and ussat. hydrocarbors
18 sat, bydrocazbon 47 siloxane
19 unkoovo ) 48 phthalate
20 siloxace 49 . silozace
21 sat. hydrocarben 50 wnknown

Kz sat, acd unsac, bydrocarbon L3} . #ilomace

T silozacs 52 ailozaze

. 438 sat. ard pmsat. bydrocarbona 53 siloxane
34 silozace 54 lycoparesce
s sst. apd unsat. bydrocarboos 55 siloxace
26 silezace 56 choleateryl scetate
7 moknows LY spt. and unsat. hydrocarbons
28 sat. and unsat. hydrocsrbosa 1] s1loxase
29 sat. asd wsat. hydrocarbocs 59 t=tacophero]l (vitamin)
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