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1.0
EXECUTIVE SUMMARY

1.1 INTRODUCTION

Woodward-Clyde Consultants (WCC) was retained by Mr. Thomas N. Lathrop
in January 1989 to perform a preliminary environmental site assessment of a
parcel of land in Emeryville, California (referred to as the "Lathrop
property" and "site" herein). The purpose of the project was to
investigate the potential presence of toxic substances in preparation for
refinancing a portion of the developments located on the Lathrop property.

Three phases of work have been completed. Phase 1, reported
previously, was a historical review of site development, a literature
search for nearby toxics cases and an evaluation of the potential for site
contamination, Phase 2, also reported previously, was a limited subsurface
jnvestigation of soil and groundwater, including soil and groundwater
sampting and chemical analysis. Phase 3, reported herein, included
verification water sampling and chemical analysis, a hydrogeological
investigation and an exposure assessment to investigate potential risk to
persons using the site. After discussing the conclusions of Phase 3, the
findings of each phase of work are summarized in this Executive Summary.

1.2 CONCLUSIONS FROM PHASE 3 INVESTIGATION

The exposure assessment task in Phase 3 was performed to evaluate the
possibility of human exposure to hazardous substances. The conclusion is
that there is no significant threat to persons at the site, either working
in the office buildings or maintaining the property. Workers in
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excavations extending more than 3 feet below grade may be exposed and
should follow project-specific health and safety plans.

The verification sampling and analysis study confirmed that at Teast 6
of the 22 chemical substances {or groups) detected in both January and May
1989 groundwater samples are present at concentrations exceeding both U.S.
EPA or State Drinking Water Standards or San Francisco Bay Basin Plan
Effluent Criteria. These substances are arsenic, benzene, lead, phenols
polynuclear aromatic hydrocarbons (PNAs) and zinc. It should be noted that
groundwater beneath the site is not Tikely to be considered drinking water
by regulatory agencies, due to its naturally brackish nature and the
presence of contaminants. The drinking water standards are, however, a
commonly invoked water quality criteria when performing preliminary
assessments such as this project is intended to be.

Several other substances exceeded drinking water or Basin Plan
standards and criteria in one of the two sampling rounds. A general
increase in concentration levels was observed in the second sampling. For
many chemical substances detected, no federal or state comparison criteria
have been established at this time, to our knowledge. The impact of these
chemicals on the environment must be assessed based site-specific on
toxicological, health risk and beneficial water use studies.

Leakage of site groundwater into the waters of San Francisco Bay is
possible, based on results of permeability calculations performed as part
of this project. Detection and confirmation of potential off-site movement
of contaminated site groundwater has not been performed. If such movement
is occurring, it most 1ikely is either north or south from the site toward
the bay. In order to investigate this possibility, a program of biological
menitoring, along the north shore of the Lathrop property where it borders
San Francisco Bay, may be desirable.
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1.3 SUMMARY OF PHASE 1: HISTORICAL REVIEW

The purpose of the Phase 1 study was to gather information about the
site history in relation to past site uses and the potential for hazardous
substances in the subsurface. Because of the known site history such
substances were suspected. Therefore an additional purpose was to develop
a chemical analysis program appropriate to the nature of the suspected
chemical contaminants and develop a soil and groundwater monitoring well
construction program to gather the necessary samples. A general
description of the Phase 1 findings follows.

A site reconnaissance did not reveal surface indications of possible
contamination. The buildings, parking lots and landscaped areas appeared
to be well maintained. No hazardous waste storage areas were seen.

Two double-walled underground fuel storage tanks currently in use were
identified. Management reported that fuel inventory and tank test records
showed the tanks and associated piping to be sound. Subsequent to
submittal of the Phase 1 report, the property managers reported that the
tanks had received valid operating licenses.

A preliminary asbestos inspection was performed on Tower I. Asbestos
was suspected since construction took place in the early 1970's when
ashestos was a common element of composite building materials. The
inspection revealed possible asbestos-containing materials (ACM) in the air
conditioning system and in the boiler and chiller rooms. These materials
were observed to be in generally good condition (WCC 198%a). One exception
was a return air duct, possibly having an ACM liner, which was reported to
have a liner deterioration problem. Subsequent to submittal of the Phase 1
report, the property managers reported that the deterioration probiem was
being repaired.
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According to the utility company (PG&E), transformers at the site were
inspected and tested. Transformers which they identified as containing
PCBs were replaced.

A "search area" having a 2000 foot radius centered on the property was
used to screen toxic case sites in the vicinity. Two toxics cases were
identified within the search area, both east of U.S. Interstate 880. These
cases concern fuel leaks from underground storage tanks. Their potential
jmpact on the site is low, given that they are over 1000 feet away and
cross-gradient, assuming groundwater flows toward San Francisco Bay
perpendicular to the shoreline. This means that leaking fuel, moving down-
gradient with groundwater, is uniikely to reach the site before reaching
the bay and becoming diluted by wave action in the bay.

The mass filling of the peninsula took place between the early 1940's
and 1968. During this period the site was owned by Fibreboard
Corporation. Impoundment dikes were constructed on bay tidelands to
contain a mass fill composed of construction debris, foundry casting sands
and slag, soil excavated elsewhere and industrial waste. Some of this
material may be considered hazardous by today's criteria. The the dikes
probably have a high permeability. If contaminating chemicals were present
in the waste material used to fi1l1 the impoundments, then the contaminants
could possibility be leached by groundwater into the bay. The impoundments
are underiain by low permeability bay mud, 1imiting the possibility of
downward groundwater migration.

In 1968, new owners began engineering work to prepare for commercial
development. The impoundments were capped by an engineered fill, pavement
and structural foundation siabs.

The Phase 1 report concluded that the above ground commercial
development area does not show indications of hazardous substances other
than possible ACM in buildings, but that such materials may have been
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placed in the subsurface fill, A subsurface sampling and testing program
was developed to investigate this possibility.

1.4 SUMMARY OF PHASE 2: SUBSURFACE INVESTIGATION & CHEMICAL ANALYSIS

The Phase 2 subsurface investigation was performed to test soil and
groundwater for hazardous substances. Five borings were drilled, soil
samples taken and analyzed, and the borings converted to groundwater
monitoring wells., The wells were developed and sampled. A1l soil samples
and water samples were tested for a wide range of chemical constituents
selected for testing on the basis of the types of materials that may have
been used as fill material, as understood from the Phase 1 investigation.

Soil samples were found to contain a number of hazardous chemical
constituents including petroleum hydrocarbons, PNAs and metals. Asbestos,
though not analyzed for in soil samples, is also known to be present in the
fi11 based on site history.

The Waste Extraction Test (WET) was performed on composite soil samples
when appropriate, as specified in the California Administrative Code,
Title 22. Lead, in two borings, exceeded the Soluble Threshold Limit
Concentration (STLC} used to define a hazardous waste. No other metals in
5011 samples exceeded STLC. The asbestos, where present in bulk or mixed
with fi11 materials at elevated fiber concentrations, would also constitute
a solid hazardous waste.

The petroleum hydrocarbons benzene, toluene and xylene were present in
soil samples from at least one boring each. Other petroleum hydrocarbons,
including derivatives of gasoline, diesel fuels and asphalts (polynuclear
aromatic hydrocarbons) were also present. No PCBs or organochlorine
pesticides were detected in soil samples.

1-5
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. Groundwater samples generally contained lower concentrations of a
similar suite of constituents to those detected in soil samples.
Specifically, arsenic, lead, nickel, zinc and PNAs were present in excess
of water quality goals for San Francisco Bay set forth in the "Basin Plan"
(Regional Water Quality Control Board, 1986). Petroleum hydrocarbons were
also present in water samples, including derivatives of petroleum fuels and
asphalts. Asbestos was analyzed for, but not detected, in groundwater
samples.

1.5 SUMMARY OF PHASE 3: VERIFICATION SAMPLING AND CHEMICAL ANALYSIS,
HYDROGEOLOGY STUDY, AND EXPOSURE ASSESSMENT

Three issues were raised as a result of the first two phases of this
project. These were: 1} Is there a potential for occupants of the site to
be exposed to the chemical constituents detected in soil or groundwater?

2) Is there the potential for leakage of contaminated groundwater from the
site to San Francisco Bay or aquifers? and 3) Would a second groundwater

. sampling and testing confirm the presence and concentration levels of
chemical substances previously detected?

The first issue raised was the possibility of human exposure to
hazardous substances. A “risk of exposure" assessment was conducted which
used qualitative criteria to explore sources, routes of transmission and
receptors. The general conclusion was that above ground there is no
significant threat to humans, but that appropriate health and safety
precautions, including observation of applicable regulations for handling
and disposal of excavated hazardous materials, should be taken when
excavating more than three feet below grade. Also, results of the
hydrogeotogy study suggested there may be a potential for groundwater
leakage from the site. Contaminants in site groundwater might accumulate
in marine organisms (such as shellfish) adjacent to the site. This could
indirectly affect human beings who might requiarly ingest them. However,
further studies, including monitoring programs designed to measure toxics

1-6
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bioaccumulation in shellfish, would be needed for an evaluation of this
potential exposure route.

The next issue raised was the possibility of contaminated groundwater
leakage into the bay. In order to examine this possibility a limited
hydrogeological study was performed, using measurements of tidal response
in groundwater monitoring wells, as a means of calculating an overall
representative average permeability value for the heterogeneous fill and
dike materials. The study revealed a permeability range of 10'2 cm/sec to
10'3 cm/sec. These values are analogous to the permeability associated
with silty sand to sand sized sediments, suggesting that leakage of site
groundwater into the waters of San Francisco Bay is a possibility.

The third issue raised was the question of chemical data
reproducibility. A verification groundwater sampling program was performed
to seek confirmation of previous chemical analysis results. A similar
suite of constituents was detected in the two samplings, with some
additional constituents newly detected and some constituents not confirmed
in the second sampling. Refer to Section 1.2 for a discussion of these.

1-7
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2.0
INTRODUCTION

2.1 PROJECT BACKGROURD

Woodward-Clyde Consultants was retained by Mr. Thomas N. Lathrop on
behalf of Mr. F.P, Lathrop in January 1989 to perform a preliminary
environmental site assessment of the Lathrop property in Emeryville,
Catifornia. The purpose of this project was to investigate the potential
presence of hazardous substances on the property that might require
expenditures for scientific investigation or engineered mitigation measures
in the future.

The initial work was divided into two phases: Historical Review
(Phase 1) and Subsurface Sampling and Testing (Phase 2). Final reports for
these two phases were submitted to Mr. F.P. Lathrop on January 24, 1989 and
March 29, 1989, respectively. Laboratory results indicated the presence of
a number of organic and inorganic chemicals (hereafter referred to as
“constituents") in both soil and groundwater sampies. Comparison of
detected concentrations against a variety of soil and water quatity
criteria revealed that some of the compounds in soil and water exceeded one
or more criteria. For other of the detected compounds, no generally
applicable standards or criteria were found, although toxicological data
may exist for those compounds. That data can be used in a health risk
assessment to develop numerical values for allowable concentrations, in
cooperation with regulatory agencies.

Based on the findings of Phases 1 and 2, Woodward-Clyde Consultants
(WCC) recommended additional studies to investigate (1) potential for

2-1
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leakage of site groundwater to San Francisco Bay or aquifers, (2) potential
human exposure to contaminants and (3) resampling of monitoring wells to
confirm earlier findings. These recommendations were implemented and are
described herein,

2.2 SERVICES PERFORMED

Task 1: Verification Water Sampling and Testing
WCC purged and resampled the five existing groundwater monitoring wells

and analyzed the new water samples obtained. The purpose of performing
this task was to analyze a second set of groundwater samples for chemical
concentrations and other water quality parameters. In Section 3 of this
report, the results are compared to results from the January 1989 sampling
to verify the accuracy of previous results, observe discrepancies, and
compare results against various water quality criteria.

Task 2: Preliminary Hydrogeological Characterization
The purpose of this task was to obtain data that would allow
calculation of a preliminary estimate of site permeability. A preliminary

order-of-magnitude estimate of overall average site permeability is
desirable at this time in order to form an opinion about possible leakage
of contaminated groundwater into the waters of San Francisco Bay. This
information would also be useful when considering site classification in
terms of potentially applicable federal and state regulations governing
sites having soil or groundwater contamination. Results of this study are
presented in Section 4 of this report.

The scope of work was limited to measurements on existing menitoring
wells on the Lathrop property. It was not intended to develop a full
hydrogeological characterization of the site such as might be required by
regulatory agencies during the course of a remedial investigation.
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Task 3: Exposure Assessment

The purpose of this task was to develop an opinion regarding the risk
which might be posed by the presence of chemical substances in the soil and
groundwater to persons working in buildings or elsewhere on the Lathrop
property. Considering the construction of the site, health risk was
initially thought to be minimal to persons on-site. The results of this
study, discussed in Section 5, confirmed this hypothesis.

Task 4: Final Report

The results of the Phase 3 Environmental Assessment outlined in Tasks 1
through 3 are presented in this final report. Certain data and exhibits
from the Phase 1 and Phase 2 reports are referenced, rather than
duplicated, to minimize redundancy. The purpose of combining this data is
to present a single document that summarizes our findings on environmental
conditions at the Lathrop property.

2.3 LIMITATIONS

We have performed our services for this project in accordance with our
Agreement and with current professional standards for environmental site
assessment investigations. No guarantees are either expressed or
implied. Our investigation was limited to the Lathrop property, described
herein. Our data, conclusions and opinions apply only to the Lathrop
property. They do not apply to other areas of the Emeryville peninsula, or
other nearby areas. This document and the information contained herein
have been prepared sotely for the use of Mr. F.P. Lathrop. Any reliance on
this report by third parties shall be at their sole risk.

The groundwater sampiing and analysis was limited to a small number of
sampling points placed at locations appropriate to the general purposes of
a preliminary subsurface environmental investigation, rather than at
locations selected for the purpose of performing a thorough hydrogeoiogical
investigation. Because of the limited number of groundwater monitoring

2-3
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wells sampled and the limited number of groundwater samples analyzed, and
the high degree of subsurface inhomogeniety, it is possible that hazardous
materials which were not detected may be present. Similarly, the exposure
assessment performed was limited to a general consideration of sources,
receptors and the influence of site conditions on potential routes of

chemical exposure.

There is no investigation which is thorough enough to preclude the
presence of materials which now, or in the future, may be considered
hazardous at the site. Because regulatory evaluation criteria are
constantly changing, concentrations of contaminants presently considered
low may, in the future, fall under different regulatory standards that
require remediation. Conversely, chemicals considered to be toxic at a
certain concentration level today and thus require remediation may, in the
future, be found less toxic at the same concentration and thus experience a
relaxation of the regulated concentration level. Opinions and judgments
expressed herein, based on our understanding and interpretation of current
regulatory standards, should not be construed as legal opinions.

2-4
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3.0
VERIFICATION WATER SAMPLING AND TESTING

3.1 SAMPLING

Verification groundwater samples were collected from the five existing
monitoring wells on May 2 and 3, 1989. The sample collection procedure was

as follows.

After uncapping each well, the water level in the well was measured and
the groundwater surface was then checked for presence of floating product,
using a clean, transtucent Teflon bailer. The well was then purged by
vemoving three to six casing volumes (9 to 15 gallons) of groundwater.
During this purging, the specific conductance, salinity, temperature, pH
and turbidity of the removed groundwater were monitored until relatively
stable conditions were achieved.

When purging was complete, the water level in the well was allowed to
recover for several minutes. Groundwater samples were then collected using
the same bailer as was used to purge the well., Floating petroleum product
clogged the bailer used to sample MW-1. That bailer was discarded and a
new bailer was used to purge and sample the remaining four monitoring
wells. It was decontaminated between wells by washing with Alconox
detergent, then triple rinsed with water. The final rinse was performed
using deionized water. As each sample was collected, it was poured into a
¢lean, pre-labeled sample jar or bottle. These were provided by the
analytical laboratory, and contained the appropriate preservative agents
for the respective analyses.
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When filled and capped, the sample bottles and jars were placed in a
cool ice chest. A chain-of-custody form was prepared for each day of
sampling. On this form, the sample testing schedule was specified.

Samples were transported to the laboratory at the end of each day. The
Jaboratory signed and retained copies of the chain-of-custody form, thereby
acknowledging receipt of the samples and the schedule of requested
analyses. Copies of the chain-of-custody forms are on file in our Oakland

office.

In Monitoring Well No. MW-1, a viscous, black, oily asphaltic substance
clogged the bailer on the first trip down the well. The asphalt was
apparently floating on the groundwater, This could not be visually
confirmed because the outer surface of the bailer was completely covered
with asphalt. When droplets of the asphalt were placed in a bucket of
water, some of the droplets floated and some sank to the bottom. The
asphalt had a mild petroleum odor. It tended to harden with time when
exposed to air. As was observed after purging this well prior to the
January 1989 sampling, MW-1 exhibited very slow water level recovery. The
well had a groundwater depth of 8.8 feet below top of casing prior to the
start of purging on May 2. During purging the well was bailed nearliy dry
to its total depth of 25 feet. By the afternoon of May 3, when the well
was sampled, the groundwater level had recovered to a depth of only about
15 feet. No new floating layer had developed between the purging on May 2
and the sampling on May 3.

Water quality parameters derived from the May 1988 field measurements
during sampling are given in Tables 1 through 5 for monitoring wells Mi-1
through MW-5, respectively. The pH of site groundwater was nearly neutral,
ranging from 6.4 to 7.4. Salinity varied from 2.6 to 11.5 percent of sea
water, while conductivity varied from 1,700 to 17,000 umhos/cm. Ground-
water temperature varied from 17 to 21 degrees C. In this second round of
sampling, turbidity was also measured. Due to the presence of particulates
in some of the samples, the value obtained from the field meter varied with

3-2
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time as the heavier particuiates settled in the sample vial. Thus, the
values obtained should be regarded only as qualitative indicators of
turbidity.
3.2 ANALYTICAL TESTING PROGRAM

The analytical testing schedule for the May 1989 round of groundwater
samples was the same as for the initial January 1989 round, with two
exception. Laboratory pH determinations, which were included in January
but not in May, and analyses for asbestos, included in May but not in
January. The pH of groundwater samples was measured in the field during

the May sampling.

The groundwater samples from each monitoring well were tested for the
foltowing chemicals:

» Low and medium boiling point hydrocarbons by modified EPA Method
8015 (gasoline standard);

» Benzene, toluene, xylene, and ethylbenzene by EPA Method 8020;

» High boiling point hydrocarbons by modified EPA Method 8015
(diesel standard);

* 0i1 and grease by EPA Method 413.2;

* Purgeable priority pollutants by EPA Method 8240;

» Extractable priority pollutants by EPA Method 8270;
+ Title 22 Metals (including Chromium VI); and

¢ Asbestos

3-3
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The results of these tests for the current sampling round are given in
Tabies 1 through 5.

To provide guality control, one sample blank was submitted each
sampling day. These blanks were analyzed for low/medium boiling point
hydrocarbons. A duplicate sample of groundwater from MW-5 was collected on
May 2 and submitted for a high boiling point hydrocarbon test.

Because of the presence of particulates in some of the groundwater
samples, special attention was paid to sample preparation (filtration) in
the analytical procedures. Some particles may have come from tar paper or
asphaltic material, known to be present in the fill. These might dissolve
during extraction, thereby yielding higher hydrocarbon or extractable
pollutant concentrations than actually exist in the groundwater. No
filtering was specified for test methods normally performed directly on the
sample supernatent 1iquid without extraction, or for methods in which the
purge and trap extraction technique is used. However, for the extractable
priority pollutant and the high boiling point hydrocarbon tests, a solvent
extraction of the entire 1liquid sample is required. For these tests the
groundwater samples were pre-filtered, using the same size filter used in
the subsequent filtration of the solvent extract.

Low concentrations of acetone and methylene chloride, detected in the
January groundwater samples, were not detected in the May samples. For
carbon disulfide the converse was true. These chemicals are solvents
commonly used in the laboratory. It is believed that their detection in
the January samples resulted from sample contamination in the laboratory.
This is supported by their non-detection in the May samples (January sample
for carbon disulfide). Therefore, these three compounds are not listed in
the tables of detected constituents, Tables 2 through 5. They do appear in
the laboratory data sheets reproduced in Appendix A.

3-4
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The chemical compounds benzene, toluene, xylene and ethylbenzene (BXTE)
were tested by two different analytical methods. They are included in the
suite of analytes specified by EPA method 8240 as well as the test for
petroleum hydrocarbons, £PA method 8015/8020. Because the detection limits
of the latter method are lower, and therefore presumed to have better
precision, those are the results emphasized in the text of this report.

3.3 ANALYTICAL RESULTS

In this section the two groundwater chemical data sets are compared
against several selected water quality criteria commonly applied for
protection of human health and marine resources. The human health criteria
presented are the Federal Primary and Secondary Drinking Water Standards
for the Protection of Human Health and the Action Levels specified by the
California Department of Health Services. The marine criteria include the
effluent limits for shallow water discharge shown in Table IV-1 of the San
Francisco Bay Basin Plan. Also shown are the California Ocean Plan, 6-
Month Median Criteria, and EPA Acute Toxicity Saltwater Criteria. Of the
three marine criteria presented, the 3an Francisco Bay Basin Plan (“Basin
Plan") criteria for effluent discharges to the bay may be particularly
relevant to this case, in our opinion. In the following sections, the
January and May data sets will be compared to the Basin Plan criteria and
all three of the drinking water criteria.

Analytical results for the organic compounds including concentrations
and detection 1imits are presented in Tables 1A through 5A. Water quality
data, metals, asbestos and petroleum hydrocarbon concentrations, and
corresponding detection 1imits, are presented in Tables 18 through 5B. The
table number {e.g. Table 4) corresponds to the monitoring well number (e.d.
MW-4).

Results for each well are presented and discussed in sequence below.
First, 1ithology and soil testing results, presented originally in the

3-5
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Phase 2 report (WCC 1989b), are reviewed. Then the groundwater sampling
and analysis results are presented and compared with water quality
criteria. In order to limit the length of discussion and data tables, only
those compounds detected are noted. The full suite of tested chemicals are
shown on the laboratory data sheets in Appendix A.

3.3.1 Monitoring Well No. 1 (MW-1)

3.3.1.1 Lithology and Previous Soil Test Results. The soil lithology of
MW-1 is presented in the boring log for this well in Appendix A of the
Phase 2 report; chemical analysis results for soil samples tested during
Phase 2 are given in Appendix B to that report (WCC 1989b). The soil
boring encountered two feet of clayey sand overlying silty clay fill which
extended to approximately 17 feet. A 5-foot layer of tar paper was present
between 5.5 and 10.5 feet. The fill is underlain by Bay Mud starting at 17
feet. A composite of the soil samples taken during the drilling of this
well was tested and showed elevated levels of low and high boiling point
hydrocarbons{1100 and 1500 ppm, respectively), oil and grease (9000 ppm),
as well as low levels of BTXE and 30 ppm of total polynuclear aromatic
hydrocarbons {referred to in technical literature an herein as either
"PNAS" or "PAHs". Total concentrations of chromium, barium and lead were
highest for this composite sample, compared with the respective
concentrations obtained for the composite soil samples of the other four
borings. Other metals were detected at lower concentrations.

3.3.1.2 Comparison of Groundwater Results (Tables 1A and 1B). As noted in
Section 3.1, a black asphaltic material was found floating on groundwater in
MW-1 during the May resampling. The groundwater level measurement taken in
this well on May 2 indicates that the bottom 1.5 feet of the tar paper fill
layer is below the groundwater table. It may be that the presence of this
floating asphaltic material is related to the tar paper, or to the high
concentrations of petroleum hydrocarbons and oil/grease detected in MK-1.

3-6
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Water quality parameters are shown on Table 1B. The field pH of 7.0
measured during the May sampling is lower than the laboratory value of 7.5
obtained from laboratory pH measurements on the January groundwater
sample. The specific conductances and salinity measurements made during
the May sampling are about one third the value of those measured during the
January sampling.

Several additional metals, including arsenic, molybdenum, nickel,
thallium, vanadium and zinc, were detected in the May sample testing,
presumably because of the lower detection 1imits used in May. The
concentrations of barium and chromium IIl obtained for the May sampling are
35% to 160% lower than those obtained for the January sampling. The
concentration of lead obtained from the May sampling dropped significantly
to 0.098 mg/L, compared with 0.7 mg/L obtained in the January sample
analysis. Asbestos was not analyzed in the January sample, and was
analyzed but not detected in May.

Low, medium, and high boiling point hydrocarbons, BTXE, and oil and
grease were detected in the May groundwater sample. The values obtained
for these compounds from the May sample are generally two to ten times
higher than were those from the January sample. The benzene concentration
increased from 4.0 ug/L in the January sample to 47 pg/L in the May
sample. High boiling point hydrocarbons concentrations increased from 290
ug/L in the January sample to to 11,000 ug/L in the May sample. 011 and
grease increased from 1,4 mg/L in the January sample to 3,800 mg/L in the
May sample.

With the exception of benzyl alcohol, all of the organics detected in
the January groundwater sample were detected in the May sample. The
concentrations obtained in the May analyses were generally two to three
times greater than for the January analyses, except for petroleum
hydrocarbons, BTXE and oil/grease, discussed above, where the May
concentrations were generally two to ten times greater.
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3.3.1.3 Comparison With Water Quality Criteria. For chemicals where such
criteria have been established, the concentrations of four chemicals ex-
ceeded drinking water criteria in both the January and May sampling of this
well. These are lead, benzene, toluene and (sum of) phenols. In the May
sample, the concentration of total 1,2-dichlorcethene, toluene, and total
xylenes exceeded both the drinking water criteria and the State Action
Level. As may be seen from the many blank cells in the water gquality
criteria columns in Tables 1A and 1B, Federal and State drinking water cri-
teria have not yet been adopted for many of the detected chemicals. The
effluent concentration limits of the Basin Plan are exceeded for lead in
both the January and May sampie analyses, and for nickel, zinc, the sum of
phenots and the sum of PAHs in the May sample analyses.

3.3.2 Monitoring Well No. 2 (MW-2)

3.3.2.1 Litholoagy and Previous Soil Test Results. The boring log for this
well (WCC 1989b) shows the lithology to consist of 3% feet of silty sand
overlying silty clay fil11 to 19 feet. Below 19 feet, Bay Mud was found.

It is noted in the log that the fill contains concrete, roofing paper,
asphalt and wood debris below a depth of about 8 feet.

The composite soil sample for this well was chemically analyzed (WCC
1986b) and was found to contain oil and grease at 40,000 ppm, both low/
medium and high boiling point petroleum hydrocarbons (44 ppm and 170 ppm,
respectively), relatively low concentrations of BTXEs, and no PAHs. The
only other organic constituent detected was napthalene at 13 parts per
million. The concentrations of oarium and zinc in the composite soil
sample of MW-2 of 160 ppm and 670 ppm, respectively, were relatively high
compared with the composite samples of MW-3, MW-4 and MW-5, but similar to
those found in MW-1, Other metals were detected at lower concentrations.
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3.3.2.2 Comparison of Groundwater Results (Table 2A and 2B). The field pH
measured in the May sampting of 7.0 was somewhat tower than the laboratory
pH measured in the January sampling. The water quality parameters of

specific conductances and salinity were found to be slightly higher in the

May sampling than the January sampling.

The metals barium and lead, detected in the January analyses, were also
detected in the May analyses, at lower concentrations. Several additional
metals, including arsenic, chromium III, molybdenum, silver, thallium, and
zinc were detected in the May sample analyses, possibly due to the tower
detection limits achieved in these analyses. Asbestos was not analyzed in
January, and was analyzed but undetected in May.

As in the January analyses, low/medium boiling point hydrocarbons, and
BTXE were found in the May groundwater sample. For these compounds, the
concentrations obtained were greater in the May analytical results than for
those obtained in January. High boiling point hydrocarbons were detected
in the May analyses at 430 ug/L, whereas they were not detected in
January. 011 and grease were detected at 7.2 mg/L. These were aiso
undetected in the January sample analyses.

The only volatile organics detected, other than those thought to be lab
contaminants as discussed previously in Section 3.2, was benzene at
14 ppb. This value is identical to the value obtained by EPA Method 8020,
performed on the same sample. 1In the January sample analyses, no
extractable organic compounds were detected. In the May sample, a number
of extractable organics were detected, including some PAHs.

3.3.2.3 Comparison with Water Quality Criteria. The concentrations of two
chemicals, lead and benzene, exceeded drinking water criteria in both the
January and May analyses. Barium also exceeded the federal primary
drinking water standard for the January analysis. The effluent standard of
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the Basin Plan were exceeded for lead in both the January and May analyses,
and for silver and zinc in the May analyses.

3.3.3 Monitoring Well No. 3 (MW-3)

3.3.3.1 Lithology and Previous Soil Test Result. The boring log of MW-3
shows the lithology of the well to be silty clay fill from the surface to
approximately 10 feet. From to 10 to 15.5 feet, a Tayer of fibrous fill

(asbestos or fiberglass) material was found. The fibrous fi1l rested on

Bay Mud, which continued to the bottom of the boring at 21.5 feet.

In the composite soil sample for MW-3, no BTXE or low/medium boiling
point hydrocarbons were detected. Twelve (12) ppm of high boiling point
hydrocarbons and 12 ppm of oil and grease were found, and 2 ppm of total
PNAs. The two highest metals concentrations in the soil samples of MW-3
were 82 ppb lead and 130 ppb zinc. Other metals were detected at lower
concentrations.

3.3.3.2. Comparison of Groundwater Results (Tables 3A and 38). The field
measured pH value of 7.4 for the May sampling is less than the 8.1 value
obtained in the laboratory for the January sample. The specific
conductances and salinity field measurements for the May sampling are about
one-third those of the January sampling.

In the January analyses, tead and zinc were the only metals detected.
These metals were detected again in the May analyses, but at lower
concentrations. Arsenic and barium were also detected in the May
groundwater sample analyses at concentrations at or below the corresponding
detection 1imits for these metals in the January tests. Chromium III and
thallium were detected in the May analyses at concentrations above the
detection limits of the January analyses. Asbestos was not analyzed in
January and was analyzed but undetected in May.
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In the January analyses, total xylenes and high boiling point
hydrocarbons were detected. The concentrations obtained for these
compounds for the May sample are lower. Additionally, in the May analyses,
Jow/medium boiling point hydrocarbons and toluene were detected at or below
detection limits of the January analyses for these substances. Benzene at
1.4 ug/L, and oil and grease at 6.1 mg/L were also detected in the May
sample, but not in the January sample.

The only volatile organic detected in the May groundwater sample was
2.5 ug/L of benzene. This is higher than the value obtained by EPA Method
8020 as part of the petroleum hydrocarbons analyses. No extractable
organics were detected in either the January or May samplings of this well.

3.3.3.3 Comparison with Water Quality Criteria. The only exceedances

of drinking water criteria found in the MW-3 data sets are lead for both
samplings, and benzene for the May sampling only. The Basin Plan criterion
for zinc was also exceeded in the January sampling data set for MW-3.

3.3.4 Monitoring Well No.4 (MW-4)

3.3.4.1 Lithology and Previous Soil Test Results. The boring log of MW-4
shows the 1ithology to be sandy clay fill from the surface teo 2 feet,
underlain by silty clay and debris fill. Roofing shingle debris was noted
at 8 feet. From 14 to 22 feet the fi1l consisted of linoleum and tar paper
and included some asphalt, wood, and fiberglass shingle debris. Bay Mud
was encountered from 22 feet to the bottom of the boring at 27 feet.

In the composite soil sample for MW-4, oil and grease were found at a
concentration of 21,000 ppm. Lesser concentrations of low/medium and high
boiling point hydrocarbons (3 ppm and 89 ppm, respectively), were detected.
Low concentrations of BTXE were also found. No organics were detected by
EPA Methods 8240 and 8270 for this composite sample. The metals concentra-
tions found in the MW-4 composite soil sample were similar to those found
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for MW-3 and MW-5, with the exception of lead. Lead was present at a
concentration of 350 ppm, second only to MW-1 in total concentration.

3.3.4.2 Comparisons of Groundwater Results (Tables 4A and 48). During the
May sampling, a lower value pH (6.4 vs. 8.2) was obtained compared with the
January sampling. The specific conductance was also Tower in May than

January.

For the January sampling, barium, lead, nickel, and zinc were detected
in the groundwater sample. Barium and nickel were detected in the May
sampling at concentrations similar to those found in January. The
concentrations of lead and zinc were higher in May. The concentration of
lead was 0.22 mg/1 (May) vs. 0.10 mg/1 (January). Zinc was found at 0.95
mg/L (May), while 0.170 mg/L was found in the January sampling. In the May
sampling, arsenic and cobalt were alsc detected, but at concentrations at
or below the detection 1imit of the January tests for these metals.
Chromium III, which was undetected in the January sampling, was detected at
0.036 mg/L in the May sampling. Asbestos, not analyzed in January, was
undetected in May.

In both the January and May samplings, low/medium and high boiling
point hydrocarbons, oil and grease, and BTXE were all detected, with
similar concentrations between the two samplings. The only other new
volatile organics detection in the May analysis was Z-butanone (i.e, methyl
ethyl ketone).

Seven compounds were detected in the extractable organic analysis for
the January groundwater sample. Five of the seven compounds were detected
again in the May analyses and at similar concentrations, including two
PAHs. Diethylphthalate and phenol were not detected in the May analyses.
Benzoic acid and 4-methylphenol were newly detected in the May analyses.
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3.3.4,3 Comparison with Water Quality Criteria. Exceedances of drinking
water criteria were noted in both the January and May samplings for lead
and benzene, and for phenol in January but not in May. Lead and zinc
exceeded Basin Plan criteria in both samplings, and nickel in May only.

3.3.5 Monitoring Well No. 5 (MW-5)

3.3.5.1 Lithology and Previous Soil Test Results. The boring log of MW-5
shows the lithology to be siltty clay from the surface to 4 feet underiain
by clayey sand and sandy clay fill to 21 feet. The sample description for
the 15-foot sample on the Tog notes that it was composed largely of tar
paper and roofing scraps. From 21 to 25 feet, Bay Mud was encountered.

In the chemical analyses for the composite soil sampie for MW-5, no
BTXE or low boiling point petroleum hydrocarbons were found. High boiling
point hydrocarbons and oil and grease were detected at 27 ppm and 11,000
ppm, respectively. No purgeable or extractable priority pollutants were
detected in the composite sample for the well. The metals values obtained
for the MW-5 composite sample are similar to those for the composite sample
of MW-3 and MW-4, except that lead is Tower, and nickel and vanadium are
higher.

3.3.5.2 Comparison of Groundwater Results (Tables 5A and 5B). The field
values of specific conductance and salinity taken during the January and

May samplings are similar. The field pH measured during the May sampling
is lower (6.6 vs. 7.8) than the lab value obtained for the January sample.

Five metals were detected in the MW-5 groundwater sample for the
January sampling: arsenic, barium, lead, nickel, and zinc. For all of
these metals but nickel, a similar concentration was found in the May
analyses. No nickel was detected in the May analysis. Thallium and cobalt
were detected in the May analyses at concentrations at or below the
detection limits of the January tests. Chromium II] was detected at
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0.015 mg/L in the May analyses, but went undetected in January. Asbestos,
not analyzed in January, was analyzed but undetected in May.

In the January sample analyses, toluene, xylene and high boiling point
petroteum hydrocarbons were found in the groundwater. Similar values of
xylenes and high boiling point hydrocarbon were found in the May
sampling. Toluene was not found in the May groundwater sampie by EPA
Method 8020 but was found by EPA Method 8240. Low/medium boiling point
petroleum hydrocarbons were also found in the May sample at a Tevel below
the detection limit of the initial sampling. 011 and grease were detected
at 5 mg/L in the May groundwater sampie. The only volatile organic
detections noted for the MW-5 sample which are not suspected to be
laboratory contamination are toluene and xylenes in the May sampling. The
only detection by EPA Method 8270 was 45 mg/L of 2-methylphenol.

3.3.5.3 Comparison with Water Quality Criteria. The only constituent
found to exceed drinking water criteria in well MW-5 in both the January
and May samplings is lead . The measured concentrations of arsenic, lead,
zinc, and PNAs exceed the Basin Plan effluent criteria for both the January
and May samplings. Nickel also exceeds the Basin Plan criteria for the

January sampling.
3.4 CONCLUSIONS

The purpose of performing this verification sampling and analysis task
was to confirm the reliability of the results obtained from the January
1989 groundwater sampling. In particular, for those chemical constituents
in groundwater that were present in January 1989 in excess of an
established water quality criteria (such as state or U.S. EPA drinking
water standards) the purpose was to confirm this fact. For many of the
constituents present in groundwater lacking established criteria, the
purpose was simply to confirm their presence.
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. These chemical constituents were detected in both the January and May
1989 groundwater samples:

* Arsenic * 2-Methyliphenol
»  Barium +  4-Methyliphenol
+ Chromium (+3) + Napthalene

* Nickel ¢  Phenol

+ Lead * PNAs

s Zinc  TPH (gasoline)
« 2-Butanone s TPH (diesel)

» Z2-Hexanone * 0il and Grease
+ Benzoic Acid + BTX&E (a11)

+ 2,4-Dimethylpheno]l

Verification sampling was performed to confirm the presence of certain
chemical compounds and identify those that exceed either drinking water or
marine water quality criteria. The following chemical constituents of

. groundwater were found in both the January and May 1989 groundwater samples
to be in excess of either drinking water or Basin Plan water quality

criteria:
* Arsenic
* Benzene
*+ Lead
+ PAHs
* Phenols
+ Zinc

A few other chemicals were detected in the May 1989 sampling that were
not previously detected, and vice versa. These are shown in Table 1
through 5.
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4.0
CALCULATION OF PERMEABILITY BASED ON TIDAL FLUCTUATIONS

4.1 INTRODUCTION

A gross estimate of the permeability of fill material at the Lathrop
Property of from 10"2 to 10-3 cm/sec was obtained by applying the stage-
ratio method for determining the coefficient of transmissivity as described
by Ferris (1963). In this method, the aguifer's response to cyclic
variations in the tidal water levels was measured. The magnitude of the
tidal fluctuations was compared to the corresponding magnitude of response
in each well as a function of the distance of that well from the closest
point on the bay. The methodology is described below.

4,2 METHODOLOGY AND RESULTS

Groundwater level changes in Monitoring Wells 1 through 5 (MW-1 through
MW-5) and tidal water level changes in the San Francisco Bay at the end of
the pier located next to Charley Brown's Restaurant (Figure 1) were
measured at 10 minute intervals from noon on Thursday, May 11 through 1 pm
on Monday, May 15, 1989. The changes in water level were measured using
digital electronic data loggers and submerged pressure transducers.
Digitized data was transferred to a computer spreadsheet for processing and
plotting.

The water elevation vs. time data from each of the loggers was then
plotted as shown in Figures 3 through 8. The peak-to-peak amptitudes
representing fluctuations in tidal levels and the peak-to-peak amplitudes
representing corresponding fluctuations in groundwater levels in the
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monitoring wells were compared. The ratio of groundwater fluctuation to
change in tidal levels was computed for the rising and falling 1limb of each
cycle. These ratios are listed in Table 6. The length of the period of
tidal fluctuations, computed for both 1imbs of each cycle, was about half a
day.

The data from Wells 1 and 5 were not used in this study. The small
flat peaks on the MW-1 and MW-5 charts could not be related to the tidal
fluctuations. Water levels in Well 1 rose slowly during the test. This
may be due to unusually low permeability in the vicinity of the well,
causing it to have a slow recovery of water level after water samples were

taken several days before.

The averages of the ratios for rising and falling stages (Table 6) are
plotted in Figure 9 against distance from each of the wells to the San
Francisco Bay at the peninsula edge, next to the Bay. MWhere distance, Y,
equals 0, the range of the water level response in the wells is equal to
the range in the tide. Therefore, the range ratio on Figure 9 approaches
unity as Y approaches zero. Thus a line was drawn from this point on the
graph through each of the data points to obtain aY, or the distance over
one log cycle used in the equation for transmissivity shown below.

4,2,1 Calculated Transmossivities and Permeabilities
As indicated in Figure 9, for one log cycle &Y = 67 feet for Well 2, aY
= 155 feet for Well 3, and aY = 133 feet for Well 4. Given the equation:

- {4.4t(av)215

0]

where

T = transmissivity
AY = distance over one log cycle

4-2



8810235As3 CON-3

S = specific storage
t, = length of period of tidal fluctuations (approximately 1/2 day)

The transmissivities were calculated as shown in the Table of Values

below. The thickness of the fill, B, is about 16 feet and permeability (K)
is equal to transmissivity divided by B. The calculated permeabilities
corresponding to the calculated transmissivities are also present in the
Table of Values below.

Table of Values

T K
S (gallon/day/foot) (cm/sec)

MN-2 0.1 3,950 1.3x10'§
0.01 395 1.3x10"

MW-3 0.1 21,142 7.1x10"§
0.01 2,142 7.1x10"

M4 0.1 15,566 5.2x10'§
0.01 1,556 5.2x10"

4.3 CONCLUSIONS

The permeabilities derived from this method are in the range of
magnitude of 1072 to 1073 cm/sec. This corresponds to sediments which fall
into the range of permeabilities for sand to silty sand (Freeze and Cherry
1979). The varied response in each of the wells to the tidal fluctuations
suggests that the underlying strata is heterogeneous, both Taterally and
vertically. However, the narrow range of permeability values calculated
for three monitoring wells suggests that groundwater in these three wells
is controlled by material having the permeability of sand or silty sand.
This suggests the possiblity that site groundwater could migrate through
the permeable dike material into the surrounding bay waters.
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5.0
EXPOSURE ASSESSMENT

5.1 [INTRODUCTION

This section presents the results of a qualitative assessment of health
and environmental risks posed by the chemical substances identified in soil
and groundwater samples from the five sampling stations on the Lathrop
property. The assessment consisted of identifying and analyzing possible
exposure pathways for humans and evaluating the physical, chemical, and
toxicological properties of the substances. Exposure pathways are
identified and evaluated in terms of the potential health risks presented
by the substances,

The conclusion reached as a result of this exposure assessment is that
there is no significant threat to persons working at the site, either in
office buildings or outside maintenance. Workers in excavations deeper
than 3 feet below grade could possibly be exposed to hazardous materials
and should follow project specific health and safety plans.

As discussed in Section 3.0, a number of chemical contaminants were
jdentified in soil and groundwater samples at the five soil borings and
monitoring locations on the property. The presence of these chemicals at
the site is apparently related to the history of fi11 placement which
created the Watergate peninsula (WCC 1989a,b). Some of the chemicals are
present at concentrations above those which are commonly applied by
governmental regulatory agencies to define maximum allowable concentrations
for protection of human health and water resources. For many other of the
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chemicals, no generally accepted standards have yet been developed or
uniformly applied by the agencies.

In WCC's Phase 2 report and in Section 3.0 of this report, chemical
concentrations detected in soil and groundwater samples from the site were
compared with a range of potentially applicable hazardous waste and water
quality criteria. In this section, a preliminary assessment is presented
of the potential risks that the presence of these chemicals in the
subsurface pose to occupants of the site. This assessment is presented in
qualitative terms, that is, it is not intended to be a comprehensive Health
Risk Assessment (e.g., USEPA 1987). Rather, it is intended to provide a
preliminary evaluation of whether there may be significant chemical risks
to human health at the site and, if so, to identify them as warranting
future detailed examination and more comprehensive assessment. The
methodology used consists of identifying and analyzing possible chemical
exposure pathways to humans, presuming that exposure to the chemicals,
either directly or indirectly, could be harmful to health.

5.2 ENVIRONMENTAL SETTING

Descriptions of historical tidelands reclamation activities and
development of the Lathrop property are summarized below. They were
presented in the Phase 1 and Phase 2 reports in greater detai] (WCC

1989a,b).

The Lathrop property occupies 18 acres near the eastern margin of the
Emeryville Peninsula, on reclaimed tidal Tand extending into San Francisco
Bay. The peninsula was created beginning in the 1940s by constructing
impoundments on tidal marshes. The impoundment dikes ("dikes") were
reportedly built of foundry slag, concrete rubble and soil excavated
alsewhere. The interior areas of the impoundments were filled by placing a
mixture of soil, construction and fire debris (wood, broken concrete), and
industrial rubble and waste materials (roofing paper, asphalt shingles,
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linoleum, ashestos, steel slag) onto the surface of Bay Mud exposed in the
former bayshore tideland and below the shallow bay waters. WCC's Phase 1

and Phase 2 reports concluded that “"there is reason to believe [hazardous]
substances may have been dumped there, prior to development.”

Beneath the Lathrop property, this heterogeneous fill material averages
about 16 feet thick, as determined by the WCC Phase 2 soil borings, and
previous WCC borings drilled during developmental construction on the
property. The heterogeneous fill is overlain at ground surface by an
engineered cap of clean, imported, silty/sandy clay fill material which
averages about 3 feet thick and was placed during final developmental site

grading.

Today, the Lathrop property is fully developed with three high-rise
(12-16 story) office buildings, a two-level parking structure, paved
parking facilities and driveways, and landscaped common areas. This
development, together with the surface cap of engineered fill material
throughout the 18-acre property, separates the site at ground surface from
the underlying fil1 deposits. Over 95 percent of the Lathrop property is
developed with structures on concrete slabs or parking areas paved with
asphalt. The remaining portion of the Lathrop property is landscaped with
grass, shrubs, and trees. The property east of the site is occupied by a
hotel, gas station and an open field. West of the site is a condominium
and retail development. The northern portion of the site borders on the
water of San Francisco Bay and the southern boundary runs along Powell
Street.

5.3 IDENTIFICATION OF POTENTIAL CONTAMINANTS
A variety of organic and inorganic chemical substances were identified
in soil and groundwater samples collected from the 5 soil borings and

groundwater monitoring wells at the site. Detailed chemical analysis
results for soil samples (excluding asbestos, which was not analyzed) and
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comparisons of the detected concentrations with general criteria for soils
were presented in WCC's Phase 2 report. The chemical analysis results for
groundwater samples obtained during the Phase Z study are compared to those
obtained during the present study, in summary form herein on Tables 1
through 5.

For purposes of this preliminary assessment, and for future reference,
descriptions of the physical, chemical, and toxicological properties of
most of the chemicals detected in soil and groundwater samples from the
site are presented in Appendix B, and several key toxicological parameters
for the chemicals are summarized in Table 7.

Chemical substances identified in the soil and groundwater samples
consisted of metal ions, single and multiple ringed aromatic hydrocarbons,
ketones, organic acids, and organic alcohols. Asbestos was also reported
to be present in the fill, in previous engineering studies.

5.4 EXPOSURE PATHWAYS AND PRELIMINARY ASSESSMENT

Because the ground surface at the Lathrop property is effectively
sealed from the heterogeneous fill and groundwater below which contain
these chemicals, the potential risk to humans which would be posed by
direct contact with the chemicals above ground is virtually absent.
However, human exposure to the chemicals could still occur, by several
possible pathways which warrant examination:

« Inhalation of chemical vapors and/or contaminated airborne dust

entering on-site buildings;

e Direct dermal contact with contaminated soil or groundwater, or
vapor/dust inhalation, when excavating in soils deeper than
about 3 feet;
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» Use of the groundwater for drinking, or contact with the
groundwater if pumped for other purposes, such as irrigation.

These possible pathways are discussed below. In addition to these, a
fourth, less direct, possible pathway appears to warrant preliminary
examination, and possibly a more detailed future assessment, based upon the
hydrogeologic data collected during this phase of investigation and
presented in Section 2 of this report. That is, based on this recent site-
specific data, there appears to be hydraulic communication between the
shallow groundwater below the site and the adjoining bay water. Thus the
potential exists for migration of groundwater containing dissolved
chemicals into the bay. Therefore, the possible impacts on aquatic life
(fish/shel1fish) adjacent to the site could conceivably represent an
exposure pathway to humans.

5.4.1 Inhalation of Vapors and Dusts within Buildings

Several of the compounds found in the soil and groundwater have vapor
pressures high enough to enable them to volatize readily from soil and
water. Among them are benzene, xylene, toluene, ethylbenzene and
napthalene. It is unlikely, however, that any of the volatile compounds
could reach significant or detectable concentrations in indoor or outdoor
air. The concrete floors of the buildings, paved driveways and parking
lots and the engineered fill cap that covers over 95 percent of the site
would retard upward vapor movement, keeping vapors from entering the
surface air in appreciable concentrations. The three high-rise office
buildings on the site are equipped with heating, ventilation and air
conditions (HVAC) systems that maintain positive pressure in the office
buildings. The pressure should prevent vapors or dust from entering the
buildings. Intakes for the HVAC system are on the roofs of the buildings
which range from 12 to 16 stories high. The site itself borders San
Francisco Bay, directly in the path of the prevailing westerly winds
entering the Golden Gate, which would quickly disperse airborre vapors. [t
is thus unlikely that vapors or contaminated dusts would enter the intakes
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at detectable concentrations before they were dispersed by the wind. It is
WCC's opinion that this potential exposure pathway may be dismissed as
insignificant and warrants no further consideration.

5.4.2 Direct Contact or Inhalation in Excavations

Workers could be directly exposed to chemicals or chemical vapors in
excavations dug deep enough to reach the heterogeneous fi1l materials where
contamination exists, or which reach groundwater. Exposure could be by
direct dermal contact or by inhalation of vapors, where present. Where
contamination with volatiles is present, the potential for a vapor hazard
may be particularly significant because a deep excavation would constitute
a confined space, where harmful vapors may tend to accumulate and
concentrate. Similarly, it is possible that ashestos could be uncovered in
deeper excavations, presenting risk via inhalation.

This potential exposure pathway is judged to be significant at the site
and should be considered in any excavations deeper than 3 feet.
Appropriate health and safety plans should be prepared and implemented for
all deeper excavations. For any such excavation which covers a large area
(e.g., new building construction, underground parking, etc.) or a
substantial length (e.g., a deep pipeline}, consideration should be given
to performing a pre-construction soil boring and chemical analysis program
to identify areas of significant contamination. Clearly, applicable
regulations governing handling or disposal of contaminated soils or
groundwater should be observed.

5.4,3 Shallow Groundwater

The shallow groundwater below the site and vicinity is naturally
brackish and is non-potable per drinking water standards. Thus, it is
highly unlikely that this groundwater would ever be used as a source of
drinking water for humans or as a source of irrigation water for land-
scaping. The risk associated with ingestion of site groundwater is judged
to be very low, and therefore does not warrant further study.
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However, there is an associated site groundwater issue which warrants
examination. During development of the Emeryville peninsula, a soils
engineering technique for accelerating consolidation-related settlements of
the Bay Mud deposit below the site was designed and used. This methed
utilized a grid of closely-spaced, driT]ed, gravel-filied boreholes, called
*sand drains" to promote rapid settlement of the mud throughout much of the
Emeryville peninsula, including the western portion of the Lathrop
property. Because shallow groundwater below the site is now known to
contain chemical contaminants, the guestion arises as to whether these sand
drains could possibly be vertical conduits to permit transfer of the
contaminants to deeper, possibly potable water-bearing zones.

That question was examined during this study by reviewing historical
engineering documents and a technical paper (e.g., see WCC 1969, 1971;
Margason, E. and Arango, [. 1972). It appears that all of the sand drains
at the site were drilled to depths less than about 50 feet. Native soils
in the upper 50 feet below the site are predominantly low-permeabiiity
clays, with no continuous sand or gravel strata. Furthermore, the sand
drains were designed for the "single drainage" condition, which means that
groundwater migrating toward the drains would tend to flow upward, and not
downward, in the drains to the more permeable fill material above native
soils. Observations of water flow from the drains after their installation
verified this field condition. Therefore, the potential for the sand
drains to act as conduits for downward contaminant migration is judged to

be insignificant.

5.4.4 Potential Shellfish Impacts

As discussed above in this section and in Section 4, there appears to
be potential for migration of site groundwater to the adjacent bay water.
While it is expected that any substantial chemical concentrations in
groundwater would be immediately diluted to very low or non-detectable
concentrations upon reaching the open bay water, it is possible that even
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very low levels of some contaminants, particularly the heavy metals, could
impact shel1fish near the site.

According to a survey by Jones and Stokes (1977), the mudflats directly
north of the Watergate Peninsula are inhabited by the softshell clam, Mya
arenaria. Also, a large population of Tittleneck clams, Tapes japonica,
exists all along the southern shore of the peninsula. Clams are filter
feeders; they draw water into their siphons and retain nutrients through
filtration. Clams can accumulate certain chemicals in their tissues so
that persons consuming such shellfish might be exposed to elevated levels

of contaminants.

No human clamming activities at the clam beds have been observed at the
site. Clamming activity in San Francisco Bay is generally low. However,
if clams were harvested adjacent to the site and repeatedly consumed by the
same persons, and if the clams were actually adversely impacted by o
groundwater below the site, then it is conceivable that this could Se e syy +
represent an exposure pathway to humans warranting further investigation Jd’%gawwi
and assessment. Bioaecewmer {o +1'aq

p{‘ﬁ"&( th t“/ﬂ‘”ftj“

5.5 CONCLUSIONS

Health risks associated with several potential human exposure pathways
to chemicals found in the soil and groundwater at the Lathrop property were
evaluated. The identified pathways were inhalation of vapors and
contaminated dusts in office buildings, ingestion of groundwater, direct
contact with contaminated soil and inhalation of vapors and contaminated
dusts during excavating operations, and possibly consumption of
contaminated shell fish, if such are shown to exist in future studies.

Pathways for which risk was judged insignificant were inhalation of

vapors and contaminated dusts in office buildings and ingestion of
groundwater. Consumption of contaminated shell1fish could represent an

5-8
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&
exposure pathway to humans if the same_individuals were to frequently

consume clams harvested from the area. No clamming activities are known in
the area, making this an unlikely exposure pathways.

In conclusion, an examination of risk of exposure to hazardous
chemicals in the subsurface showed that no threat exists for persons
working at the Lathrop property development. Significant risk could be
expected in on-site excavating activities that expose soil below a depth of
about three feet. Development of a project specific health and safety plan
is recommended when excavation more than 3 feet below grade is planned.
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‘b'le 1. SUMMARY OF TESTS RUN

Target Constituents (Test Method) Soil Water
Title 22 Metals + Chromium VI (ASS/ICP) X X
EPA 8080/608 (Organochlorine Pesticides) X X
EPA 8240/624 (Volatile Organics) X X
EPA 8270/625 (Semi-Valatile Organics) X X
EPA 8015/8020 (Low & Med. BP TPH with BTXE) X X
EPA 8015 (High BP TPH) X X
Total Recoverable 011 & Grease X X

BP - Boiling Point
TPH - Total Petroleum Hydrocarbons
EPA - Environmental Protection Agency
BTXE - Benzene, Toluene, Xylene and Ethylbenzene
.AS/ICP - Atomic Absorption Spectroscopy/Induction Coupled Plasma Detection
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Table 2. SOIL ANALYSIS: FUEL AND LUBRICANT DERIVATIVES DETECTED 1,2

Constituent (ppm) MW-1 MW-2 MW-3 MW-4 MW-5 Deséﬁ?ﬁiion
Benzene G.14 0.26 - 0.10 - 2
Toluene 7.00 0.48 - 0.72 -- 2
Xylene 86.00 7.20 -- 1.60 - 2
Ethylbenzene 6.60 0.50 -- 0.14 - 2

TPH - Low BP 1,100 44 -- 3 — 2

TPH - High BP 1,500 170 12 89 27 EPA 8015
011 & Grease 9,000 40,000 12 21,000 11,000 Gravimetric

1 A1 soi1 tests were run on composite samples prepared by combining atl soil
samples from each well into a single sample for analysis.

2 BTEX tested by both EPA 8240/EPA and (8015/8020): higher result shown.

Blank cells (-) indicate constituent was not detected.
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Table 3. SOIL ANALYSIS: OTHER ORGANIC CONSTITUENTS DETECTED!+2

Constituent (ppm) MW-1 MW-2 MW-3 MW-4 MiW-5 Desé&?ﬂiion
Organics

2-Methylnaphthalene 7.300 - -- -- -- EPA 8270
Fluoranthene g8.000 - 0.160 -- - EPA B270
Naphthalene 76.000 13.000 -- - -- EPA 8270
Polynuclear Aromatics (PNAs)

Benza(a)anthracene -- -- 0.130

Benzo(a)pyrene -- - 0.250 -- -- EPA 8270
Benzo(b)fiuoranthene - -- 0.400 -- - EPA 8270
Benzo(g,h,i)perylene - -- 0.300 - - EPA 8270
Chrysene - -- 0.120 - -— EPA 8270
Indeno(1,2,3-cd)pyrene -- - 0.430 - -- EPA 8270
Phenathrene 17.000 - - - - EPA 8270
Pyrene 13.000 == 0.380 - - EPA 8270
Total PNAs 30.000  --  2.010 - -

l Only constituents that were detected are shown. For a compiete 1ist of laboratory
results see Appendices B and C, Laboratory Analysis Reports.

2 Blank cells (-} indicate constituent was not detected.

3 Criteria available for sum of PNAs
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Table 4. SOIL ANALYSIS: INORGANIC CONSTITUENTS pETECTED!

Constituent (ppm) MW-1 MW-2 MW-3 MW-4 MU-5
Arsenic 2.20 0.96 4,80 0.69 1.10
Barium 210.00 160.00 43,00 67.00 56.00
Beryliium 0.30 0.28 0.25 0.15 0.15
Cadmium 1.10 0.47 0.69 0.45 0.34
Chromium 111 120.00 43.00 32.00 27.00 25.00
Cobalt 6.70 5.60 5.70 3.90 7.20
Copper 40.00 59.00 43.00 53.00 62.00
Lead 550.00 100.00 82.00 350.00 21.00
Mercury 0.33 0.14 0.13 0.16 0.13
Malybdenum 2.10 0.76 .65 1.30 0.83
Nicke1l 30.00 36.00 22.00 25.00 42.00
Selenium 0.17 0.22 0.14 0.33 0.19
Silver 0.18 0.15 0.44 0.56 0.45
Vanadium 19.00 31.00 21.00 30.00 56.00
Zinc 550.00 670.00 130.00 79.00 130.00

1 Only constituents that were detected are shown. For a complete 1ist of laboratory
results see Appendices B and C, Laboratory Analysis Reports. Test Method:
AAS/ICP.
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Table 5. SOIL ANALYSIS: WASTE EXTRACTION TEST RESULTSL»253 _ CONSTITUENTS DETECTED

Rerun4
Constituent (ppm)} MW-1 MW-1 MW-2 MW-3 MW-4 MW-5
Barium 3.80 0.054 3.50 - -~ --
Cadmium 0.54 - - - - -
Copper 0.071 0.099 3.50 0.95 1.70 5.30
Lead 0.27 0.36 3.40 4,00 6.50 0.94
Mercury 0.0013 - - - - -
Nickel 1.30 0.053 0.63 0.81 0.57 0.96
Vanadium - - 0.64 - 0.68 0.56
Zinc 3.80 0.064 20.00 - - -

1 Waste extraction test was run only on samples where the chemical concentration in
soil was equal to or greater than ten times the STLC, a standard laboratory
protocol.

2 Only constituents that were detected are shown. For a complete list of
laboratory results see Appendices B and C, Laboratory Analysis Reports.

Blank cells (-) indicate constituent was not detected.

4 The Waste Extraction Test was rerun on a fresh soil sample from MW-1 using
deionized water.
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.Me 6. WATER ANALYSIS: FUEL AND LUBRICANT DERIVATIVES DETECTEDL»Z»3

Constituent (ppb) MW-1 MW-2 MW-3 MW-4 MW-5 DesJ:?giion
Benzene 4.0 4.9 -- 3.7 -— 1
Toluene 430.0 0.6 -- 9.6 1.1 1
Xylenes 170.0 0.9 0.6 9.6 2.3 1
Ethyibenzene 11.0 - - 1.9 - 1

TPH - Low BP 2,500 67 -- 120 -- EPA 8015
TPH - High BP 290 -- 540 540 270 EPA 8015
0il & Grease 1,400 - - 3,500 - Gravimetric

1 Only constituents that were detected are shown. For a complete 1ist of laboratory
resylts see Appendices B and C, Laboratory Analysis Reports.

‘ BTXE tested by both EPA 8240 and EPA 8015/8020: highest result shown.

3 Blank cells (-) indicate constituent was not detected.
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‘b]e 7. WATER ANALYSIS: OTHER ORGANIC CONSTITUENTS DETECTED!+2

Test
Constituent (ppb) MW-1 MW-2 MW-3 MW-4 MW-5 Description
Organics
Acetone 280 20 -- 24 28 EPA 8240
Benzoic Acid 510 - - -- - EPA 8270
Benzyl Alcohoi 6 -- - -— - EPA 8270
2-Butanone 55 - - - -— EPA 8240
2-Hexanone 2,800 - - -— - EPA 8240
Methylene Chloride - 4 360 5 3 EPA 8240
Diethyl Phthalate - - - 3 - EPA 8270
Fluorene - -- - 3 -- EPA 8270
Phenol 78 - - 4 -- EPA 8270
2,4-Dimethyiphenol 76 - - -- - EPA 8270
2-Methylphenol 32 -- -- -- -- EPA 8270
4-Methylphenoi 110 - -- -- -- EPA 8270
2-Methylnaphthalene - - - 9 - EPA 8270
Naphthalene 59 - - 49 - EPA 8270
Polynuclear Aromatics (PNAs)
Acenaphthene -— - -- 3 - EPA 8270
Phenathrene - -- - 4 - EPA 8270
Total PNAs - - -- 7 -

1 Only constituents that were detected are shown. For a complete 1ist of laboratory
results see Appendices B and C, Laboratory Analysis Reports.

2 Blank cells (-) indicate constituent was not detected.
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.b1e 8. WATER ANALYSIS: [INORGANIC CONSTITUENTS DETECTED!+2

Constituent {ppb) MW-1 MW-2 MW-3 MW-4 MW-5
Arsenic - -- -- -- 37
Barium 310 1400 - 850 740
Chromium III 150 - - - -
t.ead 700 200 50 100 70
Nickel -- - -- 64 78
Zinc -- -- 98 170 76

1 Only constituents that were detected are shown. For a complete list of laboratory
results, see Appendices B and C, Laboratory Analysis Reports.

2 B1ank cells (-) indicate constituent was not detected.
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Table 9. LIST OF DETECTED CONSTITUENTS ALSO ON PROPOSITION 65 LIsT (1)

Constituent Monitoring we11(2) Media Category
Arsenic 1,2,3,4,5 soil (3)
5 water (3)
Benzene 1,2,4 $011 (3)
1,2,4 water (3)
Benzo(a)pyrene 3 soil (3)
Benzo(b)fluoranthene 3 soi] (3)
Beryllium 1,2,3,4,5 soil (3)
Cadmium 1,2,3,4,5 soil (3)
Indeno(1,2,3-cd)pyrene 3 5011l (3)
Lead 1,2,3,4,5 $01i1 (4)
1,2,3,4,5 water (1)
Methylene Chloride 2,3,4,5 water (3)

(é) California Regulatory Notice Register, January 6, 1989.

(3) Monitoring well numbers shown; refer to Figure 2 for locations.

(4) “Chemicals Known to the State to Cause Cancer," Proposition 65 List.

(4) “Chemicals Known to the State to Cause Reproductive Toxicity,"
Proposition 65 List.
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Table 10. COMPARISON OF DETECTED CONSTITUENT CONCENTRATIONS IN WATER FROM

MW-1 AND MW-3

Constituent Detection

{ppb) MW-1 MW-3 Level
Benzene 4 -— 0.5
Toluene 430 —_ 0.5
Xylene 140 640 0.5
Ethyl Benzene 9 - 5.0
TPH - Low BP 2,500 - 50.0
TPH - High BP 290 540 50.0
Constituent Detection

{ppb) Mi-1 MW-3 Level
Acetone 280 20 50/10
Benzoic Acid 510 - 10/10
Benzyl Alcohol 6.0 — 2/12
2-Butanone 55 - 50/10
2,4-Dimethylphenol 76 - 2/?
Z2-Hexanone 2,800 - 50/10
Methylene Chloride ND 4 10/2
2-Methylphenol 32 - 2/2
4-Methyliphenol 110 - 2/2
Naphthalene 59 - 2/2
Phenot 78 - 2/2

Blank (--) indicates constituent not detected.
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Table 11. SOIL ANALYSIS:

COMPARISON AGAINST WASTE CRITERIA

Highest

Constituent Location Concentration STLC
Organic Chemicals {ppm)
2-Methyinapthalene MW-1 7.3 ——
Fluoranthene MW-1 8.0 -
Naphthalene MiW-1 76 _—
Polynuclear Aromatics (ppb)
Benzo(a)anthracene MW-1 130
Benzo{a)pyrene MW-1 250
Benzo(a)fluoranthene MW-1 400
Benzo(g,h,i)perylene MW-1 300
Chrysene MW-1 120
Indeno(l,2,3-cd)pyrene MW-1 430
Phenanthrene MwW-1 17,000
Pyrene MW-1 13,000

MiW-1 L
Total PNA's3 31,630
Inorganics (ppm) WET Test
Arsenic - -
Barium M-1 3.8 100
Beryllium - -
Cadmium M-~ 1 0.54 1
Chromium III - -
Cobalt - -
Copper MW-1 5.3 25
Lead MW-1 6.5 5
Mercury MW-1 0.0013 0.2
Molybdenum - -
Nickel Mi-1 1.3 20
Selenium _— --
Siiver - -
Vanadium MW-1 0.600 24
Zinc MW-1 20 -

Blank (--) indicates constituent not detected.
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Table 12. WATER ANALYSIS: COMPARISON AGAINST WATER QUALITY GOALS

Highest Ca]ifornial S.F. Bay EPA AcutE
Constituent Concentration Location Ocean Plan Basin Plan Toxicity
Fuel and Lubricant Derivaties {ppb)
Benzene 4.9 MW-2 - -- 5,100
Toluene 430 MiW-1 - - 6,300
XyTene 170 MW-1 - - --
Ethyl benzene 11 MW-1 - - 430
TPH-Low BP 2,500 MW-1 -- -- -
TPH-High BP 540 MW-3,4 - - -
Organic Chemicals (ppb)
Acetone 280 MW-1 - — -—
Benzoic Acid 510 MlW-1 - - -
Benzyl Alcohol (ppb) 6 MW-1 - — —
2-Butanone 55 MW-1 - - -
2-Hexanone 2,800 MiW-1 - -- -
Methylene Chloride 360 MW-3 - - 12,000
Diethyl Phthalate 3 Mu-4 - -- 49,000
Fluorene 3 MW-1 - -= 300
Phenol 78 MW -1 303 5003 5,800
2,4-Dimethy1phenol 76 MW-1 303 5003 --
2-Methy 1pheno] 32 MW-1 303 5003 -
4-Methylpheno] 110 MH-1 303 5003 -
2-Methyinaphthalene 9 MW-4 - - -
Napthalene 59 MW-1 - - 23,500
Polynuclear Aromatics (PNAs)
Acenapthene 3 Mi-4 -~ - 979
Phenanthrene 4 MW-4 -- - 300
Total PNAs 7 15
Inorganic Chemical (ppb)
Arsenic 37 MW-5 8 20 2,319
Barium 1,400 MW-2 - - -
Chromium (II1) 150 MW-1 - - 10,300
Lead 700 MW-1 8 5.6 -
Nickel 780 MW-5 20 7.1 —
Zinc 170 MW-4 20 58 -

1 6 month median.

2 EpA National ambient water quality criteria to protect saltwater
aquatic life.

For sum of phenols.
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Table 13. WATER PARAMETERS DURING SAMPLING
Water
Leve] Pre-Sample Specific
(feet Discharge Salinity Temperature  Conductance
Well No. below MP) (galions) (# seawater) (°C) (umho/cm} pH Color Odor Turbidity
Mi-1 - 15 20 20 28,000 7.5 Brown hydrocarbon  slight
MW-2 8.85 50 B8 19 11,000 7.8 Lt. Brown hydrocarbon slight
MW-3 6.7 40 8 22 11,000 8.1 Brown hydrocarbon slight
MW-4 9.95 50 2 21 3,300 8.2 Lt. Brown hydrocarbon siight
MW-5 9.0 40 3 19 4,300 7.8 Lt. Brown hydrocarbon very slight

MP - measuring point
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APPENDIX A
WATER SAMPLE CHEMICAL ANALYSIS REPORTS




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Raedwood City, CA 94063

.v (415) 364-9600 + FAX (415) 364-9233

ent Project ID:

;2500 12th St., Suite 100 Matrix Descript: Water <
©.Oakland, CA 94607-4041 Analysis Method: EPA 5030/8015/8020 May 10, 1989
“Atiention: John McMilian _ _ First Sample #: 9050266 A2 :  May 15, 1989.

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl

Number Description  Hydrocarbons Benzene Toluene Benzene Xylenes
pa/L pHg/L pg/L Hg/L Hg/L
(ppb) (ppb) (ppb) (ppb) (Ppb)

905-0266 MW-1 7,700 47 680 35 550

905-0267 MW-3 30 1.4 0.62 N.D. 0.3

905-0268 MW-4 150 1.7 3.9 1.1 3.8

905-0269 Mw-6D N.D. N.D. N.D. N.D. N.D.

Detection Limits: 30.0 0.3 0.3 0.3 0.3

Low to Medium Bolling Point Hydrocarbons are quantitated against a gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

=

Arthur G. Burton
Laboratory Director 9050266.W00 <2>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

WoodwardClyde Consuitants %.ﬁél‘iéﬁtﬁProject D! #8820135A-4000 " May21989
~ 500 12th St., Suite 100 Matrix Descript:  Water Received:  May 3, 1989 .
" Oakland, CA 94607-4041 Analysis Method: EPA 5030,/8015/8020 Analyzed:  May 9, 1989

»Aftention: Alan

_...[rst Sample #:

905-0090 AB

Reported:  May 11, 1989 -

TOTAL PETROLEUM FUEL HYDROCARBONS with BTEX DISTINCTION (EPA 8015/8020)

Sample Sample Low/Medium B.P. Ethyl
Number Description  Hydrocarbons Benzene Toluene Benzene Xylenes
Mo/l pg/l- pg/L pg/L HY/L
(ppb) (ppb) (PpD) (ppb) {ppb)
9050090 A-B  mw-2 130 14 0.84 N.D. 1.2
9050091 A-B Mws5 34 N.D. N.D. N.D. 0.84
9050093 A-B  mMw-eB N.D. N.D. N.D. N.D. N.D.
Detection Limits: 30.0 0.3 0.3 0.3 0.3

Low to Medium Balling Point Hydrocarbons are quantitated against & gasoline standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Arthur G. Burton
Laboratory Director

$050090.W00 <1>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

.w (415) 364-9600  FAX (415) 364-9233

ZWoodward-Clyde Consultants Client Project ID:  #8820135A-4000 ampled: ay 3, 1989 .
<500 12th St., Suite 100 Matrix Descript: Water Received:  May 4, 1989
“Oakland, CA 94607-4041 Analysis Method: EPA 3510/8015 Analyzed: May 11, 19897

ttention: John McMillan ~ First Sample #: 9050266 G Reported: May 15, 1989

TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)

Sample Sample High B.P.
RNumber Description Hydrocarhons
Hg/L
(ppb)
905-0266 MW-1 11,000
905-0267 MW.3 420
905-0268 MW-4 500
Detection Limits: 50.0

High Boiling Point Hydrocarbons are quantitated against a diesel fuel standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Arthur G. Burton .
Laboratory Director 9050266 W00 <3>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94083

.w (415) 364-9600 » FAX (415) 364-9233

o wadne T

“‘Woodward-Clyde Consultants Client Project ID;  #8820135A-4000 Sampled:  May 2, 1989
1500 12th 8t., Suite 100 Matrix Descript:  Water Received:  May 3, 1989
~Qakland, CA 94607-4041 Analysis Method: EPA 3510/8015 Analyzed: May 10, 1989 .

Reported:  May 11, 1989

.E_Attgntlon:AI__a_n Lattaner First Samp}g # 905-0090 C

TOTAL PETROLEUM FUEL HYDROCARBONS (EPA 8015)

Sample Sample High B.P.
Number Description  Hydrocarbons
pg/L
(ppb)
9050090 C  Mw-2 430
9050091 C MW.5 390
9050092 C MW-6A 360
Detection Limits: 50.0

High Bolling Point Hydrocarbons are quantitated against a diesel fuel standard.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

ﬁ@zﬂ::;

Arthur G, Bur}on
Laboratory Director 050000 W00 <2>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

.w (415) 364-9600 « FAX (415} 364-9233

o

R

*Woodward-Clyde Consultants Client Project ID:  #8820135A-4000 Sampled:  May 3, 1989 -
+500 12th St., Suite 100 Matrix Descript:  Water Received: May 4, 1989
“Oakland, CA 94607-4041 Analysis Method: EPA 413.2 (LR.) Extracted: May 10, 1989 °
ttention: John McMilian First Sample #: 9050266 D Analyzed: May 10, 1989"

... Reported: May 15, 1989

S

TOTAL RECOVERABLE OIL & GREASE

Sample Sample Qil & Grease
Number Description mg/L
(ppm)

905-0266 MW-1 3,800

905-0267 Mw-3 6.1

5050268 MW-4 7.2

Detection Limits: 1.0

Analytes reported as N.D. were not present above the stated fimit of detection.

SEQUOIA ANALYTICAL

o Xt

Arthur G. Burton
Laboratory Director 9050265.W00 <4>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

P Woodward: Ciiort Projoct D #6801 35A-4000 I ampiedWiay . 1686
2500 12th St., Suite 100 Matrix Descript:  Water Received:  May 3, 1989"
=Qakland, CA 94607-4041 Analysis Method: EPA 413.2 ({.R.) Extracted: May 10, 1988

- Attention: Alan Lattaner First Sample #: 9050090 D Analyzed: May 10, 1989 -
Reported:  May 11, 1989;

TOTAL RECOVERABLE OIL & GREASE

Sample Sample Oil & Grease
Number Description mg/L
(ppm)
9050080 D MW-2 7.2
9050091 D MW-5 5.0
Detection Limits: 1.0

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

O =

Arthur G. Burton
Laboratory Director 9050090.W00 <3>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

.w (415) 364-9600 + FAX (415) 364-9233

oodward-Clyde Consultants Client Project 1D:  #8820135A-4000 ampled:
;500 12th St., Suite 100 Sample Descript: Water, MW-1 Received:  May 4, 1989
% 0akland, CA 94607-4041 Extracted: May 7, 1989.
©Attention: John McMillan LabNumber: 9050266 E . Reported: May 15, 1989"

iINORGANIC PERSISTENT AND BIOACCUMULATIVE TOXIC SUBSTANCES

Soluble Threshold Limit Concentration Total Threshold Limit Concentration
Waste Extraction Test
STLC Detection Analysis TILC  Detection Analysis
Analyte Max. Limit Limit Result Max. Limit  Limit Resuit
(mg/L) {mg/L) (mg/L) {mg/kg) (mg/kg) (mg/kg)
Antimony . 15
ArSenic- g U
Earium, 1400
eryllium 0.75
Cadmium 1
Chromium (Vi} 5
[Chrominm QI 7. Do
Cobalt 80
pad. L
Mercu
Molybdenum
Nickel =
Selenium
Silver
Frhalium
Wanadium
Zing . .
Asbestos -
Fluoride 180

TTLC results are reparted as mg/kg of wet weight. Asbestos results are reponied as fibers/g.
Analytes reparted as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

@
Arthur G. Burton
Laboratory Director 0050266.WO0 <5>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

.w (415) 364-9600 « FAX (415) 364-9233

oodward-Clyde Constltants Client Project ID:  #8820135A-4000 Sampled:  May 2, 1989
00 12th St., Suite 100 Sample Descript: Water, MW-2 Received:  May 3, 1989"
Lab Number: 905-0090 E-l Reported: ~ May 11,1989

INORGANIC PERSISTENT AND BIOACCUMULATIVE TOXIC SUBSTANCES

Soluble Threshold Limit Concentration Total Threshold Limit Concentration
Waste Extraction Test
STLC Detection Analysis TILC Detection Analysis
Analyte Max. Limit Limit Result Max. Limit Limit Result
(mg/L) {mg/L) {mg/L) {mg/kg} mg/L) {mg/L)
Antimony 15 0.1 500
Bariom ; .00
Beryllium
Cadmium

Chromium (V)
[Chromitm };i%}
Cobalt
opper
ead
arcury
iMolybdentan i

Nickel
Selenlum

Eﬁﬂ@ B
Asbestos
Fluoride

TTLC results are reported as mg/kg of wet weight. Asbestos results are reponted as fibers/g,
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Arthur G. Burton

Laboratory Director 9050090, WO0 <4>




@ SEQUOIA ANALYTICAL
w 680 Chesapeake Drive ¢« Redwood City, CA 94063
@

{415) 364-9600 + FAX {(415) 364-9233

8

oodward-Clyde Consuitants ient Projec

00 12th St., Suite 100 Sample Descript: Water, MW-3 Received:  May 4, 1989°"
akland, CA 94607-4041 Extracted:  May 7, 1989..

tientior: John McMllan __ LabNumber: __ 905-0267 ‘

Reported: ay 15, 1989

e 2t

INORGANIC PERSISTENT AND BIOACCUMULATIVE TOXIC SUBSTANCES

Sojuble Threshold Limit Concentration Total Threshold Limit Concentration

Waste Extraction Test

STLC Detection Analysis TTLC Detection Analysis
Analyte Max. Limit Limit Result Max. Limit  Limit Resuit
{mg/L) {mg/L) {mg/L} (mg/kg) {mg/kg) {mg/kg)
Antimony .D,
ArSenic. i 01
Barium: ;... 0,096
Beryllium N.D.
Cadmium 0.01 N.D.
Chromlum 0.005 N.D.
rorninm: 008 0:012
“Cobalt 0.
opper .D.
A .03 -
Mercu .D.
Molybdenum .D.
Nickel .D.
Selenium .D.
Silver .D,
Fhalliom.... 0,68 ..
Vanadium .D.
BZing oo 06.038.
Asbestos .D.
Fluoride -

TTLC results are reported as mg/kg of wat waight. Asbestos results are reported as fibers/g.

Analytes reported as N.D. were not present above the stated limit of detection,

SEQUOIA ANALYTICAL
.,@3"2 By r—

Arthur G. Burton
Laboratory Director

9050266, W00 <6>




@ SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 94063

.w (415) 364-9600 « FAX (415) 364-9233

'oodward-Clyde Consultants Client Project ID: 8820135A-4000

00 12th St., Suite 100 Sample Descript: Water, MW-4

akiand, CA 94607-4041 Extracted: May 7, 1989 :
ttention: John McMillan LabNumber: ~ 905-0268 E Reported: May 15,

INORGANIC PERSISTENT AND BIOACCUMULATIVE TOXIC SUBSTANCES

Soluble Threshold Limit Concentration Total Threshold Limit Concentration
Waste Extraction Test
STLC Detection Analysis TILC Detection Analysis
Analyte Max. Limit Limit Result Max. Limit  Limit Result
(mg/L) {mg/L) (mg/L) (mg/kg) (mg/kg) (mg/kg)
Antimony - 500 .
Arsenie - i 500 - U010
Barium' 7. 0
Beryllium
Cadmium
Chromium (VI
G hromium (). -
Coball ...

opper
r d B ':‘-_:
Mercury
Molybdenum
[Nigkel .. "G5
Selenium
Silver
Thallium
Vanadium
Fine -
Asbestos
Fluoride

z Zlof;
o o

zfolz z z 2|&
© ol®lo oo oS

TTLC results are reported as mg,/kg of wet weight. Asbestos results are reported as fibers/g.
Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

/zm

Arthur G. Burton
Laboratory Director 9050266.WO00 <7>



o

oodward-Clyde Consultants
$1500 12th St., Suite 100
:-:Oakland, CA 94607-4041

SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

Sample Descript: Water, MW-5

ampled:
Received:

ay 2, 1989
May 3, 1989

ttention: Alan Lattaner Lab Number: 905-0091  E-l Reported: May 11, 1989,
INORGANIC PERSISTENT AND BIOACCUMULATIVE TOXIC SUBSTANCES
Soluble Threshold Limit Concentration Tota! Threshold Limit Concentration
Waste Extraction Test
STLC Detection Analysis TTLC Detection Analysis
Analyte Max, Limit Limit Result Max. Limit  Limit Result
{mg/L} (mg/L) (mg/L) (mg/kg) {mg/L) (mg/L)
Antimony N.D.
AFSENIG. & 5 Q087 0
Barium oo s ot 065
Beryllium
Cadmium
Chromium (V) .D,
Chromium {lIf}
soball””
opper .D.
REC. 06 ]
Mercu .D.
Molybdenum N.D.
Nickel N.D.
Selenium N.D.
Silver N.D.
Thatliom B39 7]
Vanadium N.D.
fgne. i T8a8. 1
Asbestos N.D.
Fluoride -

TTLC results are reported as mg/kg of wet weight. Asbestos resulis are reported as fibers/g.

Analytes reported as N.D. ware not present above the stated limit of detection,

SEQUOIA ANALYTICAL

‘l|'¥i::%<5;i:3"5732:::=\“

Arthur G. Burton
Laboratory Director

9050090.W00 <5>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive = Redwood City, CA 94063

.w (415) 364-9600 « FAX (415) 364-9233

“Woodward-Clyde Consultants ~ Client Project ID:  #8820135A-4000 Sampled:  May 3, 1989
%500 12th St., Suite 100 Sampile Descript: Water, MW-1 Received:  May 4, 1989+

akland, CA 94607-4041 Analysis Method: EPA 8240
Lab Number:

Analyzed May 10, i
May 15_,_ 1989:

905-0266  F.G

ttention: John McMillan

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Sample Results
pg/L pa/L

o
3240
=

Acelone..
eNZeNe. n. % ki iin _ ; )
BrOMOGICTIOTOMBINANE. ..ovvrrvrs oo oresesseorssorresrorrenerin 20.0
F= 1701 1110{9] £ £ 1 TORTUUR U UOU PO
Bromomethane
Fz;gu[a'nomv--ﬂ R i ’:'.=Z-'=° e A St R
Carbon dISUHIHR. .......ccoreerereereerimr s crenrasseressssessssncesraanins
Carbon tetrachIONEe. ..o vrsserrsarere e s ssne s e e
ChlOrODENZENA. ..ot rererreee s se s rar s e s rrern e sasens
Chlorodibromomethane.......cccccven e,
ChIOTOBIRANG.........eeivirisirerrrsrrer e e seeeassrr s earenssrnnreensren
2-Chloroethyl vinyl BRET ..ot
Chioroform... eetereseesseessnessasunsensotestatanananteeraanessaneean
Chioromethane ................................................................
..1-Dichloroethane ..........................................................
D -Dichloroathane........cevcecieiicieircn e asene
1,1-Dichloroethere............
Frotal 1,2-Dichloroeihend... ; :
1,2-DIChIOrOpropane. ........c.cvenmrcvssinsses s
cis 1,3-DIChlOropropene...........ienmnsssisisnn
trans 1 3—Dichloropropene

g

Wiz z 2
wRwkw

8[;

I "Hexaﬂaﬁexm
Methylene chloride...

1,1,2,2-Tetrachloroethane............
Tetrachloroethene
ﬁlo]mau‘ xin;o‘guq‘g : A8 i

1,1, 1-TEICDTOTOBINANG. .....o.ousrsresmrssraerssnserssnessersssssesncrecs
1,1.2-Trichloroethana............ccoecececrenemreessiininiminsnins
Trichloroethene ................................................................
TFrichlorofluoromethane.........cveeeerccnrere s
ViNyl 8CeLALE. .....ccrirriirin e
Vinyt chioride.
Frotal Xylenas ..

FE
dobdol

T i
Sk i

Analyles reported as N.D, were not present above the stated limit of detection. Because matrix effects and/or other factors
required additional sample dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL

Arthur G. Burton
Laboratory Director 9050266 W00 <8>



@ SEQUOIA ANALYTICAL

880 Chesapeake Drive « Redwood City, CA 94063

.w (415) 364-9600 » FAX (415) 364-9233

*Woodward-Clyde Consultants Client Project ID:  #8820135A-4000 Sampled:  May 2, 19897
%500 12th St., Suite 100 Sample Descript: Water, MW-2 Received:  May 3, 1989+
‘Oakiand, CA 94607-4041 Analysis Method: EPA 8240 Analyzed: May 9, 1989

ttention: Alan Lattaner Lab Number. 905-0090 F-G Reported: ~ May 11 19{39};}

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Sample Results
pa/L pa/L
Acetohe...........
fBenzene.... ; s arak ke I 1 Sy
Bromodfchloromethane .................................................. 20 e N.D.
1S3 00181701 ¢ 1 1.0 FRUREU OOV VU VU POV PP
BromOmMEINANG. ...ttt ire s essae s e riesgassasar o
2-Butanone
Carbon tetrachlonida.......ce e 20 s N.D.
ChlOroDENZENEA........citieeeirivscsrerrasrer i s s serssmr s e s 20 e e N.D.
Chlorodibromomethane.......c.cceoveervrieneeeneeeseressessnesan 20 s N.D
ChIOrOBINANE. ... .cee e v rerer s rrass e erser s e e sneenanees 2.0 e N.D
2-Chloroethyl vinyl ether.............ccconiiiininenene, 10.0 e N.D
L0301 15180) 161 1 1 TP PCURUUUR USROS YRR TP AR 20 e, N.D
ChIOrOMEthANG. ...e.eceeiecererereee e cieeeniacas e seaseneesnesmneens p23X o U, N.D
.,1-Dichloroethane.......................................................... 2.0 e N.D
,2-Dichloroathane........cccovvieceerceeccenicernsesriis e sernsnes 2.0 v N.D
1,1-Dichloroethene.........cccvveverer e 2.0 N.D
Total 1,2-Dichloroethene. .......c....o.cceeeimerenesenrenraersreens 2.0 e s N.D
1,2-DichlOrOproPane.......ccocvveirnicssrnsisssse s sesnnrannens 20 e N.D
Cis 1,3-DIChiOropropenst.......evirensner s 20 e N.D
trans 1,3-Dichloropropene............c i renenececnnee. 20 e, N.D
EthylDenzene...........c e 20 N.D
D HEXANONE. o e vrerresirsenrreesseasiseensrvsssterssssrnstssessransassasssnss 10,0 N.D
Methylene chloride........o v 20 N.D
4- Methyl-z-pentanone..................................................... 10,0 e N.D
Styrene.... 20 e, N.D
11,2, 2—Tetrachloroethane ............................................... 20 s N.D
TetrachlOrGEINBNE. ...t cmras e e rseoncaneiees 2.0 i N.D
T OIUBNIE. .. vieeeeceeeerrcnrer i ssresisnmtesesascabesassrraesssessanansssanssees 20 N.D
1,1,1-Trichloroethane.............ccovermeirrsnrersiasenssmnssasiassnnens 20 e N.D
1,1,2-Trichloroethane.....c..cooiveveeccmrnneresicenie e e 20 e N.D
Trlchloroethene 20 N.D
Trlchloroﬂuoromethane 2.0 it N.D
VINYI BCRIALE. ...t ieene s 20 N.D
Vinyl Chloride.........vivv e e 20 N.D
Total XYIBNeS v 20 N.D

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Arthur G. Burton
Laboratory Director 9050090.W00 <6>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 84063

.w (415) 364-9600 » FAX (415) 364-9233

oodward-Clyde Consultants Client Project ID: #8820135A-4000 Sampled:
500 12th St., Suite 100 Sample Descript: Water, MW-3 Received:
akland, CA 94607-4041 Analysis Method: EPA 8240 Analyzed:
zAttention: John McMill Lab Number: 905-0267 F.G Reported:

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Sample Results
v/l Ko/l
Acetone............
[Benzensli i i
Bromodichloromethane............cccovveereeeveneenccneneisinssanne
BrOMOTOMM L i cseeeeiriereeressssessrsssassaranrasersssrsrmarsssssesnsnssonnens
BrOMOMIEINANG. ..o cetieeeeivtrisiiesiaeressesssnsresassssaeavosisssensas
2-BULANONG. .. ..viverireninissrsiesssesesesnsirnstanssnresssenesnsssstesnsrsnss
Carbon AISUHAE. .c..oeoceeveveereeceesreeer s sassnssne s
Carbon tetrachlonide.. ... icrnirinren e recercic s
ChIOIODENZENEG....c.cveevviieieirriesrresrerrsseraseeasiaeresaesennessnssssins
ChlorodibromMOMEtRANE. .......coeeeeeereeeieeerrevs e serssessanens
ChIOTOBINANE. ....coceeeeecer e rrse s rertbssssstresssnns st rssrsnesesenisans
2-Chloroethyl vinyl ether. ... . .
(051100110, 19 1 1 1 UORRUURROT U SUVSUURRR 20 v e N.D
ChiOrOMEBIRANE. c..c.coeeieceeeeeere e creraerresererresvssrreeenassbarassssns 20 et reecr e N.D
. A-DICHIOTOBINANG. ..o ceree s rasnsssesseane L X IO N.D
,2-Dichlorogthane...........ccovereeirivrcccrrnmerresicsesanesens 2.0 s N.D
1,1-Dichloroethens...........occvveiiincenrenrmrees s ssesssssinsanes 2.0 i N.D
Total 1,2-DichiorQethent.........ccvrreveeeeiereeecreesessrensneras 2.0 e N.D
1,2-DIchIorOpropant. .....c.cciumrrses 2.0 e N.D
cis 1,3-Dichloropropens. ... 20 e N.D
trans 1,3-Dichloropropene........cawiaesias X 1 N.D
EthylDENZENE... .o ceeeir it sasbssssans 20 e, N.D
P EXATIONE. e viecairesirecvaessessrssasnnaissnaraaesesarossrasninnnnreers 10.0 e N.D
Methylene chlorlde.........ciinincinsnisis i 20 N.D
4-Methyl-2-pentanone..........cecmineenensnassnenessssssnns 1.0 N.D
SYTENE.....c st se s e sassnsarasarstasssasass 20 s N.D
1,1,2,2-Tetrachloroethane.......c..cevociiiennivsenssss 20 N.D
TetrachloroBthaNe.....c.ovveivrevererieteicneecieeersssrnsseassesinine 20 e N.D
TOIUBIIE caeeeeeeiecrscerrasreraesessesresneresessamnrassessinasarsrennassissstensen . 1 U N.D
1,1,1-Trichloroethane...........cceceereeverernr e msicisssner e 2.0 e N.D
1,1,2-Trichloraethane.......cocve i 2.0 et N.D
THCH OrOBtNBNG. ..ci et rree e e cr s srees e nse s ne s st iens 2.0 et N.D
TrichlorOflUOTOMBLNANEG. . v rrmercreere e cerennessresanenns 20 e N.D
Vinyl 8COLALE ... 20 e N.D
Vinyl ChIORIE. ...t 20 e N.D
Total XYIBNeS ... erasssacs e 20 e N.D

Analytes reported as N.D. ware not present above the stated fimit of detection.

SEQUOIA ANALYTICAL

Arthur G. Burton
Laboratory Director 9050266.W00 <9>




@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

.v (415) 364-9600 » FAX (415) 364-9233

" Client Project ID: - #8820135A-4000
Sample Descript: Water, MW-4
Analysis Method: EPA 8240

Woogward-Clyde Consultants
=500 12th St., Suite 100

;g;;Oakland. CA 94607-4041

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Sample Results
Hg/L Hg/L
FRCETON®, wivisiuis iissisisososinise 3

13"
BONZONG......ccoeeereirereeereesririarereersserseraesrsvnseesassareesarsonarsess N.D.
Bromodichloromethans............covvenvreecinnniannsissnesssees N.D.
BrOMOIOIM. v eeereietieiiesrsesiensnssssstassrassrrneteassresossanssnsranerssns N.D.
Bromomethane N.D,
2-Butanone.... B T
Carbon disulide.. 2.0,
Carbon tetrachlonide.......veeecccrcrnneeencnens rtisieesasreseesenennriesreres
ChIOIOBONZONE. ... v ceieieeecrirerereresrasrarrrseresrarrssebscesssiasans 1 o T SR
Chlorodibromomethane.......cce v cseccciriesnninnnesisensee 0 .
CIOTOBNATIE. ... v v vesreressisererecreeeissssessasesiasserarrsssrenesssssessns N o

2-Chloroethyl vinyl ether. ..., O
Il OTOROIIY. c.n v v eeeerserrerisrervassrreesrssbecsasssssssnsesnesssbessisasessn O e
ChIOTOMEINAINIE. 1. eeeeeeeeevreiissinsisrssissnesenesssassssessassanesssnssrnes O
.1 ,1-Dichioroathane.. ... O
1,2-Dichloroathane.........veevnrc e X ¢ J OO
1,1-Dichloroethene.....c et N
Total 1,2-Dichloroethene.......cvvciiiiiiir e O ——

Blz>ZZ2Z2ZZZZ22Z2ZZZZZZZZZ 28
OO DDUDDUUOODUDDODDDDDD

1,2-Dichloropropane........u e sesssssssnses O e
cls 1,3-DiChlOropropene..........cenireiniencsnconnes X 1 RSO
trans 1,3-Dichloropropens.........cceiecinicniciinnnneciineeens 0 s,
EthyIDENZENA. ... cvvrinecrsessssessisse st 0 e,
D HEXANONIB. ...otoereeereeeeereererevrassssscsessensresssensmemsensrenneess 100 s
Methylena chionide........cccrcrrn s :
4-Methyl-2-pentanon@...........cconecnrec s, O e,
SUYIBNE. ....cueerrrrrsssmsrsmssrrsaser syt sas bbb O e,
1,1,2,2-Tetrachloroethane.........coveeviieninninecernaseans O v
TEtrAChIOTORINENE. ... ceveererererrveneverveirniieaseesuniesseemeenseenee 20 e,
FEoluene s iiinla. SR erevinas b b 4, R
1,1,1-Trichioroethane.........c.ceveeunrvinennnnnens . ) eererentereerenrerrrnrentetetntnsas
1,1,2-Trichloroethane..........ccvecvcviiccnnninninecessanannes 0
TriCRIOTOBINBNE. ...cecreereevrireresrnenrerrsnesstsmna s sssesassanesnsans 1 ¢ J SO UNUSOUIOORON
Trichlorofluoramethane.........cceierrinninrssensesersenenns O e

Vinyl acetate.........
Vinyl chloride.,
[1otal Xylenes ..

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Arthur G. Burton .
Laboratory Director 9050266.WO0 <10>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 « FAX (415) 364-9233

May 21989

Woodward-Clyde Consultants Client Project 1D:  #8820135A-4000 Sampled:
500 12th St., Suite 100 Sample Descript: Water, MW-5 Received:  May 3, 1989
Oakland, CA 94607-4041 Analysis Method: EPA 8240 Analyzed: May 10, 1989
Attention: Alan Lattaner __LabNumber: ~ 905-0081 F-G . Reported: May 11, 1989..

VOLATILE ORGANICS by GC/MS (EPA 8240)

Analyte Detection Limit Sample Results
pg/L pg/L
ACEEONEB e eeeeertrviiiiiassir i te s ersmasessranssstesanesanarnes senmssas 10.0 N.D.
BN ZENE. o iieriererereareietraasirraerirenerratas anras st isssrsssaraserenis 2.0 N.D.
Bromodichloromethane.. ... 2.0 N.
BrOMOfOTIMc et iiiieiemreeressatrresssennmressessarssrsassresssessrsstenssans 2.0 N.D.
Bromomethane....... ..o esasesseionens 2.0 N.D.
2-Butanone 10.0 N.D.
[CEFEON OIS0 e e e rsr g X P T
‘Carbon tetrachlorde..........ccoeieieninnnesressressnreereessssins N.D.
ChlOrODBNZENEA ....cvvreeriraserscrreeiicrsnessssassnsssssses srnvassensssns N.D.
Chlorodibromomethane. ... ciniieiniesinimeseersseesses N.D.
ChIOTOBTNANE. ...ttt st s st sssasssanaseannesans N.D.
2-Chioroethyl vinyl ther.........cvcnvcninnneceevnenn, N.D.
(003110 £, (911 1 £ FEURUT OO UU SOOI N.D.
CHIOTOMEINANE.....ccovee e e eciecireesseeraessrsseraesagaesmeenes N.D.
.1I,1-Dichloroethane .......................................................... N.D.
,2-Dichloroethane........cveevveveeernevenirrcccersec s N.D.
1,1-Dichiorosthene.........cco.coeieiinrnnsissieessne e N.D.
Total 1,2-Dichloroethene..........ccoccovevreererreesnrveernersnsienns N.D.
1,2-DIchlOropropane......cu s N.D.
cis 1,3-Dichloropropene........c. e N.D.
trans 1,3-DiChlOrOpropene.........veecreevrreriereeneseinniens N.D.
EthylbeNZeNe........ocovirierrnrr et ten e N.D.
2-HEXANONE. ....coivevnemreracrnsverereriassessisirinsrssiasnesssssrresssonas N.D.
Methylene chlotide..........coo e N.D.
4-Methyl-2-pentanone........c.oinecnnnnncnmnnessnss e N.D.
SIVTENE. .oec it iasi s sararsstsst st aba et ss s sba s eneneses N.D.
1,1,2,2-Tetrachloroethane...........eoeeeeeienenrerersemisesens N.D.
Tetrachlorgethen N.D.
TOILIBMO. iiiuiivio 33 v
1,1,1-Trichlorogethane..........cccovcevvevevviecrrccornrenennessnsanes N.D.
1,1,2-Trichloroathana......u e eciecrcerrerannesescnensreeenes N.D.
TrichlorOetRENE...... ..ot e eren e e s N.D.
Trichloroflucromethane N.D.
Vinyl aCELALA.....ccoiimr e N.D.
Vinyl chlorlde............ N.D.
fTotal XYIONOS uiiiimimuiiisiiibsms 50

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Arthur G. Burton
Lahoratory Director 9050080.W00 <7>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

.w (415) 364-9600 + FAX (415) 364-9233

Client Project ID:  #8820135A-4000

ood\}véi'd-CIyde Consultants

et hat e

; Tampiod: iiay 5. 080"
500 12th St., Sulte 100 Sample Descript: Water, MW-1 Received:  May 4, 1989 °
akland, CA 94607-4041 Analysis Method: EPA 8270 Extracted: May 10, 1989

fAttention: John McMillan Lab Number: 905-0266 H Analyzed: May 10, 1989:

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Detection Limit Sample Results
pa/L pg/L

ACENAPINENE. ... 40 e N.D.

Acenaphthylene........iir e 40 N.D.

ANMNE. ..t st ran s e 4.0 e N.D.

F L1 (=T - RPN 4.0 N.D

Benzidine.......... 100.0 N

fBEnZOIC ACKD.crersrersr

5

.D.

0.
‘Benzo(a)anthracene... 4.0 . . N.D.
Benzo(b)luoranthene. ... msscssessssens: 40 N.D.
Benzo(k)fluoranthene...............cooviciiiicniiinnnseinrennn: 40 N.D.
Benzo(g.h.)perylene......c.c e 40 N.D.
BenzZo(@)pyrene. . ...cceveercierererr sttt 40 e N.D.
Benzyl @lcohol..........coociiiinn s 40 N.D.
Bis(2-chloroethyoxy)methane...........cciininnncnnnnn, 40 e rrereneneees N.D.
Bis(2-chloroethyl)ether ... 40 N.D.
Gis(z-chloro!sopropyi)ether ............................................ 40 N.D.
is(2-ethylhexyl)phthalate............ccoiivmmrvisnninininnnne 20,0 e N.D.
4-Bromophenyl ther............nmiins e 40 e N.D.
Butyl benzyl phthalate.........cc.coroninrcnccimninncie 4.0 N.D.
A4-Chloroanlling...........cccevererermcniiciminssis s 4.0 N.D.
2-Chloronaphthalene..........ocoricinronnnesian, 40 N.D.
4-Chloro-3-methylphenol..........cov i ieeiiniicicesnae 4.0 N.D.
2-Chlorophenol..........cceiecrccciimise e 40 N.D.
4-Chiorophenyl phenyl ether.......ciiniian, 4.0 N.D.
Chrysene.... N.D
Dibenz(a, h)anthracene .................................................... N.D
DIDENZOMUIAN. ..ot s e e N.D.
Di-N-butyl phthalate........cccoovmminininen N.D.
1,3-Dichlorobeanzene.........c..cccoceerrcrininisisesssiennnnn, N.D.
1,4-Dichlorobenzene..........oienennrernirsscisinnnnn N.D.
1,2-Dichlorobenzene...........cooreinninnassssnaenenn, N.D.
3,3-Dichiorobenziding........ccccvr e, N.D.
2,4-Dichlorophenol..... rrerr bt re st s N.D.
Diethyl phthalate......... N.D.

Za-Dimeihyiphénol. ... 480 &
Dimethyl phthalate................ N . . N.D.
4,6-Dinitro-2-methylphenol............c.cccooviiminninnnnn 20,0 N.D.
2.4-DInftrophenol.......evnccc e 20,0 N.D.

SEQUOCIA ANALYTICAL Page 102 9050266 WOO < 11>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
(415) 364-9600 » FAX (415) 364-9233

WA T DN L D R T SRR AT Sl R O T rr 4R
Woodward-Clyde Consultants Client Project ID:  #8820135A-4000

500 12th St., Suite 100 Sample Descript: Water, MW-1 Recesived:
akland, CA 94607-4041 Analysis Method: EPA 8270 Extracted:
ttention: John McMiltan Lab Number: 905-0266 Analyzed:

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)
Analyte Detection Limit Sample Results

pa/k pg/L

2,4-Dinltrotoluene. ..o 4.0 e N.D.
2,6-DINfrotoluene........oocvinvimnniniirnnsnin e 40 e N.D
Di-N-octyl PHhalate......cooiveeieiiicin s 40 N.D
FHIOTAMENENE. ... oo rerrrrrrrrreieeresrensecsnerssanntnesaesnessssssasreees 40 s N.D
FIUOTENIE. ... ieeerirreessseecseesannananseseessasessanssrensransaeatasissianssts 40 e N.D
HexXachlorobenzZen. ... A0 e N.D
HexachlorobUtadione. ......ecveeeeeeceecee e 8.0 e N.D
Hexachlorocyclopentadiene...........coennnnirniicnne. 4.0 N.D
HexXachloroethane.....ccccvverveeecerrieererrensensnesmererscsisssissns 40 i N.D
INdeno(1,2,3-CO)PYIBNe. .. ...ttt 40 e N.D
..................................... N.D

N.D

BeN

YIp

phthalene...... ; 4.0, o
2-Nitroaniline... I U N.D.
B-NRFOANITING ..o e 40 N.D.
ANHIOANIING. . ereevervemereererrrrererbsc sttt nen e B0 e N.D.
NIFODBNZENE........cooiriiiiiinies e 40 s N.D.
2-NIFOPhENOL.......oiiirnieeninrrnri st 40 N.D.
A-NHIOPNENOL. ... cvcrivrereineeerrrerasrsr st 200 e N.D.
N-Nitrosodiphenylamine...........cecnnne. 40 N.D.
N-Nitroso-di-N-propylaming..........ccevvnininnnnnnnes 40 e N.D.
Pentachlorophenol............c it 200 e N.D.
Phenathrene.... . N.D.
iPhenoh s ; ; e
PYFBNB....rvreerrreesecreireanras s saen st as s ssn e nas s st . .D.
1,2,4-Trichlorobanzene...............ccoomannnnninon, A0 et N.D.
2,4,5-Trichlorophenol..........oicvei e 4.0 N.D.
2,4,8-Trichlorophenol.........eenrisnenes e, 40 e N.D.

Analytes reported as N.D. were not present above the stated limit of detection. Because matrix effects and/or other factors
required additionat sample dilution, detection limits for this sample have been raised.

SEQUOIA ANALYTICAL

Arthur G. Burton
Laboratory Director Page 2 of 2 9050266.W00 <12>



SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 840863
(415} 364-9600 « FAX (415) 364-9233

oodward-Clyde Consultants Client Project D: #8 : y 989'5':
500 12th St., Suite 100 Sample Descript: Water, MW-3 Received: May 4 10897

Qakland, CA 94507-4041 Analysis Method: EPA 8270 Extracted: May 10, 1989%
ttention: John McMillan Lab Number: 9050267 H Analyzed: May 10, 1989;
Reported: _May 15, 1989

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Detection Limit Sample Results
M/l Hg/L
Acanaphtheng.......cniirasinsrs e s 20 e N.D.
ACENAPhLhYIBNE.....ccovvmr vt 20 N.D.
ANIING.....ocrtn e e 20 N.D.
ARTNTACONE. c.vcerrerereerernenre e st bsssss s nbaresas et nans 20 N.D.
BaNZIAING....ccoerererrrerrcrereresssie s sssasesa et ssnavnessens BO.O e, N.D.
BeNzZOoIC ACIT. .vevereereeeerrrereeiner s s ssr s e 10,0 e, N.D.
Benzo()anthfacene.........o.ovvecvceerieniarnisecesrisnsisessncennenns 20 N.D.
Benzo(b)UOIANthENE....cc e 20 N.D.
Benzo(KfIuoranthene..........ccoecimnisne s 20 N.D.
Benzo(g,h,)peryiene.........cinniesc 20 e N.D.
BenZO(B)PYrene.......ccvvverveerrrceiariicnisse e 20 N.D.
Benzyl alcohol.....ccvviiiinsr 2.0 N.D,
Bis(2-chloroethyoxy)methane...........cnnennninn 20 s N.D.
Bis(2-chloroethyl)ether..........c.ooviiiiniceninnnens 20 e N.D.
‘is(z-chlorolsopropyi)ether ............................................ % E N.D.
Bis(2-ethylhexyl)phthalate...........cccocovriirninnnicnnenns 100 e, N.D.
4-Bromophenyl ther........nne e 2.0 N.D.
Butyl benzyl phthalate...........ciicninneen 2.0 e N.D.
4-Chloroaniling..........coeveervminniicin s 2.0 N.D.
2-Chloronaphthalene...........c.ccoomrimeciiiniricsinnenciencnnnns 20 N.D.
4-Chloro-3-methylphenol............cvnvnrninonnenn, 20 N.D,
2-Chlorophenol.... 20 N.D.
4-Chlorophenyl phenyl ether ........................................... 20 et N.D.
ChTYSBINE ... eereceeerene e rsc s s s s p et ss e 20 e, N.D.
Dibenz{a,h)anthracens..........cocvcimensnssssenasisnissinens 20 N.D.
DIbeNZOfURAN.....co et s 20 N.D.
Di-N-butyl phthalate........e i 100 e N.D.
1,3-Dichlorobenzene...........cvvveencmenrnneminesnisini s 20 N.D.
1,4-DichlorobenzZene..........c.c i 20 et N.D.
1,2-Dichlorobenzene........ooc i, 20 e N.D.
3,3-Dichlorobenziding........ccicvnenseennnnisinsnnnen, 100 e N.D.
2,4-Dichlorophenol...........ccocieiiiinesee, 2.0 s N.D.
Diethyl phthalate........ccconimenicsenece 20 N.D.
2,4-DImethylphenol.........rrnrcrsnse e 2.0 e N.D.
Dimethyl phthalate...........cccoimnisensn 20 e, N.D.
4 8-Dinitro-2-methyiphenol.......nn 100 e N.D.
2,4-DINrophenol......c e 10.0 N.D.

SEQUOIA ANALYTICAL Page 10of 2 9050266.WO0 <13>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94083

.w (415) 364-9600 » FAX (415) 364-9233

“Woodward- Clyde Consultants

£500 12th St., Sulte 100 Sample Descript: Water, MW-3

* Oakland, CA 94607-4041 Analysis Method: EPA 8270
-+ Attention: John McMillan Lab Number: 905-0267

Client Project ID: #8820135A-4000

. 1989 ,
May 4 1989

Extracted: May 10, 1989°
Analyzed: May 10, 1989

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Detection Limit
pg/L

2, 4-DINIroI0IUEIIR. ... reecrerererererenaeevasbsssssresrnesnsanranes 2.0
2,6-DiNitrotOIUBNE. ..cvcriri et raesssss s sinsans 20
Di-N-octyl phthalate..........ccoiiivinnnn. 20
FIUOTANHENE...... cerenere e resicreienssrasne s s nsesmss st s rassansarasns 20
FIUDIENR. .. e eieseerreeseesmerssesssestnsanteasasaasssassesessasinnsannsns 2.0
HexachlorobenZene. ... vcveviereveresseerenssissssnssseees 2.0
Hexachlorobutadiene. .........cceooevvvevrveveenreecsnininnineinnns 20
Hexachlorocyclopentadiene...........ciecenneninnn: 20
Hexachloroethane........ccvevvecceeeeerienrrecceeecrrsreereremeeeaes 20
Indeno(1,2,3-CA)PYIENE.....cocimcmiisnisees e 2.0
ISOPROTONE. ..o 20
2-Methylnaphthalene.........ccvonmmennmincevnssss 2.0
2-Methylphenol.......ci e 2.0
4-MethylphenOl..... ..o 2.0
Qdaphthalene .................................................................... 20
ANIFOANIING. o1 r et ceeetcetee e e rar s en st 2.0
A-NRrOANIING. ..o eeeeieeresreerrrsnee s rr s seesisriasness s sarssees 2.0
A-NItFOANIHNE. ..eeevee vt verr et rscscareressies s sbrrnr e 2.0
INREODEBNZENG. .. eeiireerenrerrrre e rreess s esseer it e esbnson 2.0
2-Nitrophenol. ... 2.0
4-NItrOPhENOk....cco vt 10.0
N-Nitrosodiphenylamine............coorencccisnnni 20
N-Nitroso-di-N-propylamine.........cunsnenann. 20
PentachlorophenOl... ... 10.0
Phenathrons. ... veeesrecessenrneesnns i ressaressassnssassssnens 20
PRENON......occcreeieieriirsssesssarsrriarmasssessereasmasssmsrssssessnrassssses 2.0
Pyrene.... 20
1,2,4 Trlchlorobenzene ................................................... 20
2,4,5-Trichlorophencl..........ccvine, 20
2,4,6-Trichlorophanol........cccvenninisic. 2.0

Analytes reporied as N.D. ware not present above the stated limit of detection.

SEQUOIA ANALYTICAL

.& R

Arthur G. Burton

Laboratory Director Page 2 of 2
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.....................................

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

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

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

May 15, 1989

Sample Results

pa/L

N.D.
N.D.

2Z2ZZZZZZZZZZZZZZ2ZZZZZEZZZZ;
DDUUDDDUDUDDUDUCDDUDDDDDDDDDD
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@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94083

.w (415) 364-9600 » FAX (415) 364-9233

£ oject ID: #8820135 Sampled: :
1 500 12th St., Suite 100 Sample Descript: Water, MW-4 Received:

+#Oakland, CA 94607-4041 Analysis Method: EPA 8270 Extracted:
=Attention: John McMillan Lab Number: 905-0268 H Analyzed:
: Reported: May 15, 1989

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Detection Limit Sample Results
pg/L pg/L

h‘. R i N e L e o DL R :1:32 | ¥
v bmp s R T N T S L R et i RGN, e
COAHOCARR OGRS

S
F l-b.lvi.l—i ﬂ H.i-i H .-b.tb.“ H.d ldi lb.l-l.ﬁ.it H& '

Acenaphthylene.........nnnienicesniens 2.0
ANHING. .o.vvevvenereeracnrenieeerenmisesenessrsarmesraebssrssssisassansassasensnsas
ANNFACENEG. ... cocer e sr e rrsseetesrns s s ety st nssssenn s
Benzidine...........cccocen...
fBenzole ACH . iiv iiisming
Benzo{a)anthracene .
Benzo{b)fluorantheng............ccvininnnnirnssennen 20
Benzo(K)fluoranthene.............c..ciinmnnnenne 2.0
Benzo(g,h,)perylene........ e 20
BeNZO(A)PYIENG...c.cveivecsereaeieietescienn st 2.0
Benzyl alcohol............. 20
Bis(2- chloroethyoxy)methane ......................................... 20
Bis(2-chloroethyl}ether........coiinniinn 20
tis(zchloroisopropyl)ether............................................ 2.0
is(2-ethythexyl)phthalate...........cccooimeinriinninenenncinnns 10.0
4-Bromophenyl 6ther..........coviiiennirsseencs 2.0
Butyl benzyl phthalate...........coovevmemccccens 20
4-ChIOPQANIINE. ......covevreiererrerireirensarses s srrsess s rasens 2.0
2-Chloronaphthalene.........c.oiii e 20
4-Chloro-3-methylphenol.......c i 2.0
2-ChlorophenOl.........ccooreinniinssss s 290
4-Chlorophenyl phenyl ther........c.cvnicnicinnennn. 20

ZZZ %
OUoD

ODODUUDDUDUDDDDUDDDDUDODUDUDUDDODUDOOE

Dibenz{a,h)anthracene...........ocoeineireesesnnininnnnns 20
[97147=117.0] {111 TR OO OO SSTOPPO 20
Di-N-butyl phthalate...........cciiiesiee 10.0
1,3-Dichlorobenzens...........ccrvviieninieesinnann, 2.0
1,4-DichlorObBNZENE. ..o srnines 2.0
1,2-DichIOrObEBNZENE. ... e 2.0
3,3-Dichlorobenzidine...........coccvvrvenninnminninninnn, 10.0
2,4-Dichlorophenol...........c.ccriicissess e 2.0
Diethyl phthalate.........cicocrrecriiee e 2.0
2,4-Dimethylphenol..........cne 2.0
Dimethyl phthalate...........cci e 20
4,6-Dinitro-2-methylphenol.........cccmeee. 10.0
2,4-DINrophenol.........eienii s 10.0

ZZZZZZZZZZZZ2ZZZZ2Z2ZRZZZ2ZZ22ZZZ2ZZ

SEQUOIA ANALYTICAL Page 1 of 2 g050266.W00 <15>



SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063
. (415) 364-9600 » FAX (415) 364-9233

Woodward-Clyde Consuitants Client Project ID:  #8820135A-4000 Sampled:  May 3, 1989
500 12th St., Suite 100 Sample Descript: Water, MW-4 Recelved:  May 4, 1989"
Qakland, CA 945074041 Analysis Method: EPA 8270 Extracted: May 10, 1989
ttention: John McMillan Lab Number: 905-0268 Analyzed: May 10, 1989 ..

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Detection Limit Sample Results
Hg/L g/l
2,4-DINIrotolUBNG.......c.. e
2,6-DINfrotoluene..........cccmrcrmini e
Di-N-octyl phthalate.........cocoeviiiniiiiinonii e
Fiuoranthene.......... N.D.
I.IOI‘GNG..M. :3'.-‘-:;-.1 1‘&'? R 4 2 ',: N 1
exachlorobenzene . .D.
Hexachlorobutadiens. .........cocoveciecreneninieniisinn 20 e N.D.
Hexachlorocyclopentadiene............cceiicnncninces 20 N.D.
HexachloroBINaNE...........occcevveveiecrerne et cece s 20 e N.D.
indeno(1,2,3-cd)pyrene.........iiinninnes 20 s N.D.
isophorone.... . N.D
@nr-ﬂemvmaphthalehe. isnbyrrribnisiagics bl e @) D .. 1 AT ey
2-Methylphenol... . . N.D.
A-Methylphen eosis PR G 1)
é&htbaleﬁe s s HEEE A PN SR S i S P P LA M ALV 1120
-Nitroaniline... 0 N.D.
F-NIFOGNIING......ccoveererierirsereieerre e rcseesesenresnee s rennerenenss 20 ... rermeeersveaeerae e nsaneaees N.D.
A-NIroaniling.............ocveeee e cnsennimiinisii s ssnessesiees 20 e N.D.
NRTODENZENE. vt arr e s 20 e N.D.
2-NRrOPhENOL........coeeeccresicc ittt 20 e N.D.
A-NRFOPhENOL......c.. e 100 e N.D.
N-Nitrosodiphenylamine.............ccooi. 20 e N.D.
N-Nitroso-di-N-propylaming.........cocveveicineicninieninns 20 N.D.
Pentachlorophenol 10.0 N.D.
[Phenathrend. ... B A0 7
Phenol........evrinecnnreneens 20 N.D.
PYIENG. et cr e bcsasrive s st s ssa s ass s s e e et s 20 N.D.
1,2, 4-Trichlorobenzene.........ccccecveeererimenccnercnsnnrecrneens 2.0 N.D.
2,4 5-Trichlorophenol........c..covmimmos .. 20 N.D.
2,4,6-Trichlorophenol...........ccconininninicininiecanas 20 N.D.

Analytes reparted as N.D. were not present above the stated Jimit of detection.

SEQUOIA ANALYTICAL
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@ SEQUOIA ANALYTICAL

680 Chesapeake Drive » Redwood City, CA 94063

w (415) 364-9600 » FAX (415) 364-9233

Woodward Clyde Consuitants Client Project ID:  #8820135A-4000 Sampled: May 2, 1989 .
_..500 12th St., Suite 100 Sample Descript: Water, MW-2 Received: May 3, 1989 -
#Oakiand, CA 94607-4041 Analysis Method: EPA 8270 Extracted:  May 9, 1989,
i‘Attention; Alan Lattaner Lab Number: 905-0090 H

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Detection Limit Sample Results
pg/L pg/L
ACENaPhhENS. ...ttt 20 N.D.
Acenaphthylene...........cneeiinrsrresarsses 20 e, N.D.
ANt vsrssebrerises e srerrceeresrsrnteeesssmasessesrrnnsarserens 2.0 e N.D.
ANTNFACENE. ..o ieeeiveiemrieeserecscreresstererassessssmersrenaereraevesenrnns 20 N.D.

Benzidine............
{Eenzaio ACHD..,

Benzolg,h, i)pwm

BRZO{B)PYrene. iy : B8

eNZYl AICONOL.... .ot N.D.
Bis(2-chloroethyoxy)methane..............c.ccoemimininnnnenen. N.D.
Bis(2-chloroethyl)ether..........cccovvniciinsrninnininn. N.D.

is(2-chloroisopropyl}ether........c.ccooerienniiicnceie N.D.

is(2-ethylhexyl)phthalate.............cconiiimrnnin N.D.
4-Bromophenyl ether............ccooooini et N.D.
Butyl benzyl phthalate..........c.cocvcnnicnnininnisinn, N.D.
4-Chloroaniling..........occvereeeeriereererererremsernmmisssss s N.D.
2-Chloronaphthal@ne............ccocimecnccimninnnnn N.D.
4-Chloro-3-methylphenol...........cccveeiiernrercrreneenens N.D.
2-Chlorophenol..........co ottt

zz
oo

4-Chlorophenyl phenyi ether

o
&

B TVSeNEA L Zi
,benzm,h}aﬁ“hrat:ana. 7.9
Dibenzofuran........ccceee..... N.D.
Di-N-butyl phthalate..........cccovieivnnr N.D.
1,3-Dichlorobenzene..............cooreireiivienrcvreseirenanes N.D.
1,4-DichlorobeRZene........ccccev e ierrres s e saesesesesonns N.D,
1,2-DichlOrobBNZENE. ...ttt ervree s eenesarnesseans N.D.
3,3-Dichlorobenzitding........ccvvirivnieeineiniennarseessennsnennnes N.D.
2,4-Dichlorophanol...........cccereemrrerereernresncnismansesn N.D.
Diethyl phthalate..........ccccciiiiciciinin e N.D.
2,4-Dimethylphendl...........coverrecerniseni N.D.
Dimethyl phthalate.........coveveicrerrinnrsererrerseseresenersesnenenne N.D.
4,6-Dinitro-2-methylphenol.........ccoevniniinninnn 10 0 e N.D.
2,4-DIntrophenol........ccerens s 10,0 e, N.D.

SEQUOIA ANALYTICAL Page 10f2 9050000.WO0 <8>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

.w (415) 364-9600 + FAX (415) 364-9233

i:Woodward-Clyde Consultants Client Project ID:  #8820135A-4000 Sampled:  May 2, 1989
#500 12th St., Suite 100 Sample Descript: Water, MW-2 Received:  May 3, 1989
“Qakland, CA 94607-4041 Analysis Method: EPA 8270 Extracted: May 9, 1989
* Attention: Alan Lattaner Lab Number: 905-0090 Analyzed: May 10, 1989--
:':" H

red: May 1 1,»_‘“1 9§9 b

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Detection Limit Sample Results
pa/L pg/L
2,4-DINRrotOUBRE.......ocrvrivire et risst s nsrenesesas 2.0 e, N.D.
2,6-DINtrotolUBNe......ovor et s enaenes 2.0 e N.D.
Di-N-octyl phthalate....c.oviimmminmsn 20 e, N.D.
Fluoranthene.........cocrrmiiiccinins 20 e N.D.
FIUOTENEG.....c.c et sssan s 2.0 N.D.
Hexachlorobenzene.........cc e eieressenees 20 N.D.
HexachlorobutadiBne. .......cccccoevenirinevceniencnersesiniane 20 N.D.
Hexachlorocyclopentadiens. ... 20 N.D.
Hexachloroethane..........cccoevviirieeisiiseasisnnns 2.0 N.D.
fadena(i Z 9 cdipyrang : bpevavass AL g TR
ISOPROTONE........cc vt 2.0 N.D.
2-Methylnaphthalene..........ccocuiicninenenenie 20 N.D,
2-Methylphenol.........ccoviieniiiici e 20 N.D.
4-Methyiphenol... N.D.
Naphthalene..... ; i TR
2-NIFOBNIHNE. ... ceverureveneecrereanereserereesmraesmrscrnersersnarssressmtens N.D
B-NIroANING. ... .cvvereee e erercrr e e et N.D
4-NIroaniting.........c.coveeeereeerrenncenrecrenree s reeecsnrsnns N.D
NIt PODENZENE. v st raens N.D
2-NItrophenOl........c.covemiinimiiii e N.D
4-NHTOPRENOL ..ottt ee e . N.D
N-Nitrosodiphenylaming.........cooinininrenenes 2.0 N.D
N-Nitroso-di-N-propylaming..........c.inccneinnn 2.0 N.D
Pentachlorophenol........coc i, 10.0 N.D
Phenathreng........ceeeiiievnremcssinsnsssnsssssssssasens 20 N.D
Lod 1121 o) OO OO PR SRTS 2.0 N.D
PYIBNG. ...t 2.0 N.D
1,2,4-Trichlorobenzene.........ccoviiinnneinene. 2.0 N.D
2,4,5-Trichlorophenol..........cciiieininies 2.0 N.D
2,4,6-Trichlorophenol...........coconiieee 20 N.D

Anaiytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Arthur G. Burton
Laboratory Director Page 2of 2 9050090.WO0D <9>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive « Redwood City, CA 94063

.w (415) 364-0600 « FAX (415) 364-0233

ient Project ID:  #8820135A-4000
500 12th St., Sulte 100 Sample Descript: Water, MW-5

#Qakland, CA 84607-4041 Analysis Method: EPA 8270

; Attention: Alan Lattaner Lab Number: 905-0091

H

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Detection Limit Sample Results
pg/L po/L
Acenaphthene. ..o 20 N.D.
Acenaphthylene.. ..., 20 e N.D.
ANIINE....veaeeereee e esssrsnenn 20 o N.D.
ANMIACENEG......e et 20 N.D.
Benziding.........ccoveervrerereersnr e 50.0 e, N.D.
BenzoiC ACKL.......c...ccccirnninr e s 100 e N.D.
Benzo(a)anthraCene. ..o 20 s N.D.
Benzo(b)HUuoranthene.. ... imrmrcreeieccee e 20 N.D.
Benzo(k)luoranthene..........c.oceveccninmieinisienncens 20 N.D.
Benzo(g,h,lperyiene..........cocoorerovecrcnce e 20 e N.D.
Benzo(a)Pyrane........ccccveviiimienimi s 2.0 N.D
Benzyt AlcOhO......c.ooiiiiiee e 20 e N.D
Bis{2-chlorcethyoxy)methane..........cinnnnnn. 20 N.D
_ Bis{2-chloroethyl}ether..........ccoocovecnrnccnrncerececerennns 20 e N.D
G!s(z-chloroisopropyl)ether ............................................ 20 e N.D
is(2-ethylhexyl)phthalate. ... 10.0 e, N.D
4-Bromophenyl ether.........ccon s 20 N.D
Butyl benzyl phthalate..........ccccoreriormcrerr s 20 e N.D
4-Chloroaniling..........cveveeeeenmeenrermr e reeeneeses 2.0 e N.D
2-Chloronaphthatens...........covieovereiei e 20 e N.D
4-Chloro-3-methylphenol.........covvvincininnininianae 20 e N.D
2-ChIGrophenol......coiveieermrie e mesisnnns 2.0 e N.D
4-Chlorophenyl phenyl ether............coicvnniininninns 20 s N.D
CREYSENE......ceeceer s enres st seneene 20 e N.D
Dibenz(a,h)anthracene............ccuiiircmicrvinnnrecinsensis 20 e N.D
DIbENZOUTAN......c. e e 20 . N.D
Di-N-butyl phthatate..........ccoreniiinnecnnies 10.0 N.D
1,3-Dichlorobenzene...........cccvciimeisunioreimesicinecsses 20 e N.D
1,4-DIChlOrobanzent........ccciomnes 20 N.D
1,2-DichiorobenzZens..........cooieniniiciecsnininnnsersssenses 2.0 e, N.D
3,3-Dichlorobenziting..........ccoovmiininnins 100 N.D
2.4-Dichlorophenol...........ne. 2.0 N.D
Digthyl phthalate........cocieimnmi e 20 e, N.D
2,4-Dimethylphenol..........ccoriecreneee s 20 e N.D
Dimethyl phthalate.............cccciiimnme 20 i, N.D
4.6-Dinftro-2-methylphenol......cunne. 10,0 N.D
2,4-Dinttrophenol........covenniniiinsn: 10.0 e N.D

SEQUOIA ANALYTICAL Page 10f 2 9050090.W00 <10>



@ SEQUOIA ANALYTICAL

680 Chesapeake Drive + Redwood City, CA 84063
v (415) 364-2600 « FAX {415) 364-9233

A RPN N e BRI EHI Y st st SR RS T B e I e
_”Woodward Clyde Consultants Client Pro]ect ID #8820135A-4000 Sampled:  May 2, 1989
#500 12th St., Sulte 100 Sample Descript: Water, MW-5 Received:  May 3, 1989
#Qakland, CA 94507-4041 Analysis Method: EPA 8270 Extracted: May 9, 1989
; Attention: Alan Lattaner Lab Number: 905-0091 Analyzed: May 10, 1989:

SEMI-VOLATILE ORGANICS by GC/MS (EPA 8270)

Analyte Petection Limit Sample Results
pg/L pa/L
2,4-DINRrotolUBNE........cc et 2.0 N.D.
2,6-DINRrotolUBNE. ......coeeverrrieincrtr it v casrsnans 2.0 e N.D.
Di-N-octyl phthalate.............ccocoriniemienenenrnsneenans 20 N.D.
FIUOEANTNENE. ... e veeeeereeeieeeiescrr et seemenrees e csebe oo ssbesissane 2.0 e N.D.
[0 (=1 o1 TV UU PO 20 N.D.
HexachlorobenzZene.........ccevveecivneensisnnsnseen, \ 2.0 oo N.D.
Hexachlorobutadiene, ........cccveveeeeceniviininniie s 2.0 e N.D.
Hexachlorocyclopentadiene. ... cinennnnn. 20 e ———— N.D.
Hexachloroathang.........co.cccrivcrnvveenninini e ennes 20 e N.D.
Indeno(1,2,3-CA)PYrene..........coccciimrnmmnnsnnrnss e 20 N.D.
ISOPNOTONE.....cc vttt bensies N.D.
2-Methylnaphthalene..............ccceccraminrnininmieneninn, N.D.
2-Methylphendl....... N.D.
A-Mpthylphenal. T An
aphthalene........ N.D.
2-NItroaNNINg...cccvriceerereerecrrae e ey as canian N.D.
B-NHFOAMINE .. eeeeereserecrereeieeiiasereanessrnasbessmsatacsiasabassns N.D.
A-NHFOAMING. ...cioeierrcre et ssvss e st sse s sana s N.D.
NIFODBNZENE. ...ccv e v cecereirectiserrecrre bbb st seb s it s N.D.
2-NHIOPhENOL. ..ot N.D.
4-NItrophenol.........cccocviimiiis s . N.D.
N-Nitrosodiphenylamineg..........o e, 20 N.D.
N-Nitroso-di-N-propylamine..........cooeienrnincnnnescnnnenn, 20 e N.D.
Pentachlorophenol..........cmmi s, 100 N.D.
Phenathrene.........ccreevrrvirerrersssisssnsssiesiiens s snanaes 2.0 e N.D.
PRENOL. . veicrevereseerinsriesicreseesesnassesssserrantsisasssessassssssasnssion 2.0 e N.D.
PYTENO. ..o it nrnne e et ss s 20 e N.D.
1,2,4-Trichlarobenzene...............cccomeevmiiniiiinieerinininienns 2.0 N.D.
2,4,5-Trichlorophenol......c..ccmminn s, 20 N.D.
2,4,6-Trichlorophenol........c. i, 2.0 N.D.

Analytes reported as N.D. were not present above the stated limit of detection.

SEQUOIA ANALYTICAL

Arthur G. Burton
Laboratory Director Page 2.0f 2 G050090.WO0 <115
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No. 425

MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORATION
1145 CATALYN STREET
SCHENECTADY, NY 12303-1836 USA

(518) 377-8855 GENIUM PUBLISHING CORP. Date October 1979

SECTION 1., MATERIAL IDENTIFICATION

{ATERIAL NAME: METHYL n-BUTYL KETONE
THER DESIGNATIONS: MBK, 2-Hexanone, CH3CO(CH,) 3 CH3, nButyl Methyl Ketone
CAS #000 591 786

METHYL n-BUTYL KETONE

SECTION I1., INGREDIENTS AND HAZARDS x MAZARD DATA
ﬁ%ethyl n-Butyl Ketone ca 100 | 8-hr TWA 5 ppm(skin)*
or 20 mg/m3
[*ACGIN (1979 Intended Changes List); OSHA TLV is 100 ppm. Rat, oral
NIOSH (1978) proposed a 10ehr TWA of 1 ppm, (skin) LD50 2590 mg/ke

notation indicates a significant contribution to overall
exposure via skin absorption.

SECTION III., PHYSICAL DATA

Eoiling point at 1 atm, deg C -—-——-=== 128  Specific gravity, 20/4C =—————w 0.B11

apor pressure at 38,8 C, mm Hg -——-- 10 Volatiles, % ca 100
apor density (Airsl) 3.45 Molecular weight 100.16

Water solubility at 25 C, g/100 g Hy0 - 3.5 Melting point, deg ¢ ———reweew <57

Appearance & Odor: Clear, colorless liquid.

} SECTION IV, FIRE AND EXPLOSION DATA LOWER JUPPER

[ Tlash Point and Method | Autoignition Temp. { Flammability Limits 1In Air

95 F (oc) 991 F Volume X 1.221 8.0

Extinguishing Media: Foam, dry chemical, carbon dioxide. Use water spray Lo COOL Iite- |
exposed metal containers.

This materfal is a moderate fire and explosion hazard when exposed to heat and flames.
Heavier than air vapors can flow along surfaces to distant ignition sources & flash back.
Firefighters should use self-contained breathing equipment in fighting fires in which
this material is involved.

SECTION V., REACTIVITY DATA

This flammable material (OSHA Class IC Liquid) is stable in sealed containers under
normal room temperature conditions. It does not undergo hazardous polymerization.
Thermal-oxidative degradation.in air esn produce toxic vapors and gases, including CO.
MEX is incompatible with oxidizing agents.

Copyright © 1984 Genium Publishing



NO. 425
SECTION VI. HEALTH HAZARD INFORMATION TLv 5 ppm (skin) (See Sect. II)

- Can cause nerve camage wWhen excessive TRaTed, SUIIISUEd Y IEUCTEEd LNTOUBN CRE
skin, resulting in a progressive loss of sensitivity from the peripheral nervous sys-
tem. [It is believed that MBK is metabolized in the body to produce a neurotoxin
which causes nerve fiber (axon) damage.] The condition appears to be reversible when
detected early enough. Excessive vapor inhalation can irritate the respiratory tract
and cause impaired judgement and them narcosis by affecting the CNS at high concentra-
tion. Liquid contact 1s irritating to the eyes and drying and defatting to the skin.
Dermatiris can result from prolonged or repeated liquid contact, MBK readily pene-
trates the skin to produce systemlc effects. MBK is toxic when ingested.

FIRST AID: Get medical help when overexposed to MBK!

Eyve Contact: Flush with plenty of running water for 15 minutes. Get medical help if
rritation persists.
Skin Contact: Immediately wash affected area with soap and water. Remove contaminatpd
clothing. Get medical help for persistent irritation or if large are of skin affecfed.
Inhalation; Remove to fresh air. Restore or support breathing if required. Contact
a physician.
Ingestion: Contact a physician.

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

~Frepare plans to Randle large spiils.  NOL1ly sa eTSonnel O :
rﬁgovidg optimum expiosiongprogf ventilatio%. Eii%igate ignition gources. Exclide
all from area except trained clean—ug Eetsonnel who are using protection against
inhalation of vapors and contact with liquid.

Contain spill. Collect for disposal. Absorbent material such as vermiculite, rags, etg.
can be used. Collected liquid and absorbent material should be held in a_closed
metal container for disposal. Use precautions against starting fire in clean-up of
this flammable liquid.

DISPOSAL: L

=Tap material can be burned in an approved incinerator system. Follow Federal, Stat
and local regulations for any disposal method used. Discharges of ventilation
vironment,

SECTION VIII, SPECIAL PROTECTION INFORMATION

Provide general and local exhaust ventilation to meet TLV requirements., For emergency
and nonroutine conditions above the TLV respiratory protection is required.

A full-facepiece gas mask with organic vapor canister (or self-contained breathing
apparatus) can be used up to about 50 to 250 ppm; for higher or unknown concentra-
tions an air-supplied respirator (positive pressure) should be used.

Gloves of material resistant to MBK and additional protective clothing (apron, boots,
coveralls, etec.) as appropriate to working conditions shall be used to prevent skin
contact with liquid. Chemical safety goggles and/or face shield shall be used to keep
splashes out of the eyes, as required.

Eyewash stations, safety showers, and washing facilities shall be readily available to
workers where contact with liquid is likely.

Cloﬁging contaminated with MBK must be removed promptly and the liquid washed off the
8 .,

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in_a cool, clean well ventilated area away from sources of
heat and ignition and away from oxldizing agents. Protect containers from physical

damage. Bond and ground metallic containers for transfers of liquid to prevent staté;

sparks., No smoking in handling or use areas. Storage must be suitable for OSHA Cla
IC liquids.

Use only with adequate ventilation. Avoid breathing vapors or any contact of liquid
with the skin, especially repeated or prolonged contact. Follow good hygienlc practige.
Provide preplacement and periodic medical examinations for exposed workers with special
attention given to the central and peripheral nervous system, the respiratory system,
skin and eyes, Monitor nerve conduction velogitv, Aif neuropatbies are gsuspected.

MATA SOURCE(S) CODE: 2-4,6,7,10-12,19,26 APPROVALS=EE' ,Q'M'

JuOgmants a4 10 he sutabily ol nformaton heren f DUIChaset § DUIDOWA B7€ “eCHSArY Industrial Hygien?
OUTGHASEY § BSDONBONMTY Therelons, ANOuQh reasondabie Cark NAS Dewn "BRaN .0 ing pregaraor of n a e:y

$uch MOrmaban Carium Pubheieg CornoMalion 8x18n0s n warrdites ~akel N0 “SDIFHIIANONS 300 -——e-———

283uMet 1S ‘eSpOnkbily ds 10 hE ACCUrACY OF Suldlity of such nformation ar appcalion 10 put
SRABEr § MenOsd PUIDCASS O 'OV CONIAGUENCeS ol 13 38

MEDICAL REVIEW: 12/79

GENIUM PUBLISHING




No. 435
DIETHYL PHTHALATE

MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORATION
1145 CATALYN STREET
SCHENECTADY, NY 12303-1836 USA

(518) 377.8855 GENRMW PUBLISHING CORP. Date July 1980

SECTION 1., MATERIAL IDENTIFICATION

MATERIAL KAME: DIETHYL PHTRALATE
OTHER DESIGNRATIONS: DEP, CGHA(COZCZH_‘,)Z,CAS #000 B64 662

JMAKUFACTURER & AShlﬁgd Chem. Eastman Chem, Prod. Inc.
T N . Box 1% PC Box 431
RADE RAME Columbus, Ohio 43216 Kingsport, TN 37662
(614) B89-3333 (800) 251-0351
SECTION I1. INGREDIENTS AND HAZARDS x MAZARD DATA
iethyl Phthalate >95 B~hr TWA 5 mg/m3*

Human, Oral
LDLo: 500 mg/kg
o TTE

Huma halati
TeLot 1386%42529"
(Toxic irritant effeq

5ys
Ra¥, niterperitoneal
LD5p: 5058 mg/kg
Rat, Tnteérperitoneal

*Current (1979) OSHA and ACGIH TLV. Foia. 433 ,pToEnent

(Teratogenic effect)

SECTION 111. PHYSICAL DATA

Boiling point, 760 mm Hg, deg C =-=--——= 298 Specific gravity 20/20 € —reme—mme 1.12
Viscosity at 20 C, eps  —=meme——eemeo 9.5 Melting point, deg € =smmmemmemeaae 40
Vapor density -——=—-—seemmmmme e 7.66 Molecular weight =~ ewe—cmcccomea 222.2

Appearance & Odor: Clear, colorless, odorless ligquid.

SECTION 1V, FIRE AND EXPLOSION DATA LOWER | UPPER
rlash Point and Method Autoignition Temp, | Flammability Limits In Adr
327°F (GC) 855 F 4 by Volume at 368 F 0.7 -

cause some frothing. Use water to cool fire~exposed containers.

Extinguishing Media: Use water spray, dry chemical, CO2, or foam, Water or foam may
irefighters should use self-contained breathing equipment in enclosed areas.

SECTION V. REACTIVITY DATA

Eﬁethyl phthalate is a stable liquid under normal Btorage conditions, It does not
polymerize,
It is incompatible with strong acids and strong oxidizing agents, nitric acid, per-

manganates, etc.
Thermal-oxidative degradation can produce toxic vapors and gases, including carbon,

monoxide, carbon dioxide, and various hydrocarbons.

e oo e A e e ion s prskibtd, GENIUM PUBLISHING




Na. 435

SECTION VI« HEALTH HAZARD INFORMATION TLY 5 me/uw]

As determined by acute animal testing BEY 15 low 1n toxlcity, DUt has Che second nighes
acute toxlc effects of the dialkyl phthalates. Due to low water solubility and
relatively high lipid solubility, DEP is biloaccumulative in body tissues. As a re-
sult, chronic, exposure tends to be more ilmportant than acute exposure. Inhalatioen
causes irritation to nasal and respiratory tract. Will Sause skin irritacion. 1Is an
eye irritant causing redness and tearing.” When swallowed, burning like irritation

FIﬁg mxgggs membranes occurs. Vapor or high density acts as narcotic.

~—<Fin Céntact: Wash affected area well with soap and water. Remove contaminated doth

€ Content: Flgsh promptly and thoroughly winﬁ lota of running water, including und
y for 15 minutes.
Inhalation: Remove to fresh air.
Tngestion: If amount swallowed was large and medical help or advice unavailable, giv
conscious victim milk or water to drink and induce vomiting.
Seek medical attention for treatment, observation, and support.

ng.
r

SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Notliy sarfety personnel o major Sp . rovide ven atlon. ontaln sp

for recovery or disposal. Prevent flushigg to sewer or to watercourse. Pick up smal
spills and residues with paper or other absorbent for disposal. Those involved with

clean-up need protection against contact with 11quid and fume or mist inhalationm.
DISPOSAL: Burn waste material and scr%Y in an approved ingimerator. Combugtibility
“‘ﬁEY‘EE improved by mixing with more flammable solvents, {(ex., waste alcohol

Follow Federal, State, and Local regulations in disposing of material.
NOTE! Possible ecological effects in aquatie systems. Because of stability, DEP can

be persistent in the environment and should be considered an environmental pollutant.

ot

SECTION VIII., SPECIAL PROTECTION INFORMATION

Provide gemeral and local exhaust ventilarion to meet TLV réqulrements. When DEP 18 |
heated or misted, approved respiratory equipment may be needed on an emergency or
nonroutine basis.

such as apron or face shield should be used where needed to avold repeated or pro-
longed skin contact.
An eyewash station and washing facilities should be available where DEP is handled.

If large amounts are used, a safety shower should be available.

Workers should use rubber or neoprene gloves and safety goggles. Additional protectionﬂ

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

and strong oxidizing agents. Protect containers from physical damage. Since chronig
1ly

effects are not fu
Wash hands and face after working with this material and before eating or smoking.

Avoid prolgnged or repeated tact. Avoid breathing mist or vapors.

Contgigegs o%nghisomatagiai ma§° e hazardous when empt%ed Sue to rgtained product
residues.

Dialkyl phthalates as a class have been recommended for further study of possible
environmental and chronic toxic effects.

Use DEP with care!

Store in closed containers in a cool, dry, well-ventilated area, away Lrom aclds, Bases)

known, follow gcod hyglenic practice. Wear clean work clothingg

01'2’&,8'10,11,20’23 * v
DATA SOURCE(S) CODE: APPROVALS: hé;g E}.MJ’] Y,
OMents a3 to e o ¢ haren K DurthasiF § DUIPOSSS &4 ¥
PLIChaser 3 responslaty Thardions. aRNOUQR reSIONabie CATE Nt LEN 1aen 1 The Jrepaiaton of Industr'la1 Hygiené!

weh mmmoﬂ Ganmym Puthahing Corporation sxlench 1O wiTaniea, makel o /apiewniahont pnd
e o ey g o sueh ormaton (o e 1 ot and Safety %ﬂ) 7-3-8e
MEDICAL REVIEW: 14 July 1980

GENIUM PUBLISHING
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f cas Registry Number:

NTP PREFERRED NAME: Benzo{a)pyrene
Synonyms:
3,4-Benzpyrene

3,4-Benzopyrene
6,7-Benzopyrene
B(a)P
BAP
50-32-8
NIOSH Registry Number:
DJ3675000
Formuta; C20H12
Molecular Weight:  252.32
WLN: L D6 Bb66E6 2AB TJ

Physical Description:  Ppale yellow crystals.

Melting Point:  177°C Boiling Point: 475°C

Density: 1.35 g/mL Specific Gravity: Not available

Flammability: Not available Stability: Pure material is stable but
solutions are air and light

Fiash Point: Not available sensitive.

Reactivity: Can react with oxidizing materials.

Solubility In: Water: 0.004 - 0.012 mg/L Acetone: Siightly soluble

DMSO: Slightly soluble  Ether: Soluble

Ethanol:  Slightly soluble Benzene: Soluble

Other Physical Data:  Soluble in toluene, xylene, chioroform, tetrahydrofuran
and concentrated sulfuric acid.

DZ—-CU~=I0

D.0.T. Shipping Name: Hazardous Substance, Solid, N.0.S.
D.O.T. identification Number: NA9 188

0.0.T. Hazard Classitication: ORM-E

Other Shipping Regulations: None; no limit with passenger or carge
aircraft.
Exceptions ! Nene. Specific requirements, 173.1300 in Hazardous Materials

Regulations of the Department of Transportation {1981}).

166




NTP PREFERRED NAME: Benzo{a)pyrene 6 8

Acute Hazards: Toxic, may cause mild irritation,

Symptoms: Irritation to tissues, dermatitis, bronchitis, cough
and dyspnea.

TAr-r>»mx

GOIB>NIPI

Exposure Limits: The PEL is 0.2 mg/m3 (coal tar pitch volatiles); it
is Tisted as a suspect carcinogen by ACGIH.

Skin Contact: Flood all areas of body that have contacted the substance
with water, Don't wait to remove contaminated clothing; do it under
the water stream, Use soap to help assure removal. Isolate contami-
nated clothing when removed to prevent contact by others,

Eye Contact: Remove any contact lenses at once, Flush eyes well with
copious quantities of water or normal saline for at least 20-30 minutes.
Seek medical attention,

inhalation: Leave contaminated area immediately; breathe fresh air. Proper
respiratory protection aust be supplied to any rescuers, If coughing,
difficult breathing or any other symotoms develop, seek medical atten-
tion at once, even if symptoms develop many hours after exposure,

ingestion: If canvulsions are not present, give a glass or two of water
or milk to dilute the substance, Assure that the person's airway is
unohstructed and contact a hospital or poisen center jmmediately far
advice on whether gr not to induce vomiting,

Storage Precautions: Store in a cool, dry place or in a refrigerator. Pro-
tect solutions from air and light.

Spills and Leakage: Dampen spilled material with toluene to avoid dust,
then transfer material to a suitable container. Use absorbent paper
dampened with toluene to pick up remaining material. Wash surfaces
well with soap and water, Seal all wastes in vapor-tight plastic
bags for eventual disposal.

Suggested Gloves: Not available

reZ20=—--A=go0»
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Uses: Organic synthesis

Additional Reference Sources:
Dangerous Properties of Industrial Materials, N. I. Sax, 5th Ed., p. 445
T {1979), van Nostrand Reinhold.
Handbook of Lab. Safety, N. V. Steere, 2nd Ed., p. 729 {1971), CRC Press.
Merck Index, M. Windholz et al, 9th Ed., p. 144 (1976}, Merck.
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NTP PREFERRED NAME: Benzyl alcohol
Synonyms:

alpha~Hydroxytoluene
Benzenemethanol
(Hydroxymethyl)benzene
Phenylcarbinol

CAS Registry Number:
100-51-6 CH,0H

NIOSH Registry Number:
DN3150000

Formula: C.’HSO

Moiecular Weight:  108.14

WLN: @R

Physical Description: Colorless liquid

Melting Point: -15,2°C Bailing Point: 204.7°C at 760 mm Hg
Density: 1.04 - 1.05 g/mL Specitic Gravity: 1.040 -~ 1.050 at
25°/25°C
Fiammability: Combustible Stability: Stable under normal
. laboratory storage

Flash Point: 100.5°C (213*F) conditions.
Reactivity: Can react with oxidizing materials and acids.
Solubility In: Water: 1 g/25 mL Acetone: Scluble

DMSO:  Not available Ether: Soluble

Ethanol: Soluble Benzene: Soluble

Other Physical Data: Vapor density 1s 3.72; Vapor pressure is 0.15 mm Hg at
25°C and 1 mm Hg at 58°C. Soluble in chioroform, Autoignition
temperature fs 436°C.

0.0.T. Shipping Name: Hazardous Substance, Liquid, N.Q.S.
D.0.T. Identification Number: NA9188
0.0.T. Hazard Classification; ORM-E

Other Shipping Regulations: None; no 1imit with passenger or cargo
aircraft.

Exceptions: None, Specific Requirements, 173.1300 in Hazardous Materials
Regulations of the Department of Transportation (1981).
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NTP PREFERRED NAME: Benzy! alcohol

Acute Hazards: Irritant. Absorbed through skin,

Symptoms: Vomiting, diarrhea, central nervous system depression,
vertigo, headache, welght loss, skin {rritatfon, sur-
face anesthes{a, eye frritation

I~ra»mx

Exposure Limits: Not regulated

Skin Contact: Flood all areas of body that have contacted the substance
with water, Don't wait to remove contaminated clothing; do it under
the water stream, Use soap to help assure removal. Isolate contami-
nated clothing when removed to prevent contact by others,

Eye Contact: Remove any contact lenses at onca. Flush eyes well with
copious guantities of water or nommal saline for at least 20-30 minutes.
Seek medical attention,

Inhalation: Leave contaminated area immediately: breathe fresh air. Proper
respiratory protection must be supplied to any rescuers, If coughing,
difficult breathing or any other symatoms develop, seek medical atten-
tion at once, even if symptoms develop many hours after exposure,

Ingestion: [f convulsions are nat present, give a glass or two of water
or milk to diltute the substance, Assure that the person's airway is
unobstructed and contact a hespital or poisen center 1mmediately for
advice on whether or not to Induce vomifing,

Storage Precautions: Store 1n a cool, dry place or in a refrigerator,
Keep tightly capped. Protect from oxidizing mate-
rials and acids.

Spills and Leakage: Use absorbent paper to pick up spilled material. Fol-

low by washing surfaces well with soap and water. Seal all wastes
Tn vapor-tight plastic bags for eventual disposal,

Suggested Gloves: Not avaflable

r>ZO0~--=DO>

Z0=—=->»ZTDO0OMZ—

Uses: Perfumes and flavors, bacteriostatic, solvent.

Additional Reference Sources:
s No I. Sax, 5th Ed., p.409
(1979}, Van Nostrand Reinhold,
r G. Hawley, 9th Ed., p.121 (1977), Van
Nostrand Reinhold.
Merck Index, M. Windholz et al, 9th Ed., p.148 (1976), Merck.
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NTP PREFERRED NAME: Carbon disulfide
Synonyms:
Carbon bisulfide

Carbon sulfide

H
D
E CAS Registry Number:
N
T 75-15-0
, -} NIOSH Registry Number: S=C=$5
Y FF6650000

Formula: 032

Molecular Weight: 76,14

WLN:  scs

Physical Description:  Colorless 1iquid

-3 Melling Point:  _130.8%c Boiiing Point: 46.3°C
': . Density: 1.26 g/mL Specific Gravity: 1.26 at 20°/4°C
S ) Flammability: Flammable Stability: Decomposes on standing for
) long periods.
2 Fiash Point: -30°C (~22°F)
L [ Reactivity:  Reacts vigorously with ox1dizing agents and active metals.
R
o.
'E’ Solubility In; Water: <1 mg/mL Acetone; Very soluble
? DMSO:  >10 mg/mL Ether: Very soluble
| Ethanol:  >1p mg/mL. Benzene: Soluble
E
S

Other Physical Data: Sotuble in carbon tetrachloride. Odor 1ike decaying
cabbage. Vapor density is 2.6. Expilosive Limits: 1.3%
Lower, 50% Upper. Ignition temperature is 100°C.

D.0.T. Shipping Name: Carbon bfsulfide or carbon disulfide (RQ-5000/2270}
D.O.T. identification Number:  ynN1131

0.0.7. Hazard Classification: Flammabie Tiquid

Other Shipping Regulations:  Fiammable 11quid 1abel required., Forbidden
on afrcraft. Forbidden on any vessel carrying
expiosives, :
Exceptions:  None. Specific Requirements, 173.121 1in Hazardous Materfatis
Regulations of the Department of Transportation (1981).
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NTP PREFERRED NAME: Carbon disul fide 1

Acute Hazards:  Toxic, irritant, acute fire and explosion risk.

Symptoms: Irritation of eyes, nose, and mucous membranes; contact
mdy cause blistering with second or third degree burns; skin absorption
may cause peripheral nerve degeneration especially of the hands; bronchi-
tis, and emphysema. Early acute poisoning resembles alcohol intoxication.

Exposure Limits: The ACGIK listed TWA is 10 ppm {skin).

Skin Contact: Flood all areas of body that have contacted the substance
with water. Don't wait to remove contaminated clothing; do it under
the water stream. Use soap to help assure removal. Isolate contami-
nated clothing when removed to prevent contact by others.

Eve Contact: Remove any contact lenses at once. Flush eyes well with
copious quantities of water or nommal saline for at least 20-30 minutes.
Seek medical attention,

Inhajation: lLeave contaminated area immediately; breathe fresh air. Proper
respiratory protection must be supplied to any rescuers. 1f coughing,
difficult breathing or any other symptoms develop, seek medical atten-
tion at once, even if symptoms develop many hours after expasure,

Ingestion: If convulsions are not present, give a glass or two of water
or milk to dilute the suybstance, Assure that the person's airway is
unobstructed and contact a hospital or poison center immediately for
advice on whether or not to induce vomiting,

Storage Precautions: Store 1n a freszer under an {nert atmosphere or in
an explosion-proof refrigerator., Protect from oxidizing
agents and metals. Keep container very tightly capped.

Spills and Leakage: Use absorbent paper to pick up spilled material.
Follow by washing surfaces well first with alcchol, then with soap and
water. Seal all wastes {n vapor-tight plastic bags for eventual dis-
posal.

Suggested Gloves:  Permeation tests indicate that Yiton or PVA gloves
may provide protection from exposure to this compound.

Uses: Chemfcal intermediate, catalyst and solvent. Used in manuface
ture of rayon, paints, enamels, and varnishes.

Additional Reference Sources:
» N. I. Sax, 5th Ed-n
p. 469 (1979), Van Nostrand Reinhold.

Chem, Hazards of Workplace, W. Proctor et al, p. 148 (1978), Lippincott.

Handbook of Lab, Safety, N, Y. Steere, 2nd Ed., p. 738 (1971), CRC Press.
Hazardous Chemicals Data Book, G. Weiss, p. 232 (1980), Noyes.
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NTP PREFERRED NAME: o-Cresol
Synonyms:
2~Msthylphenol

2-Hydroxytoluene
o-Cresylic acid
CAS Registry Number:
95-48-7
NIOSH Registry Number: OH
G06300000 CH,
Formula: c7H80
Molecular Weight: 108.14
WLN: (R 81
Physical Description:  Colorless crystals
Melting Point:  30,9*C Boiling Point: 191-192*C
Density: 1.05 g/mb Specitic Gravily: 1.048 at 20°/40°C
Flammability:  Combustible Stability:  Sensitive to 1ight and air,
Flash Point: 81°C (178°F)
Reactivity: Reacts with oxidizers. Pofsonous gases may be produCed during
combustion.
Solubifity In: Water: Soluble Acetone: Soluble
DMSO:  Not available Ether: Soluble
Ethanol:  sgluble Benzene:  Soluble

Other Physical Data:  Phenel-11ke odor; soluble 1n most organic solvents.
Boiiing point is 120°C at 76 mm Hg and 70°C at 6 mm Hg.

D.0.T. Shipping Name:  Cresol (RA-1000/454)
D.0.T. identification Number: yN2076

D.0.T. Hazard Classification: Corrosive Material

Other Shipping Regulations: Corrosive label required; 1 qt. iimit on pas-
senger aircraft; 10 gallon 1imit on cargo afr-
craft, :

Exceptions: 173,244, Specific Requirements, 173.245 1in Hazardous Materfais

Regulations of the Department of Transportation (1981).
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NTP PREFERRED NAME:  o-Creso] 1 9 4

Acute Hazards: Toxic; corrosive; may be absorbed through skin.

Symptoms: Skin contact produces intensive burning. Signs of
systemic poisoning are headache, dizziness, dimmed
vision, rapid breathing; weakness and less of cop-
sciousness,

Exposure Limits: TLV=TWA fs 5 ppm with a "skin" notation to denote
possible cutanecus absorption.

WOTPNIPI

Skin Contact: Flood altl areas of body that have contacted the substance
with water. Don't wait to remove contaminated ¢lothing; do it under
the water stream, tse soap to help assure removal. lsolate contami-
nated clothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses at once. Flush eyes well with
copious yuantities of water or normal saline for at least 20-30 minutes.
Seek medical attention.

Inhalation: Leave contaninated area immediately; breathe fresh air. Proper
respiratory protection must be supplied to any rescuers. 1f coughing,
difficult breathing or any other symptoms develop, seek medical atten-
tion at once, even if symptoms develop many hours after exposure.

Ingestion: [f convulsions are not present, give a glass or two of water
or milk to dilute the substance, Assure that the person's airway is
unobstructed and contact a hospital or poison center immediately for
advice on whether nr not to 1nduce vomiting.

Storage Precaudons: Store in a cool, dry place or in a refrigerator.
Protect from oxidizers, 1ight and air for long
term storage.

Spills and Leakage: Dampen spilled material with water to avoid dust,
then transfer material to a suitable container. Use absorbent
paper dampened with water to pick up remaining material. Wash
surfaces well with soap and water. Seal all wastes in vapor-
tight plastic bags for eventual disposal,

Suggested Gloves: Not avallable

rrZ20—---00>»
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Uses:  Disinfectant; phenolic resinsi ore flotation: textile scouring
agent; manufacture of tricresyl phesphate, salicylaldehyde,
coumarin and insecticides; explosives; surfactant and as synthe-
tic food flavoring.

Additional Reference Sources:

Handbook of Lab, Safety. N. V. Steere, 2nd Ed.» p. 285 (1971}, CRC Press.
, J. Buckingham, 5th Ed., p.3985 (1982), K

Chapman and Hall.
1 . G. C. Clayton and F. E.
Clayton, 3rd Revised Ed., p.2597 (1981), John Wiley and Sons.
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NTP PREFERRED NAME:
Synonyms.

4-Mothyl phenol
4~-Hydroxytoluene
p-Cresylic acid

CAS Registry Number:;
106-44-5

NIOSH Registry Number:
G06475000
Formuia: C‘;‘HBO
Molecular Weight: 108.14

WLN: (R D1

p-Cresol

HO

CH,

OM==-2mMmMuOdT

Physical Description:
Melting Point:  36°C
Density:

Flammability:
Flash Point: 86°C
Reactivity:
combustion,

Solubitity In: Water:
DMSO:
Ethanol:

Other Physical Data:

1.04 g/mL at 20°C
Combustible
{187*

Reacts with oxidizers.

Colorless crystals

Boiling Point:

Stability:
F)

Peoisaonous

Specific Gravity:

202.5°C
1.035 at 20°/40°C

Sensitive to air and 1ight.

gases may bhe produced during

25 mg/mL at 50°C  Acetone: Soluble
Not available Ether: Soluble
Soluble Benzene:  Soluble

Phenol-1ike odor; scluble in carbon tetrachloride

and organic solvents; solubility in water at 100°C

is 50 mg/mL.

Bo1ling point 1s 90°C at 11 mm Hq.

D.0.T. Shipping Name:
D.0.T. Wdentification Number:
0.0.T7. Hazard Classification:

Other Shipping Regulations:

Exceptions: 173,244,

Cresel (RO-1000/454)

UNZ076

Corrosive Material

Corrosive label required;

1 quart 1imit on

passenger aircraft; 10 gatlon 1imit on cargo

atrcraft.

Specific Requirements, 173,245 1n Hazardous Materfals

Regulaticns of the Department of Transportation (1981).
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NTP PREFERAED NAME:  p~Cresol 1 g 5

Acute Hazards:  Toxic, corrosive, may be absorbed through skin,

Symptoms: Skin contact produces intensive burning. Signs of
systemic poisoning are dizziness, headache, dimmed
visfon, rapid breathing, weakness and loss ¢f con-
sclousness.

I-r->»mx

Exposure Limits: TLV-TWA 1s 5 ppm with a "skin® notation to indicate
possible cutaneous absorption.

Skin Contact: Flood all areas of body that have contacted the substance
with water. Don't wait to remove contaminated clothing; do it under
the water stream. Use soap to help assure removal. lsolate contami-
nated clothing when remgved to prevent contact by others.

Eye Contact: Remove any contact lenses at once. Flush eyes well with

copious quantities of water or normal saline for at least 20-30 minutes.
Seek medical attention,

inhalation: lLeave contaminated area tmmediately; breathe fresh air, Mroper
respiratory protection must be supplied to any rescuers, 1f coughing,
difficult breathing or any other symptoms develop, seek medrcal atten-
tion at once, even if symptoms develop many hours after exposure.
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Ingestion: [f convulsions are not present, give a glass or two of water
ar milk to dilute the substance. Assure that the person's airway is
unobstructed and contact a hospital or poison center 1mmediately for
advice on whether or not to induce vomiting,

Storage Precautions: Store in a cool, dry place or in a refrigerator.
Protect from 1ight and air for long term storage.

Spills and Leakage: Dampen spilied materfal with alcohol to avold dust,
then transfer material to a suitable container. Use absorbent
paper dampened with alcohol to pick up remaining materfal. Wash
surfaces well with soap and water, Seal all wastes in vapor-tight
piastic bags for eventual disposal,

Suggested Gloves: Not available

Uses: Disinfectant; phenolic resins; ore flotation; textile scouring
agent; organic intermediate; manufacture of tricresyl phosphate,
salicylaldehyde, coumarin and fnsecticfdes; explosives: surfactant:
and as a synthetic food flavoring.

Additional Reference Sources:

» N. I. Sax, 5th Ed.,
p. 521 dsm.), Van Nostrand Reinhold.

Condensad Chemical Dictionary, G. Hawley, 9th Ed., p. 285 (1977), Van
Nestrand Reinhold.

20—« ODONZ~—

. J. Buckingham, 5th Ed., p.3986 (1982},
Chapman and Hall.
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NTP PREFERRED NAME: cis-1,2-Dichleroethylene
Synonyms:

1,2-Dichloroethylene

cis-Acetylene dichloride
1
o)
'3l CAS Registry Number:
N
T 156-59-2
i CI\ /C|
T NIOSH Registry Number: c=C
Y Kv94 20000 H” \H
F—‘orn‘mia:CzHZCﬂ2
Molecular Weight: 96.94
WLN: GLUlG -C
Physical Description: Colorless 1iquid
Melting Point: -80°C {cis) Boiling Point: 60°C (cis)
Density: 1.27 - 1.29 g/mL . Specific Gravity: 1.291 at 15%/74°C (¢)
Flammability: Fliammable Stability: Sens{tive to moisture, air,

heat and light.
Flash Point:  2°C (36°F)

Reactivity: Reacts with strong alkalies and oxidizers; can react with

Other Physical Data: Pleasant odor; vapor pressure is 400 mm Hg at 30.8°C;
vapor density is 3.34. Explosive Limits: 9.7% Lower, 12.8%
Upper; autoignition temperature is 460°C.

: ; copper to form explosive chioroacetylene.

0

. : Solubility ln:  Water:  Insoluble Acetone: Soluble
? DMSO: Not available Ether: Soluble
é Ethanol: Soluble Benzene: 5Soluble
'S

D.O.T. Shipping Name; Dichloroethylene
D.0O.T. ldentification Number: UNL150
0.0.T. Hazard Classilication:  Flammabie 1iquid

Other Shipping Regulations:  Flammable 1iquid label required. Passenger
aircraft 1imit s 1 gt.; cargo aircraft 1imit 1s 10 gal.

Exceptions: 173.118. Specific Requirements, 173.119 in Hazardous Materials
Regulations of the Department of Transportation (1981).
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NTP PREFERRED NAME: ¢is-1,2-Dich]oroethylene 2 5 6

Acute Hazards: Tox{c, irritant; toxic decomposition products.

Symptoms: Local frritation of eyes, mucous membranes and
upper respiratory tract; nausea, vomiting, weakness,
tremors and cramps, dermatitis, CNS depression and
narcotic effect at high concentrations.

Exposure Limits: The TLV-TWA is 200 ppm fn air. A STEL of 250 ppm has
been proposed,

Skin Contact; Flood all areas of body that have contacted the substance
with water, fNon't wait to remove contaminated clething; do it under
the water stream, Use soap to help assure removal. Isolate contami-
nated clothing when removed to prevent contact by others,

Eye Contact: Remove any contact lenses at once, Flush eyes well with
copious yuantities of water or normal saline for at least 20-30 minutes.
Seek medical attention,

Inhalation: Leave contaminated area immediately; breathe fresh air. Proper
respiratory protection must be supplied to any rescuers, If coughing,
difficult breathing or any other symptoms develop, seek medical atten-
tion at once, even if symptoms develop many hours after exposure.
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Ingestion: If convulsions are not present, give a glass or two of water
or milk to diiute the substance. Assure that the person's airway is
ungbstructed and contact a hospital or poison center immediately for
advice on whether or not to 1nduce vomiting,

Storage Precautions: Store in an explosfon proof refrigerator under an
inert atmosphere. Keep tightly closed and protect from moisture,

Keep away from copper caps, washers, containers, etc. 3
Spitls and Leakage: Use absorbent paper to pick up spilled material, D
Follow by washing surfaces well first with alcohol, then with soap |
and water. Seal all wastes in vapor-tight plastic bags for T
aventual disposal. |
O
N
Suggested Gloves: Not available Ay
Ln
{ises: Solvent for waxes, resins, and rubber; refrigerant; used in the F
manufacture of pharmaceuticals and artificial pearls; and used in 0
the extraction of oils and fats from meats and fish, R
M
Additional Reference Sources: A
Condensed Chemjcal Dictionary, G. Hawley, 9th Ed.., p. 335 (1977), Van T
Nestrand Relnhold. i
Dictionary of Organic Compounds, J. Buckingham, 5th Ed., p. 1733 0
N

(1982}, Chapman and Hall,
Hazardous Chemicals Data Book, G. Weiss, p. 324 (1980), Noyes.
ﬂan_d.bg_o_ks_oi_mvsj_c_ang.ﬂgnmuﬁ.&h&micalﬁ M, Sittfg, p. 234 (1981),
Noves,
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NTP PREFERRED NAME: trans-1,2-Dichloroethylene
Synonyms:
trans-Acetylene dichloride

CAS Registry Number:
156-60~5
H\ Cl
NiOSH Registry Number: c=¢C
s/ N
KV5400000 Cl H
Formula: C,H,C1,
Molecular Weight: 96.94
WLN: Glulg -7
Physical Descriplion: Colorless 1iquid
Melting Point: -49,4°C Boiling Point: 48°C
Density: 1.25 g/mb Specific Gravity: 1.249 at 25°/4°C
Flammability: Flammable Stability: Sensitive to mofsture, air
and light.

Flash Point: 2°C (36°F)

Reactivity: Reacts with strong alkalis and oxidizers; can react with
’ copper to form explosive chlorocacetylene.

Solubility In: Water:  Nearly insoluble Acetone: Soluble
DMSO: Not available Ether: Sotuble
Ethano!l: Soluble Benzene: Soluble

Other Physical Data: vapor pressure is 400 mm Hg at 40°C; vapor density is
about 3.34. Boiling point is 47°C at 745 mm Hg. Explosive
Limits: 9.7% Lower, 12.8% Upper.

+

D.O.T. Shipping Name: Dichlorcethylene
D.0.T. Identification Number:  UNL150
0.0.T. Hazard Classification;  Flammable 1iquid

Other Shipping Regulations: Flammable 1iquid label required. Passenger
aircraft 1imit 15 1 qt.; cargo aircraft 1imit {s 10 gal.

Exceptions: 173.118. Specific Requirements, 173,119 {n Hazardous Materials
Regulations of the Department of Transportation {1981).
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NTP PREFERRED NAME: trans-1,2-Dichloroathylene 2 5 7

Acute Hazards: Toxic, irritant; toxic decomposition products.

Symptoms: Mausea, vomiting, weakness, tremor and cramps,
dermatitis, {rritation of eyes, mucous membranes and
upper respiratory tract, CNS depression and narcotic
effect at high concentrations.

T-Ar->»mXx
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Exposure Limits: The TLV-TWA is 200 ppm in air. A STEL of 250 ppm has
been proposed.

Skin Contact: Flood all areas of body that have contacted the substance
with water. Don't wait to remove contaminated clothing; do it under
the water stream., Use soap to help assure removal. [solate contami-
nated clothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses at once, Flush eyes well with
copious quantities of water or nomal saline for at least 20-30 minutes.
Seek medical attention.

Inhalation: Leave contaminated area immediately; breathe fresh air, Proper
respiratory protection must be supplied to any rescuers. 1f coughing,
difficult breathing or any other symptoms develop, seek medical atten-
tion at once, even if symptoms develop many hours after exposure.
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ingestion: If convulsions are not present, give a glass or two of water
or milk to dilute the substance, Assure that the person's airway is
unobstructed and contact a hospital or poison center immediately for
advice on whether or not to induce vomiting.

Storage Precautions: Store in an explosion proof refrigerator under an
inert atmosphere. Keep tightly closed and protect from moisture.
Keep away from copper caps, washers, containers, etc.

Spilis and Leakage: Use absorbent paper to pick up spilled material.
Follow by washing surfaces well first with alcohol, then with soap
and water. Seal all wastes fin vapor-tight plastic bags for
eventual disposal.

Suggested Gloves: Not available

rFPZO=--—0O0D
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Uses: Solvent for waxes, resins, acetylcellulose, and rubber; a
a refrigerant; used in the manufacture or pharmaceuticals
and as an intermedfate in chemical synthesis.

Additional Reference Sources:
y N I. Sax, 5th Ed..
p. 561 (1979), Van Nostrand Reinhold.
! » G. C., Clayton and F, E,
Clayton, 3rd Revised Ed., p. 3550 (1981}, John Wiley and Sons,
» J. Buckingham, 5th Ed., p. 1733

{1982), Chapman and Hall,
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NTP PREFERRED NAME: 2,4-Dimethylphenol
Synonyms:
2:4-Xylenol

1-Hydroxy=-2,4~-dimethy1-
banzene
4-Hy droxy-m=-xylene

CAS Registry Number:

105-67-9 OH
NIOSH Registry Number: H;
ZE5600000
Formu[a:CBHmO CH,
Molecular Weight: 122.18
WLN: QR Bl El
Physical Description: Colorless crystals
Melting Point: 27-28°C Boiling Point: 210*C
Density: 1.03 g/ml Specitic Gravity: 1.0298 at 15°/4°C
Flammability: Combustible Stabhility: Stable under normal
laboratory storage
Flash Point: >112°C {(>»235°F) conditions.
Reactivity: Not avaflable
Solubility In: Water:  5i1ghtly soluble Acetlone: Not available
DMSQO: Not available Ether: Soluble
Ethanoi: Soluble Benzene: Soluble

Other Physical Data: Soluble in chlorofom and sodium hydroxide solution.

D.0.T. Shipping Name: Hazardous Substance, Solid, N.0.S.
D.O.T. Identification Number:  NA9188
0.0.7. Hazard Classification:  ORM-E

Other Shipping Regulations: None; no 11mit with passenger or cargo
aircraft.

Exceptions: None. Specific Requirements, 173.1300 in Hazardous Materials
Regulations of the Department of Transportation (1981).
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NTP PREFERRED NAME: 2,4-Dimethy 1pheno] 3 3 8

Acute Hazards: Toxic, corrosive

Symptoms: Unknown

Exposure Limits: No standards have been set, but this compound 1s
considered a potential carcincgen.

Skin Contact: Flood a1l areas of body that have contacted the substance
with water. Don't wait to remove contaminated clothing; do it under
the water stream, Use scap 1o help assure removal. Isolate contami-
nated ¢lothing when removed to prevent contact by others,

Eye Contact: Remove any contact lenses at once. Flush eyes well with
copious quantities of water or normal saline for at least 20-30 minutes.
Seek medical attention.

inhalation: Leave contaminated area immediately; breathe fresh air. Proper
respiratory protection must be supplied to any rescuers, If coughing,
difficult breathing or any other symptoms develop, seek medical atten-
vion at once, even {f symptoms develop many hours after exposure.

Ingestion: 1f convulsions are not present, give a glass or two of water
or milk to dilute the substance. Assure that the person's airway is
unobstructed and contact a hespital or poison center immediately for
advice on whether or not to induce vomiting.

Storage Precautions: Store in a cool, dry place or fn a refrigerator.

Spiis and Leakage: Dampen spilled materfal withn alcohol to avoid dust,
then transfer material to a suitabls container. Use absorbent
paper dampened with alcohol to pick up remaining material. Wash
surfaces well with soap and water. Seal a1l wastes in vapor-tight
plastic bags for eventual dispesal.

Suggested Gloves: Not avatlable

repr20—--1—-00>»
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Uses: Disinfectant, solvents, pharmaceuticals, insecticides and
fungicides, plasticizers, rubber chemicals, additives to lubricants
and gasolines, wetting agents, dyestuffs.

Additional Reference Sources:
, R, Weast et al, 63rd Ed.» p. C-434
{1982), CRC Press.
Merck Index, M. Windholz st al, 9th Ed., p. 1301 (1976),- Merck.
i » J. Buckingham, 5th Ed., p. 2201
{1982), Chapman and Hall.

707




| 276

NTP PREFERRED NAME: Naphthalene

Synonyms:
Albocarbon
Naphthaline
Naphthene

CAS Registry Number:
91-20-3

NIOSH Registry Number

- ZMO -

Q0525000
Formuta: ClOHB
Molecular Weight: 128,17
WLN: L686J

Physical Description: Colorless, crystalline solid.

P Melting Point:  80-81°C Boiling Point: 218°C
'; Density: 1.145 g/mL at 20°C Specific Gravity; 0.9625 at 100°/4°C
S Flammability: Combustible Stabitity:  Volatilizes appreciably at
! room temperatures; sublimes at tem-
2 Flash Point: 79°C (174°F) peratures above the melting point,
L ] Reactivity:  May react violently with water (above 110*C); incompatible

R with strong ox{dizers.

O

E Solubility in: Water: Insoluble Acetone: Soluble

¥ DMSO: Not available Ether: Soluble

I Ethanol: 1 g/13 mi Benzene: 1 g/3.5 mL

3

S

Other Physical Data: Bofling point 1s 87.5°C at 10 mm Hg; Refractive Index
{s 1.5898 at B5°C. Odor of moth balls; autoignition temperature is
§67°C; vapor pressure is 1 mm Hg at 52.6°C; vapor density is 4.42.

D.0.T. Shipping Name: Naphthalene (RQ 5000/2270)
D.0.T. ldentification Number: UN1334
0.0.T. Hazard Classification: ORM=-A

Other Shipping Regulations: None., Passsenger aircraft 1imit is 25 lbs.;
cargo aircraft 1imit is 300 1bs,

Exceptions: 173,505, Specific Requirements, 173.655 in Hazardous Materials
Regulations of the Department of Transportation (1981).
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NTP PREFERRED NAME: Naphthalene 5 76

Acute Hazards: Moderately toxic, local frritant, toxic vapors may be
produced in a fire,

Symptoms: Irritating to eyes and skin, dermatitis, headache,
nausea, vamiting., dfaphoresis, hematuria, hemolytic
anemfa, fever, hapatic necrosis, convulsions, coma,
diarrhea, profuse perspiration,

I=r>m>xI

Exposure Limits: Current OSHA standards are: TLV=TWA of 10 ppm, STEL of
15 ppm. ACGIH concurs in this recommendation.

Skin Contact: Flood all areas of body that have contacted the substance
with water, Don‘t wait to remove contaminated clothing; do it under
the water stream. Use soap to help assure removal, [solate contami-
nated clothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses at once. Flush eyes well with
copious yuantities of water or normal saline for at least 20-30 minutes.
Seek medical attention,

-HD~"

inhalation: Leave contaminated area immediately; breathe fresh air. Proper
respiratory protection must be supplied to any rescuers. [f coughing,
difffcult breathing ar any other symptoms develop, seek medical atten-
tion at once, even if symptoms develop many hours after exposure,

A
!
D

Ingestion: If convulsions are not present, give a glass or two of water
or milk to dilyte the substance. Assure that the person’s airway is
unobstrucied and contact a hospital or poison center immediately for
advice on whether or not to induce vomiting,

Storage Precautions:  Store in a refrigerator and keep away from
mofsture and oxidizers.

Spills and Leakage: Dampen spilled material with alcohol to avofd dust,
then transfer material to a suitable container. Use absorbent
paper dampened with alcohol to pick up remaining material. Wash
surfaces well with soap and water., Seal all wastes in vapor-tight
plastic bags for eventual disposal.

Suggested Gloves:  Not available

rrPZO0—«-=00>,

Uses: Raw mater{ial and intermediate in the chemical plastics and dye
Industries; moth repellent, air freshener; manufacture of insecticides,
lacquers, varnishes, and fungicides; antiseptic, anthelmintic,
lubricant.

Additional Reference Sources:

Merck Index, M. Windholz et al, 9th E£d., p. 828 (1976), Marck.
Hazardouys Chemicals Data Book, G. Wetss, p. 636 (1980), Noyes.
Handbook of Chemistry and Physics, R. Weast et al, 63rd Ed., p. C-380

(1982), CRC Press,
» G, Hawley, 9th Ed., p. 713 (1977}, Van

Z20~4>»230MNZ -

Nostrand Reinhold.
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NTP PREFERRED NAME; Phenol
Synonyms:

Hydroxybenzene
Phenyl alcohol
Carbolic acid
CAS Registry Number:
108-95-2 OH
NIOSH Registry Number:
513325000
Formula: CgHgO
Motecular Weight: 94.11

WLN: Qar

Physical Description: Translucent, colorless crystals.

Melting Point:  41-43°C Boiling Point: 182*°C

Density: 1.058 g/mL ' Specific Gravity: 1.0576 at 20°/4°C

Flammability: Combustible Stability: Crystals redden on
exposure to air and light;

Flash Point: 79°C (175°F) hastened by alkalinity,

Reactwvity: May react with calcium hypochlorite and other oxidizing
materials.
Solubility In: Water:  50-100 mg/mL at 19°C Acetone:  >100 mg/mL at 19°C
DMSO: 2100 mg/ml at 19°C  Ether: Yery socluble
Ethanol: >100 mg/mlL at 19°C Benzene: Very soluble
Other Physical Data: Soluble in carbon tetrachloride, chloroform and carbon di-

sulfide; vapor pressure is 1 mm Hg at 40.1°C; vapor density is 3.24; pKa is
9.89; Refractive Index is 1.54 at 45°C; autofgnition temperature is 715°C.

D.O.T. Shipping Name: Phenol (RQ-1000/454)
D.O.T. Identification Number: UN1671
D.0.T. Hazard Classification: Poison B

Other Shipping Regulations: Poison label required. Passenger aircraft
limit s 50 lbs.; cargo aircraft 1imit ¥s 250 1bs,

Exceptions: 173.364. Specific Requirements, 173.369 in Hazardous Materials
Regutations of the Department of Transportation (1981).
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NTP PREFERRED NAME: Phenol 6 6 0

Acute Hazards: Toxic, irritant and may be absorbed by the skin. 2
A

L

Symptoms: Nausea, vomiting, circulatory collapse; tachypnea, T
paralysis, convulsions, coma, greerish or smoky colored H'

urine, necrosis of mouth and gastrointestinal tract,
jaundice.

Exposure Limits:  OSHA Standard for air TWA is 5 ppm {skin) (SCP-L).
The STEL is 10 ppm {skin}.

Skin Contacl: Flood all areas of body that have contacted the substance
with water. Don't walt to remuve contaminated clothing; do it under
the water stream, Wse soap to help assure removal, lsolate contami-
nated clothing when removed to prevent contact hy others,

Eye Contact: Remove any contact lenses at once. Flush eyes well with
copious quantities of water or normat saline for at least 20-30 minutes.

Soek medical attention.

Inhatation: Leave contaminated area immediately; breathe fresh air, Praper
resplratory protectson must be supplied to any rescuers. 1f couyhing,
difficult breathing or any other symptoms develap, seek medical atten-
tion at once, even if symptoms develop many nours after exposure,

ingestion: [f convulsians are not present, give a glass or two of water
or milk to dilute the substance. Assure that the person's airway is
unobstructed and contact 2 hospital or poison center immediately for
advice on whether or not to induce vomiting,

Storage Precautions: Store in a refrigerator or in a cool, dry place and
protect from prolonged exposure to Tight. Keep away
from oxidizing materials.

Spills and Leakage: Dampen spilled material with alcohol to avoid dust,
then transfer material to a suitable container. Use absorbent
paper dampened with alcohol to pick up remaining material. Wash
surfaces well with soap and water. Seal all wastes in vapor-tight
plastic bags for eventual disposal.

FP20—-=-1—-00P
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Suggested Gloves' Permeation tests indicate that butyl rubber, Viton
or neoprene gloves may provide protection from exposure to this
compound.

Uses: Application and curing of bonding resins in plywood manu-

factura; molding resins; intermediate in synthesis of pharmaceuticals.
rubber and plastics; synthesis of preservatives for dyes, perfumes and
fungicides.
Additional Reference Sources:
Merck Index, M. Windholz et al, 9th Ed.s p. 940 (1976), Merck.
P ' , G. C. Clayton and F. E.
Clayton, 3rd Revised Ed., p. 2567 (1981), John Wiley and Sons,
, G, Weiss, p. 742 (1980), Noyes.
s N, 1. Saxs S5th £d.,

p. 897 (1979), Van Nostrand Reinhold.
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NTP PREFERRED NAME: Toluene
Synonyms:

Methylbenzene
Pheny Imethane
Toluol

CAS Registry Number:
108-88-3 CH;

NIOSH Registry Number:
X55250000

Formula: C7Hg

Molecular Weight: 92.15

WLN: IR

Physical Description: Clear, colorless 1iguid.

Melting Point: -93°C Boiling Point: 110.6°C

Density: 0.87 g/mi Specific Gravity: 0.866 at 20°/4°C

Flammability: flammable Stability: Stable under normal
laboratory storage

Flash Point: 4°C (40°F) conditions.

Reactivity: Reacts with strong oxidiers.

Solubility In: Water: <1 mg/m. at 18°C Acetone: 2100 mg/mlL at 18°C

DMSO: 2100 mg/mL at 18°C  Ether: Miscible

Ethanol; 2100 mg/mL at 18°C Benzene: Soluble

Other Physical Data: Soluble in carbon disulfide; vapor density is 3.1;
vapor pressure s 55 mm Hg at 25°C; auvtoignition temperature is 536°C
{997°F); Refractive Index is 1.4967 at 20°C; miscible with chleroform,

D.O.T. Shipping Name: Toluene {toluol} (RQ-1000/454)
D.-O.T. Identitication Number: UN1294
0.0.T. Hazard Classification:  Flammable 1iquid

Other Shipping Regulations: Flammable liquid label required. Passenger
afrcraft 1imit is 1 qt.; cargo aircraft limit is 10 gal,

Exceptions: 173.118. Specific Requirements, 173.119 in Hazardous Materials
Regulations of the Department of Transportation (198l).
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NTP PREFERRED NAME: Toluene 7 8 9

Acule Hazards: Toxic, irritant; narcotic in high concentrations; can be
absorbed through the skin.

Symptoms: Dizziness, headaches, unconsciousness, defatted skin,
irritation, dermatitis, macro¢cytic anemia, vomiting, griping,
diarrhea, depressed respiration. If aspirated causes coughing,
gagging, distress, pulmonary edema.

Exposure Limits: The ACGIH listed TWA is 100 ppm; the STEL is 150 ppm.

Skin Contact: Flood all areas of body that have contacted the substance
with water. Don't wait to remove contaminated clothing; do it under
the water stream, lise soap to help assure removal, [solate contami-
nated ¢lothing when removed to prevent contact by others.

Eye Conlacl: Remove any contact tenses at once. Flush eyes well with
copious quantities of water or normal saline for at least 20-30 minutes,
Seek medical attention,

inhalation: teave contaminated area wmnediately; breathe fresh air. Proper
respiratory protection must be supplied to any rescuers, If coughing,
difficult breathing ar any other symptoms develop, seek medical atten-
tion at once, even 1f symptoms develop many hours after exposure,
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Ingestion: [f convulsions are not present, give a glass or two of water
or milk to ditute the substance. Assure that the person's airway is
unobstructed and contact a hospital or poison center immediately for
advice on whether or not to 1nduce vomiting,

Storage Precautions:  Store in an explosion-proof refrigerator or 2 flame
proof storage cabinet and away from oxidizers.

Spills and Leakage: Use absorbent paper to pick up spilled material.
Follow by washing surfaces well first with alcohol, then with soap
and water. Seal all wastes in vapor-tight plastic bags for
eventual disposal.

Suggested Gloves: ‘kiterature indicates that PVA gloves may provide
protection from exposure to this compound.

re20—=--00>
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Uses: Manufacture of ben%oic actd:, benzaldehyde, explosives, dyes.
and other organics; solvent, avfation gasoline, scintiliatfon counter,
diluent and thinner in nitrocellulose lacquers.

Additional Reference Sources:
» M. Windholz et al, 9th Ed.. p. 1225 (1976), Merck.
s G. Hawley, 9th Ed.. p. 1030 (1977), Van
Nostrand Reinhald.
Hazardous Chemicals Data Book. G. Weiss, p. 870 (1980}, Noyes.
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PREFERRED NAME: Benz(a)anthracene
Synonyms:
1, 2-Benzanthracene

2,3-Benzophenanthrene
2,3-Benzphenanthrene
Tetraphene

CAS Registry Number:
56-55=3

NIOSH Registry Number:
Cve275000

Formuia: CIBH12
Molecular Weight: 228,28

WLN: { D6 B666J

Physical Description: Coloriess leaflets or plates

Melting Point:  162°C Boiling Point:  435°C (subl imes)
Density: HNot available Specific Gravity: Not avaifable
Flammability: Not available Stability: Stable under normal

jaboratory storage conditions,
Flagh Point: Not avaifable

Reactivity: Not available

Solubility In: Water: <! mg/mL & 20°C Acetone: 10-50 mg/mL 8 20°C
DMSO: 10-50 mg/mL € 20°C Ether: Soluble
Ethanol: <1 mg/m. & 20°C Benzene: Yery sofuble

Other Physical Data: Soluble in foluene.

D.0O.Y. Shipping Name: Poisonous solid, n.o.s.
D.O.T. identification Number:  UN2811
D.O.T. Hazard Classification: Poison B

Qther Shipping Regulations:  Poison label required. Passenger aircraft
limit is 50 Ibs.; cargo aircraft limit is 200 (bs.

Exceptions: 173,364, Specific requirements, 173.365 in Code of Federal
Regulations, Title 49 (1984),
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PREFERRED NAME: Benz(a)anthracene 95 6

Acute Hazard: Highly toxic; emits acrid smoke and irritating tumes when
when heated fo decomposition,

Symptoms & Signs:  Unknown

Exposure Limits: Not regulated

Skin Contact: Flood ail areas of body that have contacted the substance
with water. Donft wait to remove contaminated clothing; do it under

the water stream. Use soap to help assure removal. Isolate contami-
nated clothing when removed fo prevent contact by others.

Eye Contact: Remove any contact lenses at once. Immediatoly fiush
eyes well with copious quantities of water or normai saiine for at least
20-30 minutes. Seek medical attention.

Inhalation: Leave contaminated area immediately; breathe fresh air.
Proper respiratory protection must be suppl ied to any rescuers. |f
coughing, difficult breathing or any other symptoms develop, seek medical
attention at once, even if symptoms develop many hours after exposure.

Ingestion: Contact a physician, hospital or poison center at once.

tf the victim is unconscious or convuising, DO NOT [NDUCE VOMITING or give
anything by mouth. Assure that his airway is open and |ay him on his side
with his head lower than his body and transport immediately to a medical
facility. If conscious and not convulsing, give a glass of water 1o dilute
the substance. Vomiting should not be induced without a physiciants advice.

Storage Precautions: Store in a refrigerator or in a coot, dry place.

Spills and Leakage: Remove all sources of ignition and dampen spilled
maferial with toluene to avaid airborne dust, then transfer material 1o
a suijtable container. Ventitate the spill area and use absorbent paper
dampened with toluene to pick up remaining material. Wash surfaces wel
with soap and water. Seal all wastes in vapor~tight piastic bags for
eventual disposal.

Suggested Gloves: Not available

Uses: No commercial uses are known but it is tound naturatly in oils,
waxes, smoke, food and drugs.

Additional Reference Sources:

Handbook of Chemistry and Physics, R. Weast et al, CRC Press.

Dangerous Properties of Industrial Materiats, N. I. Sax, 6th Ed., pp.
3155-356 (1984}, Van Nostrand Reinhold. .

|ARC Monographs on the Evaluation of Carcinogenic Risk ot Chemicals
to Man, Yol. 3, pp. 45~68 (1973), |ARC,

Merck Index, M. Windholz et al, 10th Ed., p. 1055 (1983), Merck.
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. PREFERRED NAME: pganzene

Synonyms:

Benzol
Cyclohexatriene
Phenyl| hydride

CAS Registry Number:
T1-43-2

NIOSH Registry Number:
CY1400000

Forimula: CeHg

Molecular Weight: 78,12

WLN: R

Physical Description:  Colorless to fight yellow liquid

Melting Point:  5,5°C Boiling Point:  B0,1°C
Density: 0.905 g/mL € 21°C Specific Gravity: 0.88 @ 20/4°C
Flammability: Highly flammable Stability: Stable under normal

laboratory sforage conditions,
Flash Point:  -11°C

Reactivity: Reacts vigorously with sfrong oxidizers, chlorine and
bromine with iron,

rrO—N<ID

Solubility In: Water: 1-5 mg/mlL @ 18°C Acetone: >=100 mg/m. 8 22°C
DMSO: >=100 mg/mL & 22°C Ether: Miscible

Ethanol: >=100 mg/ml. @ 22°C  Benzene: Miscible
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Other Physical Data: LEL is 1.4%; UEL is 8.0%; refractive index is 1,501 &
20°C; miscible in most organic solvents, acetic acid, chloroform, carbon
tetrachlioride; vapor pressure is 74.6 mm Hg @ 20°C; vapor density is 2.77.

D.O.T. Shipping Name:  Benzene (RQ-1000/454}
D.0.T. identification Number: UNT114
D.0.T. Hazard Classification: Flammable {iquid

Other Shipping Regulations: Flammable {iquid labef required. Passenger
aircraft limit is 1 gt.; cargo aircraft limit is 10 gal.

Exceptions: 173.118. Specific requirements, 173.119 in Code of Federal
Reguiations, Title 49 (1984).
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PREFERRED NAME: Benzene 9 5 8

Acute Hazard: Highly toxic by inhalation and skin contact.

Symptoms & Signs: Headache; giddiness; euphoria; dizziness; restless-
ness; confusion; unsteady gait; ftremors; coma; gejzuraes; skin irritation
and redness, blisters; bleeding mucous membranes, burning sensation of the
mouth and stomach, nauses, vomiting, salivation, toss of appetite, sub=
sternal pain, cough, hoarseness, hemorrhagic pneumonitis, leckemia.

T=-{r>mI
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Exposure Limits: OSHA- the TWA is 10 ppm, the ceiling limit is 25 ppm, the
peak is 50 ppm for 10 min (per 8 hr}; ACGIH- the TLV-TWA is 10 ppm, the TLV-
STEL is 25 ppm (with notice of intent to delete); ACGIH suspect carcinogen.

Skin Contact: Flood all areas of body that have contacted the substance
with water. Don't wait to remove contaminated clothing; do it under
the water stream, Use soap fo help assure removal. |solate contami~
nated ciothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses at once. Immediately fiush
ayes well with copious quantities of water or normal saline for at least
20~30 minutes. Seek medical attention.

Inhalation: Leave contaminated area immadiately; breathe fresh air.
Proper respiratory protection must be supplied to any rescuers. If
coughing, difficult breathing or any other symptoms develop, seek medical
attention at once, even if symptoms develop many hours after exposure.

F
|
R
S
T
A
{
D

Ingestion: Contact a physician, hospital or poison center at once.

1§ the victim is unconscious or convulsing, DO NOT INDUCE VOMITING or give
anything by mouth. Assure that his airway is open and lay him on his side
with his head lower than his body and transport immediately fo a medical
facitity. |If consclous and not convulsing, give a glass of water to dilute
the substance. VYomiting shou!d not be induced without a physician's advice.

Storage Precautions: Stere in an explosion-proof refrigerator and keep
away from oxidizing materials and sources of ignition.

Spills and Leakage: Remove all sources of ignition, ventilate the spill
area, and use absorbent paper to pick up spiiled material. Follow by
washing surfaces weli, first with 60-70% efhanol, then with soap and
with 60-70% ethanol, than with scap and water. Seal all wastes in
vapor-tight plastic bags for eventual disposal.

Suggested Gloves: Viton gloves have baen +ested and found to be resistant
to permeation by benzene.

rpZo==-~00»p
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Uses: Solvent; manufacture of medicines, dyes, artificial leather,
{inoleum, oil cloth, airpiane dops, varnishes, lacquers and many
other organics.

Additional Reference Sources:

Handbook of Chemistry end Physics, R. Weast et &l, CRC Press,

Dangerous Properties of Industrial Materials, N. |. Sax, &th Ed., pp. 360-
562 (1984), Van Nostrand Reinhold.

IARC Monographs on the Eveluation of Carcinogenic Risk of Chemicals
+o Man, Vo!. 7, pp. 203~230 (1974), IARC,

Merck Index, M, Windho!z et al, 10th Ed., p. 151 {1983}, Merck.
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. PREFERRED NAME: Benzoic acid

Synonyms:

Benzene carboxylic acid
Benzene formic acid
Carboxybenzene
Diacyclic acid

CAS Registry Number:
65-85-0 |

NIOSH Registry Number:
DGOB75000

Formula: CTHSOZ
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Molecular Weight: 122,12
WLN: QYR

Physical Description:  White crystalline solid

Melting Point:  122.4°C Boiling Point:  249°C

Density: 1.321 g/mL @ 19°C Specific Gravity: 1,266 8 15/4°C

Flammability: Combustible Stability: Stable under normal
laboratory storage conditions,

Flash Point: 121-131°C (250°F)

Reactivity: Reacts exothermically with bases and c¢an generate hydrogen
gas when a water solution reacts with metals.

rPO—-n<Io

Solubility in: Water: <1 mg/m. @ 20°C Acetone: >=100 mg/m. @ 20°C
DMSO0O: »>=100 mg/mL & 20°C Ether: Yery soluble

Ethanob: >=100 mg/mL & 20°C Benzene: Soluble
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Other Physical Data: Refractive index is 1.504 @ 32°C; soluble in chloroform,
carbon tetrachioride, turpentine; pKa @ 25°C is 4.2; pH of a saturated solu-
tion € 25°C is 2.8; vapor pressure is 1 mm Hg @ 96°C; vapor density is 4.21.

—

D.0.T. Shipping Name: Benzoic acid (RQ-5000/2270)
D.0OT. Identification Number:  NAS094
D.0.7. Hazard Classification: ORM-E

QOther Shipping Regulations:  None; no !imit with passenger or cargo
aircraft.

Exceptions: None. Specific requirements, 173.510 in Code of Federal
Regulations, Title 49 (1984).
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PREFERRED NAME: Benzoic acid

Acute Hazard: Toxic by skin absorption; mild irritent to skin, eyes,
and mucous membranas; emits acrid smoke and irritating fumes when heated
to decomposition.

Symptoms & Signs:  Irritation of skin, eyes, end respiratory system;
gastric pain, nausea, vomiting; and allergic reactions.
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Exposure Limits: Not regulated

Skin Contact: Flood all areas of body that have contacted the substance
with water. Don't wait to remove contaminated clothing; do it under

+he water stream. Use soap to help assure removal. Isolate contami-
nated clothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses at once. Immediately flush
eyes wal | with copious quantities of water or normal safine for at least
20-30 minutes. Seek medical attention.

Inhalation: Leave contaminated area immediately; breathe fresh air.
Proper respiratory protection must be supplied to any rescuers. |If
coughing, difficutt breathing or any other symptoms develop, seek medical
attention at once, even if symptoms develop many hours after exposure.

Ingestion: Contact a physician, hospital or poison cenfer at once,
If +he victim is unconscious or cenvutsing, DO NOT INDUCE VOMITING or give
anything by mouth. Assure that his airway is open and lay him on his side
with his head tower than his body and transport immediately fo a medical
facility. |If conscious and not convulsing, give a glass of water to dilute
the substance. Yomiting should not be induced without a physiciants advice.

Storage Precautions: Store in a refrigerator or in a ¢ool, dry place.

Spills and Leakage: Remove all sources of ignition and dampen spilled
material with 60-70% ethanci to avoid airborne dust, then transfer
materjat to a suitable container, Ventilate the spill area and use
absorbent paper dampened with 60-70% ethanol to pick up remaining
material. Wash surfaces wail with socap and water. GSeal all wastes in
vapor-tight plastic bags for eventual disposal.

Suggested Gloves: Not avai lable

rF>20~-—"=00>

Uses: Preserving foods, fats, fruit Juices;-alkaloidal solutions, etfc.;

menufacture of benzoates, and benzoy! compounds, dyes; as a mordant in

calico printing; for curing tobacco; as & standard in analytical chemistry;

an antifungal agent; also used in plasticizers, per fumes, and dentifrices.

Additional Reference Sources:

Handbook of Chemistry and Physics, R. Weast et al, CRC Press.

Merck Index, M, Windhotz et al, 10th Ed., p. 155 (1983}, Merck.

Condensed Chemical Dictionary, G, Hawley, 10th ed., p. 118 (1981), Yan
Nostrand Reinhold.

Dictionary of Organic Compounds, J. Buckingham, Sth Ed., p. 560 (1982),
Chapman and Hall.
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PREFERRED NAME: Dibenz(a,h}anthracene

Synonyms:
1,2,5,6~Dibenzanthracene

Dibenzo(e,h)anthracene

i

D

E CAS Registry Number:
¥ 53-70~3

I NIQSH Registry Number:
T HN2625000

Y

Formula; CZZHM
Molecular Weight: 278,36

WLN: | G6 D6 B666J

Physical Description:  Pale yellow solid

Melting Point: 266°C (sublimes) Boiling Point:  524°C
:; Density: 1,282 g/mL @ 20°C Specific Gravity: Not available
; Flammability: Not available Stability: M?y be sensitive to
(l: Flash Point: Not available Hieht:
f Reactivity: Not available

Solubility In: Water: <1 mg/mL @ 19°C Acetone: 1-10 mg/mL € 19°C
DMSO: 1-10 mg/mL € 19°C Ether: Slightly soluble

Ethanol: <! mg/m. @ 19°C Benzene: Soluble
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Other Physical Data: Solyble in acetic acid, toluene, petroleum ether and
oils; solution in concentrated sulfuric acid is red.

D.O.T. Shipping Name: Poisonous solid, n.o.s.
S.O.T. \dentification Number:  UN2B11
D.O.T. Hazard Classification: Poison B

Other Shipping Regulations:  Poison label required. Passenger ajrcraft
limit is 50 Ibs.; cargo aircraft limit is 200 Ibs.

Exceptions: 173.364, Specific requirements, 173,365 in Code of Federal
Regulations, Title 49 (1984).
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PREFERRED NAME: Dibenz{a,h)anthracene 1 07 7

Acute Hazard: Toxic; emits acrid smoke and irritating fumes when heated
4o decomposition.

Symptoms & Signs:  Unknown

I-rprmx
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gxposure Limits: Not regulated. For similar compounds (coal tar pitch
volatiles-the Benzene soluble ractijon}: OSHA- the TWA is 0.2 mg/m”;
ACGIH- the TLV-TWA is 0.2 mg/m”; an ACGIH human carcinogen.

Skin Contact: Flood all areas of body that have contactad the substance
with water., Don't wait to remove contaminated clothing; do it under
the water stream. Use soap fo hefp assure removal . lsolate contami-
nated clothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses at once. [mmediately flush
eyes well with copious guantities of water or normal sal ine for at least
20~30 minutes. Seek medical attention.

Inhalation: Leave contaminated area immediately; breathe fresh air.
Proper respiratory protection must be supplied to any rescuers. If
coughing, difficult breathing or any other symptoms develop, seek med ica!
attention at once, even if symptoms develop many hours affer exposure.

ingestion: Contact a physician, hospital or poisan center at once.

1f the victim is unconscious or convulsing, 0O NOT (NDUCE VOMITING or give
anything by mouth. Assure that his airway is open and lay him on his side
with his head fower than his body and transport immediately to a medical
facility. (f conscious and not convulsing, give a glass of water fo ditute
the substance. Yomiting shouid not be induced without a physician's advice.

Storage Precautions: Store in a refrigerater or in a cool, dry place,
and protect from exposure 1o I ight.

Spills and Leakage: Remove all sources of ignition and dampen spilled
material with toluene to aveid airborne dust, then transfer material to
a suitable container. Ventilate the spill area and use absorbent paper
dampened with toluene to pick up remaining material. Wash surfaces well
with soap and water. Seal all wastes in vapor-tight piastic bags for
eventual disposal.

Suggested Gloves: Hot svaileble

r20=--<-00p

Uses: HNot available

Additional Reference Sources:

Handbook of Chemistry and Physics, R. Weast et al, CRC Press,

Aldrich Catalog Handbook of Fine Chemicals, Aldrich Chemical Co.

Dictionary of Organic Compounds, J. Buckinghem, 5th Ed., p. 1591 (1982},
Chapman and Hall.

Merck |ndex, M. Windholz et al, 10th Ed., pp. 435~436 (1983), Merck.
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PREFERRED NAME: ;s-1 +2-Dichloroethyiene
Synonyms:
cis=1,2-Dichloroethane

cis-Acetylene dichloride
cis=Dichloroethylene
i1,2~cis=Dichloroathyiene

CAS Registry Number:

156-~59-2 H -\ . s H
NIOSH Registry Number: o /C =C ~ o1
KY9420000

Formula: cszm 2
Molecular Weight: 95,94

WLN: Giy16 -C

Physical Description: Colortess fiquid

Melting Point: -ggec Boiling Point:  gp°¢
Density: Not available Specific Gravity:  1,2837 @ 20/4°C
Flammability: £Jammable Stability: Sensitive to air, light,

moisture and elevated temporatures.,
Flash Point:  g9C (43°F)

Reactivity: Reacts vigorousiy with oxidizing materials; reascts viciently
with N Oz, KCOH, Na and NaOH. |t may release explosive chioroacetylene on
confac? with copper or copper al loys.
Solubility in: Water:  1-5 mg/mL @ 16°C Acetone: >=100 mg/m. 8 17°C
DMSO:  >=100 mg/mL € 17°C Ether: Solubie
Ethanol: >=100 mg/m. @ 17°C Benzene: Soluble
Other Physical Data: LEL is 9.7%; UEL is 12.8%; refractive index is 1,4462

@ 20°C; soluble in chioroform; autcignition temperature is 460°C; beiling
point @ 745 mm Hg is 59.6°C; chloroform-| ike odor,

D.O.T. Shipping Name:  Dichl oroethylene
D.O.T. ldentification Number:  UN1150
D.O.T. Hazard Classification: Flammabie Iiquid

Other Shipping Regulations: Flammable 1iquid 1abel required. Passenger
gircraft timit is 1 qt.; cargo aircraft limit is 10 gel.

Exceptions: 173.118. Specific requirements, 173,119 in Code of Federal
Regulations, Title 49 (1984),
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PREFERRED NAME: cis,1,2-Dichlorcethyiene 1 093

Acute Hazard: Moderately toxic by ingestion, inhaiation and skin contact;
irritating and narcotic in high concentrations.

Symptoms & Signs:  Irritation of eyes {conjunctivitis), mucous membranes,

and upper respiratory tract; dermatitis; nausea, vomiting; cramps, and di-

gestive disturbances; woakness, dlzziness, tremors; at high concentrations,
narcosis and central nervous system depression, loss of consciousness; pos=
sible liver and kidney damage.

T~<rpmX
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Exposure Limits: Mot regulated. For a similar compound (1,2-Dichloro~
ethylene): O0SHA- the TWA is 100 ppm; ACGiH~- the TLV-THA is 200 ppm,

Skin Contact: Flood all areas of body that have confacted the substance
with weter. Don't wait to remove contaminated clothing; do it under
the water stream., Use soap to help assure removal, Isolate contami-
nated clothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses at once. Immediately flush
eyes well with copious quantities of water or normal sajine for at least
20-30 minuvtes. Seek medical attention,

Inhalation: Leave contaminated srea immediately; breathe fresh air.
Proper respiratory protection must be supplied to any rescuers. If
coughing, difficult breathing or any other symptoms develop, seek medical
attention at once, even if symptoms develop many hours atter exposure.

O=» =BI~T

Ingestion: Contact a physician, hospital or poison center at once.

1 the victim is unconscious or convulsing, DO NOT INDUCE VOMITING or give
anyfhing by mouth. Assure that his airway is open and fay him on his side
with his head lower than his body and transport immediately to a medicel
facitity. |f conscious and not convulsing, give a glass of water fo dilute
the substance. VYomiting should not be induced without a physician's advice.

Storage Precautions: Store in an explosion-proof refrigerator or freezer
and protect from air and light. Keep away from sources of ignition.

Spills and Leakage: Remove all sources of ignition, ventitate the spill
area, and use absorbent peper to pick up spiiled material. Follow by
washing surfaces well, first with 60=-70% ethanol, then with soap and
with 60-70% ethano!, then with soap and water. Seal all wastes in
vapor-tight plastic bags for eventual disposal.

Suggested Gloves: Viton gloves have been tested and found to be resistant
fo permeation by cis-1,2~dichioroethylene.

FrrpZ20=--=00p

Uses: In medicine; solvents for waxes, resins, rubber, fats, phanol,

camphor, etc.; refrigerant; manufacture of pharmaceuticals and artifi-

cial pearls; fermentation retardant; extraction of oils and fats; dye

extraction; perfumes; lacquers; thermoplastics; organi¢ synthesis.

Additional Reference Sources:

Handboock of Chemistry and Physics, R, Weast et al, CRC Press.

Dangerous Properties of Industriat Materials, N. |. Sax, 6th £d., p. 946
{1984), Van Nostrand Reinhoid.

Aldrich Catalog Handbook of Fine Chemicals, Aldrich Chemical Co.

Morck Index, M. Windholz et al, 10th Ed., pp. 13=14 {1983), Merck.
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PREFERRED NAME: Ethylbenzene
Synonyms:
Phenylethane

Ethylbenzol

CAS Registry Number:
100-41-4

NIOSH Registry Number: C,H;
DAQ700000

Formula: CGHIO
Molecutar Weight: 106.17

WLN: 2R

Physical Description: Clear coloriess liquid
Melting Point: -95°C Boiling Point:  136,2°C
Density: 0.866 g/cm3 € 21°C Specific Gravity: 0.8670 € 20/4°C

Flamrability: Filammable Stability: Stable under normal

laboratory storage conditions.
Flash Point:  15°C (59°F)

Reactivity: Reacts vigorousty with strong oxidizing materials.

Solubility in: Water: <1 mg/ml € 23°C Acetone: >=100 mg/m. @ 23°C
DMSQ: >=100 mg/mL @ 23°C Ether: Solubie
Ethanol: 1-10 mg/mL @ 23°C Benzene: Soluble

Other Physical Data: LEL is 1.2%; UEL is 6.8%; autcignition temperature is

432°C (B810°F); vapor pressure is 7 mm Hg @ 20°C; vapor density is 3,66; vis-
cosity is 0.64 cp € 25°C; refractive index is 1.4959 @ 20°C; aromatic odor.

D.OT. Shipping Name:  Ethyl penzene (RQ-1000/454)
D.O.T. ldentification Number:  UN1175
b.O.T. Hazard Classification: Flammable !iquid

Other Shipping Regulations: Flammable liquid tabel reguired. Passenger
aircraft limit is 1 qt.; cargo sircraft {imit is 10 gal.

Exceptions: 173.118, Specific requirements, 173.119 in Code of Federal
Regulations, Title 49 (1984),
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PREFERRED NAME: Ethylbenzene 1 190

Acute Hazard: Toxic; irritant; narcotic in high concentrations;
lachrymator,

Symptoms & Signs:  {rritation, redness and inflammation of the skin (der-
matitis); irritation of the nose, throat and eyes with lachrymation and
conjunctivitis, corneal erosion; dizziness, a sense of constriction of the
chest, and narcosis.

Exposure Limits: 0SHA- the THA is 100 ppm; ACGIH= the TLY-TWA 1s 100 ppm,
+he TLV-STEL is 125 ppm, and a notice of intent to estabiish a BEI.

Skin Contact: Flood all areas of bady that have contacted the substance
with water. Don't wait to remove contaminated clothing; do it under

the water stream. Use soap to help assure removal. lIsolate contami-
nated clothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses at once. [mmediately flush
eyes well with copious quantities of water or normal saline for at least
20-30 minutes. Seek medical sttention.

inhalation: teave contaminated area immediately; breathe fresh air.
Proper respiratory protection must be suppl jed to any rescuers. |
coughing, difficult breathing or any other symptoms devetop, seek medical
attention at once, even if symptoms develop many hours after exposure.

Ingestion: If unconscious or convulsing, DO NOT INDUCE VOMITING or give
anything by mouth. Assure that victim's airway is open and lay him on his
side with his head lower than his body and transport at once to a medical
facility. tf conscious and not convulsing, give a glass of water to dilute
the substance. |f medical advice is not readily available, DO NOT I NDUCE
VOMITING, and rush the victim to the nearest medical facility.

Storage Precautions: Store in an explosion-proot refrigerator or a
flammable solvents cabinet.

Spills and Leakage: Remove all sources of ignition, ventilate the spill
area, and use absorbent paper to pick up spilled material. Follow by
washing surfaces well, first with 60-70% acetone, then with soap and
water. Seal all wastes in vapor-tight plastic bags for eventual dis=
posal.

Suggested Gloves: Viton gloves have been tested and found fo be resistant
to permeation by ethylbenzene.

Uses: Intermediate in production of styrene; organic synthesis; solvent;
dilutant; anti-~knock agent; acetophenone manufacture; asphalt constituent;
naphtha constituent.

Additionai Reference Sources:

Handbook of Chemistry and Physics, R. Weast et al, CRC Press.

Dangerous Properties of Industrial Materials, N. t. Sax, 6th Ed., p. 1322
(1984), Van Nostrand Reinheld.

Hazardous Chemicals Data Boock, G. Wefss, p. 420 (1980), Noyes.

Merck Index, M. Windhoiz et al, 10th Ed., p. 546 (1983), Merck.

Registry of Toxic Effects of Chemical Substances, R. Lewis (1985), NIOSH.
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PREFERRED NAME: Mothy! ethy! ketone

Synonyms:
2-Butanone

Ethyl methyl ketons
Methyl acetone
MEK

CAS Registry Number:
78-93-3

NIOSH Registry Number: H,C —CH,—C— CH,
EL6475000 Il

Formula: CdHBO

Molecular Weight: 72. 11

WLN:  2v1

Physical Description:  Clear colorless ligquid

Melting Point: =87°C Boiling Point:  79,6°C
Density: Not available Specific Gravity: 0.805 & 20/4°C
Flammability: Filammable Stability: Stable under normal

laboratory storage conditions.
Ftash Paint:  -7°C (22°F)

Reactivity: Strong oxidizing agents can cause spontaneous ignition and vio-
lent reaction; ignition on reaction with potassium t-butoxide; can attack

many plastics, resins, and rubber; incompatible with chlorosul fonic acid,

oleum, chloroform, hydrogen peroxide, and nitric¢c acid.

Solubility in: Water:  >=100 mg/mL. @ 19°C  Acetone: >=100 mg/m. @ 19°C

DMSO: >=100 mg/m. € 19°C Ether: Soluble

Ethanol: >=100 mg/m. € 19°C  Benzene: Soluble
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Other Physical Data: LEL is 1.8%; UEL is 10.0%; autoignition temperature
is 516°C (960°F); vapor pressure is 77.5 mm Hg € 20°C; vapor density is
2.42; refractive index is 1.379 & 20°C; miscible with oils.

D.OT. Shipping Name: Methyl ethy! ketone
D.O.T. {dentification Number:  UN1793
D.O.T. Hazard Classification: Flammable liguid

Other Shipping Regulations: Flammable {iquid tabel required. Passenger
sircraft timit is 1 qt.; cargo aircraft limit is 10 gal,

Exceptions: 173,118, Specific requirements, 173.119 in Code of Federa!
Regulations, Title 49 (1984),
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PREFERRED NAME: Methy!l ethyi ketone 131 0

Acute Hazard: !rritant of the skin, eyes, nose, throat, mucous membranes
and digestive tract; narcotic by inhalation; absorbed through the skin.

Symptoms & Signs:  Irritation of the skin {dermatitis}, eyes (eye burns),
nose, throat, mucous membranes and digestive tract; headache, dizziness,
upset stomach, vomiting, weakness, narcosis, and unconsciousness.

I-re>mXxI

O PNPT

Exposure Limits: OSHA- the TWA is 200 ppm; ACGIH- the TLV-TWA is 200 ppm
and the TLV-STEL is 300 ppm.

Skin Contact: Flood all areas of body that have contacted the substance
with water. Don't wajt to remove contaminated clothing; do it under
the water stream. Use soap to help assure removal. Isclate contami~
nated clothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses at once. Immediately flush
eyes well with copious quantities of water or normat saline for at least
20-30 minutes., Seek medical attention.

Inhalation: Leave contaminated srea immediately; breathe fresh air.
Proper respiratory protection must be supplied to any rescuers. 1f
coughing, difficult breathing or any othar symptoms develap, seek medical
attention at once, even if symptoms develop many hours after exposure.

ingestion: if unconscious or convulsing, DO NOT INDUCE VOMITING or give
anything by mouth, Assure that victim's airway is open and lay him on his
side with his head lower than his body and transport at once to a medical
facility. |f conscious and not convulsing, give a glass of water to dilute
+he substance. I|f medical advice is not readily available, DO NOT 1NDUCE
YOMITING, and rush the victim to the nearest medical facifity.

Storage Precautions: Store in an explosion proof refrigerater or in a
flammable materials storage cabinet.

Spilfs and Leakage: Ventilate the spill area and wse absorbent paper
to pick up spilled materiat. Follow by washing surfaces wel| with soap
and water. Seal all wastes in vapor~tight plastic bags for oventual
disposal.

Suggested Gloves: Butyl rubber gioves have been tosted and found to be
resistant to permeation by methy! ethyi ketfone.

rrp20—-=-=-00p
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Uses: Solvent in nitrocellulose coatings and vinyl films; "Glyptol resins;
painf removers; cement and adhesives; organic synthesis; manufacture of
smokeless powder; cleaning fluids; printing; catalyst carrier; acrylic
coatings; intermediate in the manufacture of ketones and amines.
Additional Reference Sources:
Hazards in the Chemical Laboratery, L. Bretherick, 3rd Ed.,

pp. 214-215 (1981), The Royal Society of Chemistry,
Handbook of Environmental Data on Organic Chemicals, Karel

Verschueren, 2nd £d., pp. B50-852 (1983}, Yan Nostrand Reinhold.
Patty's industrial Hygiene and Toxicology, 6. C. Clayton and F. E. )

Clayton, 3rd Revised Ed., pp. 47284733 (1981), John Wiley and Sons.
Hazardous Chemicals Data Book, G. Weiss, p. 610 {1980), Noves.
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PREFERRED NAME: pPhenanthrane
Synonyms:
Phenanthren

Phenantrin

CAS Registry Number:
85-01-8

NIOSH Registry Number:
SF7175000

Formuia: CyaHyp
Molecular Weight: 178,24

WLN: L B666J

Physical Description:  Colorless crystals

Melting Point:  100°C Boiling Point:  340°C
Density: 1.179 g/m_L @ 25°C Specific Gravity: Not available
Flammability: Combustible Stability: Stable under normal

laboratory storage conditions.
Flash Point: 171°C (340°F)

Reactivity: May react with oxidizing maeterials; forms moiecular compounds

with picric acid, picryl chloride, dinitrobenzene, and similar nitro

compounds.

Solubility In: Water: <)} mg/mL & 26°C Acetone: >=100 mg/ml. @ 26°C
DMSO:. »>=100 mg/m. € 26°C Ether: Very soluble
Ethanol: >=100 mg/mL & 26°C  Benzene: Very soluble

Other Physical Data: Vapor pressure is 1 mm Hg @ 118.2°C; vapor density is

6.14; refractive index is 1.5943; soluble in acetic acid, carbon disulfide,

and common organic solvents; subiimes in high vacuum; solutions exhibit a
blue fluorescence.

D.0OT. Shipping Name: Hazardous substance, solid, n.o.s.
D.O.T. Identification Number: NA9188
D.O.T. Hazard Classification:  ORM-~E

Other Shipping Regulations:  None; no Limit with passenger or cargo
aircraft.

Exceptions: None. Specific requirements, 173.1300 in Code of Federal
Regulations, Title 49 (1984),
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PREFERRED NAME: Phenanthrene 1431

Acute Hazard:. Toxic; local irritant; human skin photosensitizer; emits
acrid smoke and fumes when heated to decomposition,

Symptoms & Signs: Skin irritation and censitization, dermatitis; respira-
tory irritation with cough, dyspnea, and bronchitis; respiratory neoplasms,
kidnaey neoplasms.

Exposure Limits: For coal tar pitch vglafiles {+he Benzene soluble 5
fraction): OSHA- the TWA is 0.2 mg/m”; ACGIH- the TLV-TWA is 0.2 mg/m”.

NOUIDIPNPRI

Skin Contact: flocd ali areas of body that have contacted the substance
with water. Don't wait to remove contaminated clothing; do it under

+the water stream. Use soap to help assuré removal. isolate contami-
nated clothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses at once. Immediately flush
eyes well with copious quantities of water or normal sal ina for at least
20-30 minutes. Seak medical attention.

Inhalation: Leave contaminated area immediately; breathe fresh air.
Proper respiratory protection must be suppl ied to any rescuers. I f
coughing, difficult preathing or any other symptoms develop, seek madical
attention at once, even if symptoms develop many hours after exposure.

ingestion: Contact a physician, hospital or poison center at once.

| f the victim is unconscious or convulsing, DO NOT INDUCE VOMITING or give
anything by mouth., Assure that his airway is open and lay him on his side
with his head lower than his body and transport immediately to a medical
facility. It conscious and not convulsing, give a glass of water to dilute
tho substance. Vomiting should not be induced without a physician's advice.

Storage Precautions: Store in a refrigerator or in a cool, dry place.
Protect from oxidizing materials.

Spills and Leakage: Remove all sources of ignition and dampen spilled
material with 60-70% ethanol to avoid airborne dust, then transfer
material to a suitable container. Ventilate the spill area and use
absorbent paper dampaned with 60-70% ethanal to pick up remaining
material. Wash surfaces well with socap and water. Seal al| wastes in
vapor=tight plastic bags for eventual disposa!.

Suggested Gloves:  Not available
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tses: Dyestutfs, explosives, medical synthesis, biochemical studies.

Additional Reference Sources:

Merck index, M. Windho!z et al, 10th Ed., p. 1037 (1983), Merck,

Dangerous Properties of Industrial Materiais, N. 1. Sax, 6th Ed., p. 2154
{19843, van Nostrand Reinhold,

Patty's Industrial Hygiene and Toxicology, 6. C. Clayton and F. E.
Clayton, 3rd Revised Ed., pp. 3346, 3347-3350 (1981), John Wiley and Sons.

Dictionary of Organic Compounds, J. Buckingham, S5th Ed., P. 4571 (19821,
Chapman and Hall,
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PREFERRED NAME: xylenes {mixed)
Synonyms:
Xylol

Dimethylbenzenes

CAS Registry Number:
1330-20-7 CH;,
NIOSH Registry Number:
ZE2100000 H,
Formula: CgHio

Molecular Weight: 106,17
WLN: 1R X1

Physical Description: Clear colorfess liquid

Melting Point: Not available Boiling Point:  137-140°C
Density: 0,860 g/mL Specific Gravity: 0,864 € 20/4°C
Flammability: Flammabfe Stability: Stable under nhormal

laboratory storage conditions.
Flash Point:  29°C (B85°C)

Reactivity: Reacts with oxidizing materials; wil! attack some forms of
plastics, rubber and coatings.
Solubility In: Water: <1 mg/m. & 22°C Acetone: >=100 mg/m. & 22°C
DMSO: >=100 mg/m. € 22°C Ether: Miscible
Ethanol: >=100 mg/mL & 22°C Benzene: Not avaiisble
Other Physical Data: Vapor pressure is 6.72 mm Hg € 21°C, 10 mm Hg € 28°C;

vapor density is 3.7; miscible with many other organic liquids; refractive
index is 1.4970 € 20°C.

D.OT. Shipping Name:  Xylene {(RQ-1000/454)
D.O.T. identification Number:  UN1307
D.0.T. Hazard Classification: Fiammable tiquid

Other Shipping Reguiations: Flammable fiquid labe! required. Passenger
aircraft limit is 1 qt.; cargo eircraft [imit is 10 gal.

Exceptions: 173.118. Specific requirements, 173,119 in Code of Federal
Regulations, Title 49 (1984).
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PREFERRED NAME: Xylenes (mixed) 1 599

Acute Hazard: Toxic by ingestion and inhalation; local irritant; may be
narcotic in high concentrations; emits acrid smoke and fumes when heated

to decomposition.

Symptoms & Signs: Temporary corneal eftects, conjunctival irritetion; diz-
ziness; headache; neusea and vomiting; mental cohfusion; weakness; euphoria;
tightness in the chest; shallow and rapid respiration; staggering; tremors;
ventricular irregularities including tibrilletion; paralysis, unconscious=
ness, and convulslons, Violent excitement or delirium may precede uncon—
sclousness. 1t mey cause kidney or 1jver damage,

Exposure Limits: OSHA- the TWA for Xylene is 100 ppm; ACGIH~ the TLV-TWA

tor Xylene {o-, m=-, and p~ isomers) Is 100 ppm and +he TLV-STEL is 150 ppm;
MIOSH- the TWA is 100 ppm and the celling limit is 200 ppm/10 min.
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Skin Contact: Flood al| areas of body that have contacted the substance
with water. Don't wait to remove contaminated ciothing; do it under
the water stream. Use soap to help assure removal. I[solate contami-
nated clothing when removed to prevent contact by others.

Eye Contact: Remove any contact lenses &t once. Immediately flush
oyes well with coplous quantities of water or normal saline for at {east
20-30 minutes, Seek medical attention.

Inhalation: Leave contaminated area Immedistely; breathe fresh air.
Proper respiratory protection must be supplied to any rescuers. |f
coughing, difficult breathing or any other symptoms develop, seek medical
attention at once, even if symptoms develop many hours after exposure.

Og=P» —-IJT-—m

Ingestion: If unconscious or convulsing, DO NOT INDUCE VOMITING or give
anything by mouth. Assure that victim's airway is open and lay him on his
side with his head tower than his body and transport at once to a medical
facility. 1f conscious and not convuising, give a glass of water to dilute
+he substance. I!f medical advice Is not readily available, DO NOT INDUCE
VOMITING, and rush the victim to the nearest medical tacil ity.

Storage Precautions: Store in a refrigerator or in a cool, dry place
away trom oxidizing materisls.

Spills and Leakage: Remove all sources of ignition, ventilate the spitl
area, and use mbsorbent paper to pick up spilled material. Fol low by
washing surfaces well, first with 60-70% ethanol, then with soap and
with 60-70% ethanol, then with soap and water, Seal all wastes in
vapor~tight plastic bags for eventual disposal.

Suggested Gloves:  Not available

mFP20—--1~-002>

Uses: Solvent; raw material for production of benzoic acld, phthalic an-
hydr ide, isophthalic and terephthalic aclds as well as their dimethy! es-
ters used in the manufacture of polyester fibers; manufacture of dyes and
other organics; sterilizing catgut; cleaning agent in microsope techniques.
Additional Reference Sources:
Merck Index, M. Windholz et al, 10th Ed., pp. 1447-1448 (1983), Merck.
Dangerous Properties of Industrial Materials, N. |. Sax, 6th Ed., p. 2739
(1984), Van Nostrand Reinhold.
Hazards In the Chemical Laboratory, L. Bretherick, 3rd Ed., p. 533
{1981), The Royal Soclety of Chemjstry.
Handbook of Poisoning: Preventlon, Diagnosis and Treatment, R. H. Dreisbach,
11th Ed., pp. 208-209 (1983), Lange Medical Publications.
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