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SECTION 1 - INTRODUCTION

1.1 Overview

The Sheboygan River and Harbor Site is located approximately 55 miles north
of Milwaukee, Wisconsin. The site, which includes approximately 14 miles of
river and a 100-acre harbor, was placed on the National Priorities List (NPL) in
May 1986. The chemicals of concern include PCBs and various metals. At all
sites on the NPL, the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), as amended in 1986 by the Superfund Amendments and
Reauthorization Act (SARA), mandates that a Remedial Investigation/Feasibility
Study (RI/FS) be performed. The two-fold purpose of the RI/FS is to delineate
the nature and extent of contamination associated with a site and to identify
remedial measures for mitigating potential site-related human health or
environmental risks. The Remedial Investigation (RI) for this site was conducted
from May 1987 to June 1988 by Blasland & Bouck Engineers, P.C., on behalf
of Tecumseh Products Company (the only participating potentially responsible
party). The remedial investigation work efforts were summarized in the draft
Remedial Investigation/ Enhanced Screening (RI/ES) Report submitted in
September 1988.

The Rl identitied PCBs and metals in the River and Harbor sediments, with
higher concentrations of PCBs observed in the Upper River (from the Sheboygan
Falls Dam to the Waelderhaus Dam in Kohler) than in downstream sections. In
order to evaluate the potential long-term threat to human health and the
environment posed by existing conditions, a site-specific endangerment
assessment was performed. The endangerment assessment identified the
following potential human health exposure scenarios which posed an

unacceptable risk:
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- Long-term dermal exposure to River sediments containing the
maximum observed PCB concentrations; .

- Long-term ingestion of certain fish species which contain PCB
concentrations greater than the Federal Drug Administration (FDA)
limit (2.0 ppm); and

- Long-term ingestion of certain waterfowl species which contain PCB
concentrations greater than 4 mg/kg in edible portions.

Potential remedial technologies were screened to determine the most
effective approach for mitigating the risks identified in the endangerment
assessment. The screening process initially evaluated potential PCB remedial
technologies based on feasibility and applicability. Those technologies which
were retained underwent an enhanced screening to assess their respective
effectiveness in reducing potential toxicity, mobility, and/or volume. Technical
and administrative feasibility were also evaluated. Technologies retained for
further consideration were then classified under one of the following headings:

- In-Situ Remediation;

- Sediment Removal, Treatment, and Disposal;

- Sediment Removal and Disposal (without treatment); and

- No action.

The results of the RJ, endangerment assessment, and remedial technologies
screening are detailed in the RI/ES Report finalized in May 1990.

Upon review of the draft RI/ES Report, the United States Environmental
Protection Agency (USEPA) requested in 1989 that the three sediment areas
within the Upper River (i.e., Sheboygan Falls Dam to the Waelderhaus Dam) with
significantly higher PCB concentrations, be removed. In response to this
request, Tecumseh Products Company proposed a comprehensive Alternative
Specific Remedial I|nvestigation (ASRI) program to study several remedial

technologies for their potential applicability to the Site.
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The removed sediments with elevated PCB concentrations were placed in
a specially constructed confined treatment facility (CTF) for the purpose of
studying in-vessel PCB biodegradation. Sediments containing lower PCB
concentrations were armored in the River to prevent PCB migration to the water
column.' Armoring involved the placement of layers of geotextile, stone, and
rocks over the sediment deposit areas. Sampling ports were installed in four
of these areas to periodically monitor the progress of /n situ PCB
biodegradation.

This Work Plan outlines the procedures to be followed in performing the
pilot-scale investigation of PCB biodegradation. The studies will be conducted
by Blasland & Bouck Engineers, P.C., on behalf of Tecumseh Products Company,
in conjunction with the USEPA Assessment and Remediation of Contaminated
Sediments (ARCS) Program. Background information on previous sampling
activities and on going bench-scale studies are presented herein. This
preliminary information is followed by descriptions of tasks required rto
accomplish a tracer study, adequate sampling and analysis, application of
amendments, establishment of treatment objectives, and an assessment of the

progress of PCB biodegradation.

1.2 Objectives

The overall objective of these studies is to assess the feasibility of
utilizing biodegradation as a remedial treatment for PCBs contained in aguatic
sediments. As previously noted, a confined treatment facility (CTF) will be used
to study in-vessel treatment. The overall study objective will be met through the
completion of the following tasks:

o testing of a system(s) to effectively deliver amendments to sediments

in the CTF;
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amendment of two CTF cells to maintain aerobic and anaerobic
conditions, respectively;

periodic sampling and analysis of both CTF and armored sediments;
development of treatment objectives for PCB biodegradation under
anaerobic and aerobic conditions;

establishment of temporal trends in selected indices chosen to gauge
the progress of biodegradation in the CTF; and

characterization of the extent and progression of PCB dechlorination

in the armored sediments as part of the ASRI program.

These objectives will be met through a coordinated effort between Blasland &
Bouck and USEPA, and will involve ongoing studies, intermittent sampling, and

data evaluation.

14
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SECTION 2 - BACKGROUND

2.1 CTF Design and Construction

Pilot-scale evaluation of in-vessel PCB biodegradation will be conducted
in the confined treatment facility (C_TF). The CTF was constructed of structural-
steel sheet-piling with a capacity tor approximately 2,500 cubic yards of River
sediment. The 14,000-square-foot structure is divided into four separate cells
(Figure 2-1): two larger study ceills (#1 and #4), and two control cells (#2 and
#3) which are each about one-third the size of the study cells. Each cell is
hydraulically independent and is lined with two high-density polyethylene (HDPE)
sheets with a l(eak detection system in between (Figure 2-2). Details are
illustrated in the separately bound Appendix 2 to the ASRI Woark Plan.

Water that accumulates in each cell flows through an independent
discharge and exits through a permeable treatment wall (PTW). This special
design feature was provided for use in studying alternative means of treating
discharged water. Various configurations of sand and organic material were
placed within the wall to adsorb PCBs in solution. Water from the four cells
flows through the PTWs from top to bottom for Cells #1 and #2 and horizontally
through crevices between an unlined sheet-pile wall for Cells #3 and #4.

At the bottom of each cell, an amendment distribution system has been
provided to facilitate the introduction of materiais for the enhancement of
biological éctivity. This distribution system consists of several individual
subsystems per cell, With each subsystem having a separate header (Figure 2-3).
Each subsystem is composed of 1-inch perforated HDPE pipes placed at S-foot
intervals. The pipes are surrounded by geotextile and a layer of coarse sand.
Three such subsystems are located in each of the study cells, while two are
present in each of the control cells. As such, 10 independent connection

headers rise to the top of the CTF at one central location. At this location,
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amendments can be pumped downward into the piping network, which will in
turn distribute the material upward through the sediment.

The CTF (approximately 106 feet in length, 135 feet in width, and up to
10 feet in height) is an above ground structure, designed and built to withstand
a flood With a recurrence interval of 100 years. The CTF is located adjacent
to the Sheboygan River on property owned by Tecumseh Products Company in

Sheboygan Falls, Wisconsin.

2.2 Sediment Removal and Placement

Sediment was removed from the Sheboygan River and placed into the CTF
during November and December 1989 and between March and August 1990.
Sediments were removed from Areas 1, 2, 3, 4, 5, 9, 13, 14, and 15 of the
River. The locations of these areas are illustrated in the separately bound
Appendix 2 to the ASRI Work Plan.

Two modes of operation were used for sediment removal. Within the
River, a work barge with crane and modified clamshell was used. In some
instances, sediment was removed with a backhoe located on the river bank.
The excavated sediment was placed in sealed containers, which were then
decontaminated and transported by truck to the CTF site for uniocading; material
from nearby sediment areas was loaded directly into the CTF. At the site, the
transported sediment containers were unloaded by crane and emptied into the
CTF. Cells #1 and #2 were filled concurrently, as were Cells #3 and #4.
Containers were emptied in several places where the sediment sloughed to the

sidas, resulting in uneven mounds.

2.3 Armoring

Armoring involved the confinement of sediment by covering the deposits

with successive layers of materials to minimize resuspension and retard PCB

2-2
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movement. The materials used, listed in the order in which they were placed,
are: geotextile, a 6-inch layer of run-of-bank material, another layer of
geotextile, rock-filled wire cages (gabions) placed along the periphery of the
sediment area to anchor the geotextile layers, and a layer of stone for bailast.

The purposes of the armoring pilot study are to: demonstrate the
technology, evaluate its effectiveness in reducing water-column PCB
concentrations and associated bioaccumulation, and assess in situ biodegradation
of PCBs in the armored sediments. Complete armoring of existing sediment
deposits was conducted in Areas SA, 7, 8, 10, and 11. To accommodate the
removal of sediment samples for monitoring biological activity under the armoring
materials, a sampling port (Figure 2-4) was constructed in each of armored
sediment Areas 7, 8, 10, and 11. Each port consists of a 3-foot section of 12-
inch PVC pipe which was perforated with several small holes to allow for the
movement of water. The sampling ports were made flush with a final rock layer
and were filled with both a gravel-filled geotextile and an additional bag of

sand.

2.4 Review of Selected Literature

Overview

PCBs can be degraded by both aerobic and anaerobic
microorganisms (bacteria). Aerobic PCB-degrading bacteria live in
oxygenated environments and attack PCBs at proton-substituted positions
of the molecule in a primarily co-metabolic process. Cometabolism is
degradation of a compound that does not provide a nutrient or energy
source for the degrading organisms but is broken down during the
degradation of other substances. Anaerobic PCB-degrading bacteria live
in oxygen-free environments and degrade PCBs by removing chlorine

atoms, leaving the biphenyl rings intact while apparently deriving a

23
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physiological benefit from the process. Hence, highly chiorinated PCB
congeners are anaerobically dechlorinated into less chlorinated derivatives.
Since the lower, rather than higher, chliorinated PCB congeners are more
amenable to aerobic degradation, both processes may be employed in
sequence to completely destroy PCBs. Further, since these two
complementary processes are naturally occurring (Abramowicz, 1990), in
situ treatment, if feasible, would greatly reduce excavation and
transportation costs.

Aerobic Degradation

A majority of the identified organisms capable of aerobic degradation
of PCBs are members of the genus Pseudomonas, which are commonly
found in soils and natural systems. The principali route of PCB
degradation by aerobic microorganisms seems to include a 2,3-
dioxygenase attack at an unsubstituted 2,3- (or 5,6-) position (Furukawa,
1982). Consequently, aerobic biodegradation is effectively restricted to
mono-, di-, and trichlorobiphenyls. Thus, for a PCB mixture such as
Aroclor 1248, which constitutes roughly 25, 60, and 15 percent of tri-,
tetra-, and pentachiorobiphenyls, respectively, microorganisms capable of
only the 2,3-dioxygenase attack will not be very successful at etffecting
significant PCB reductions. Hence, the PCBs would need to be partially
dechlorinated before substantial PCB biodegradation of Aroclor 1248 can
occur.

Enhancemént of PCB metabolism has been achieved by using
biphenyl as a structural analog to induce cometabolism of Aroclor 1242
(Focht and Brunner, 1985) and Aroclor 1254 (Kohler et al/., 1988). Other
substrates that support cometabolism of PCBs are acetate, carbohydrates,
and other PCB congeners (Focht and Brunner, 1985). Availability of

substrates and other nutrients, and a lack of toxic or inhibitory

24



compounds, would also result in enhanced conditions for microbiai growth
and associated PCB degradation.

Anaerobic Dechlorination

The microbially mediated process of chiorine removal from the PCB
molecule, which occurs in the absence of oxygen, is termed anaerobic
dechlorination. Chiorine removal from high-molecuiar-weight PCBs results
in an increase in levels of lower-molecular-weight PCBs (Brown et al.,
1987). The anaerobic microorganisms seem to use the PCB moliecule as
a terminal electron acceptor, where the electron is added to the carbon-
chlorine bond, followed by loss of a chlorine atom and subsequent
hydrogen substitution (Abramowicz, 1990). The process appears, in
general, to selectively remove meta- and para-positioned chlorines (Brown,
1990), which incidentally are the main contributors to PCB toxicity (Safe
et al., 1985).

Activity of dechlorinating anaerobes have been observed to increase
with the addition of a simple mineral medium to levels greater than that
observed in unsupplemented sediment (Abramowicz et al., 1989).
Increases in dechlorination rates have also been observed with the use
of a complex carbon source (fluid thioglycollate medium with beef extract)
or a detergent such as Triton X-705 (Abramowicz et al., 1989). These
enhancements and combinations thereof may resuit in greatly improved
activity. Addition of organic substrates further stimulated dechlorination
in Hudson River (New York State) sediments (Nies and Vogel, 1990), while
the same effect was less pronounced with Sheboygan River sediments
(Nies and Vogel, 1981).

General Considerations
PCB Aroclors are complex mixtures of various congeners that are

affected differently under varying biological conditions. Cometabolism is
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the predominant mode of aerobic PCB degradation (Focht and Brunner,
1985), and consequently, the choice of a substrate analog takes on
increasing importance. Growing cells have been shown to be far superior
to resting-cell suspensions in effecting PCB transformations (Kohler et al.,
1988).

Aercbic microorganisms cannot readily degrade highly chlorinated
PCBs. It is, therefore, beneficial to reduce the chlorine content of the
PCB molecule prior to attempting degradation by aerobic microorganisms.
This chlorine removal could be achieved through the activity of anaerobic
dechlorinating microorganisms. Consequently, PCB biodegradation can be
effected through a two-step sequential process comprising an initial
anaerobic phase followed by an aerobic phase. Such dechiorination of
PCBs has been observed in Sheboygan River sediments, which presumably

exist under predominantly anaerobic conditions.

2.5 Performance Criteria for Anaerobic PCB Dechlorination Technology

Performance criteria are needed to gauge the progress of anaerobic PCB
dechlorination. Observations of total PCB concentrations alone will not be very
useful since the dechlorination process primarily removes meta- and para-
substituted chlorine atoms from the PCB molecule. These constitute a limited
portion of the mass of the Sheboygan River and Harbor PCB mixture. For
example, if ail the nonortho-chlorine atoms were removed from an Aroclor 1248
mixture, the total PCB mass would be reduced by only about 30 percent.
Criteria need to be relevant to the environmental and public health concerns
regarding PCBs, reasonably easy to monitor, and relatively sensitive to the
changes effected by anaerobic dechlorination.

Modeis of PCB toxicity, PCB bioaccumulation in birds and mammalils,

anaerobic PCB dechlorination, and sediment-water PCB partitioning, in addition

2-6



to the composition of PCB Aroclors, collectively give rise to several proposed
indices. These indices include a three-compound PCB toxicity index based upon
aryl hydrocarbon hydroxylase {AHH) induction potency and the concentration of
AHH-inducers in Aroclor 1248-like PCB mixtures; an index of 18 bioaccumulative
congeners characterized by the blockage of epoxidation sites on the molecule;
and the average number of nonortho-chlorine atoms per molecule.

The ability to estimate values of these indices is directly related to the
analytical methods used for PCB quantitation. There are as yet no standard and
commercially available methods that can resolve and quantify all of the individual
PCB congeners in Aroclor mixtures and environmental samples. However, there
are readily available high-resolution, gas-chromatographic methods which produce
useful data for quantitatively monitoring meta- and para-chlorine removal and,
hence, the extent of detoxification of environmental PCB mixtures by anaerobic
dechlorination. The elution sequence of PCBs on capillary columns such as SE-
54, DB-1, and Dexsil 410, as well as the congener composition of Aroclors, has
been well studied (Shulz et al., 1987; Brown et al., 1987; Cappel et al., 1985;
Albro et al., 1981). For the Sheboygan River sediments, PCB congener analyses
are being performed using a 30-meter DB-1 column (Northeast Analytical, 1990).

The estimation of the average number of ortho- and nonortho-chlorine
atoms per molecule is a straightforward process using the results of PCB
congener analyses. Co-elution of PCB congeners, in general, does not pose a
significant problem in quantifying ortho- and nonortho-chlorine content. This is
due either to the predominance of a single congener associated with the peak,
or to the generally similar distribution of ortho- and nonortho-chlorine atoms on
the co-eiuting PCBs.

Analysis of the three coplanar PCBs and the eight monoortho-coplanar
PCBs (AHH inducers) is relevant to monitoring the detoxification of PCB

mixtures, but individual quantitations are not fully supported by the commercially
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available capillary-column PCB analyses. However, three monoortho-congeners,
referenced by International Union of Pure and Applied Chemists (IlUPAC) numbers
105, 118, and 156, appear to account for a major portion of the proposed
toxicity of Aroclor 1248. The analysis of these compounds can be supported
by the analytical methods being used.

Safe (1990) has reviewed the mechanisms of dioxin-like PCB toxicity and
has proposed toxic equivalency factors (TEFs) for PCBs based upon the binding
affinity for the Aryl hydrocarbon (Ah) receptor. Table 2-1 presents the coplanar
and monoortho-coplanar PCB compounds, their TEFs, and their reported
concentrations in various Aroclors. These data were used to develop the
summary analysis of Aroclor 1248 presented in Table 2-2. Table 2-2 also
presents the proportion of TEF congeners relative to their co-eluting partners.
Based upon the data in Table 2-2, it can be concluded that the three
monoortho-copianar congeners, 105, 118, and 156, which account for 68 to 75
percent of their co-eluting mixtures, collectively comprise 46 percent of the
proposed “dioxin-like toxicity* of Aroclor 1248. Since the three compounds have
the same TEF of 0.001, they can be summed without the need to compensate
tfor different TEF values by weighing.

Maack and Sonzogni (1988) characterized the presence and relative
abundance of PCB congeners in fish samples from Wisconsin waters including
Lake Michigan and the Sheboygan River. Of the coplanar and monoortho-
coplanar PCBs, only compounds 105 and 118 were detected. Each of these was
found in the range of one to five percent of the total PCB concentration.
Hence, the sum of PCB concentrations represented by the peaks containing
compounds 105, 118, and 156 appears to be a reasonable index for tracking the
“dioxin-like toxicity® of environmental PCB mixtures. Development of such
performance criteria would ultimately lead to the protection of aquatic organisms

and consumers from any “dioxin-like®* PCB effects.
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As noted by Safe (1989) and others, the role of the Ah receptor in the
carcinogenicity of PCBs, as observed in rats and mice, is not defined. In his
review of the information regarding PCB mutagenicity and carcinogenicity, Safe
(1989) concluded that "the more highly chlorinated PCB mixtures (i.e., greater
than 50 percent chlorine by weight) are hepatocarcinogens in rodents, whereas
data from a limited number of studies suggest that the lower chilorinated
mixtures are not carcinogenic." As evidenced in Table 2-1, Aroclor 1260, which
is the most potent Aroclor, contains lower concentrations of the coplanar and
monoortho-coplanar compounds than other mixtures. Although the higher-
molecular-weight PCBs appear to be responsible for the carcinogenic effects in
rodent studies, the specific class of congeners is yet to be defined.

In general, relatively few PCB compounds accumulate to any great extent
in humans and birds. Focardi et al. (1986) found that five congeners (IlUPAC
numbers 118, 138, 153, 170, and 180) accounted for approximately 60 percent
of the PCB content in 26 human adipose tissue samples from italian males and
females. Similar findings have been made by Mes et al. (1989) and Williams
and LeBel (1990) in separate studies of Canadian residents. In comparing
congener-specific metabolism between fish-eating birds and humans, Borlakoglu
and Walker (1989) noted the very close correspondence, indicating that some 12
compounds accounted for 80 percent of the total PCB content of birds and
humans.

The structural requirements tor bioaccumulation of high-molecular-weight
PCBs in humans and birds have been discussed by a number of investigators.
The presence of meta-para-vicinal protons appears to be the general requirement
for relatively rapid metabolism by the cytochrome P-450 type enzyme systems.
Hence, as an example, compounds with di-para-substituted chlorine atoms tend
to accumulate. A review of several studies suggests that the following 18

congeners (by IUPAC numbers), which iack meta-para-vicinal protons, represent

2-9



bioaccumulative compounds for humans and birds: 28, 74, 90, 99, 118, 138,

153, 156, 170, 180, 183, 187, 194, 196, 201, 203, 206, and 2089.
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SECTION 3 - PREVIOUS SAMPLING AND ANALYSIS

3.1 Sediment Characteristics

Physical and chemical characteristics of the River sediments have been
previously determined during the Rl and ASRI. The results indicate that PCB
concentrations range from undetectable, to 4500 parts per million (ppm).
Samplies analyzed for metals showed less than 2 ppm of mercury and cadmium,
and maximum concentrations of 16, 40, 58, 32, 28, and 95 ppm for arsenic,
chromium, copper, lead, nickel, and zinc, respectively. Volatile organic
compounds (VOCs) were largely undetectable, with trace levels observed in some
samples. Total organic carbon (TOC) averaged approximately 2 percent on a
dry-weight basis.

Physical characteristics of three bulk sediment samples (one from the Harbor
and two from the River) were evaluated. Moisture content was in the range of
16 to 38 percent on a dry-weight basis. Coarse sand was found to be prese.nt
in the range of less than one to 78 percent; fine sand in the range 15 to 76
percent; and silt and clay in the range of 7 to 80 percent (ASTM D422, D653
classification).

Moisture content was determined for four samples each taken from the
following: Areas 1, 11, 15, and the Harbor. These samples had respective "in
situ® moisture contents of 42, 22, 49, and 51 percent (wet-weight basis). In
September 1990, soon after the CTF was filled, the sediment was sampled in
one-foot intervals to'a maximum depth of 4 feet, and moisture content was
determined. Among the four cells, moisture content for 11 samples ranged
between 16 and 35 percent. For saturated sediments, the moisture content

indicates a porosity range of 25 to 60 percent.
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3.2 CTF _Sampling

3.2.1 Preliminary Round (1990)

The CTF Cell #4 was sampled in November 1990 to assess the variability
of PCB concentrations, as well as other indices which could potentially be
used to monitor the progress of the overall experiment. The expected high
degree of spatial variability led to a composite-sampling approach. Lexan"
tubing was used to collect 49 sediment cores from a sampling grid in Cell
#4. Five to nine individual cores were composited to provide seven
randomly distributed composite samples. The composites were well-mixed
in a stainless-steel bowl. Aliquots were then transferred to 16-ounce glass
jars with teflon-fined lids and sent to the laboratory for analysis.

The seven samples, designated CTF4-1C through -7C, were analyzed for
PCB congeners and TOC. Results are provided in Table 3-1 for total PCBs,
PCB homologs, relative levels of ortho- and nonortho-substituted (meta- plus
para-positioned) chlorine, and select dechlorination products. The total PCB
concentrations ranged from 160 to 595 ppm, with mean, standard deviation,
and coefficient of variation values of 325 ppm, 175 ppm, and 54 percent,

respectively.

3.2.2 Baseline Round (1991)
3.2.21 Methodology

The analytical results from the 1990 sampling of CTF Cell #4 were
used to develop a statistically-based sampling design for monitoring all
four cells. Using this design, baseline sampling of the four cells was
conducted in July 1981, and the resulting data were evaluated to
establish the current degree of PCB dechlorination.

During the baseline sampling, 35 cores were removed from each caell
and composited in groups ot seven to provide five composite samples

per cell. Efforts were made to choose samples from widely distributed
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locations within the cell in order for the composite to be representative.
These samples were collected by gently tapping Lexan® tubing into the
sediment and then driving it to refusal with a stainless-steel core driver.
The tubing was then retrieved and the sediment core extruded into a
stainless-steel bowl, thoroughly mixed, and placed into laboratory-
supplied, glass sample containers. The samples were shipped to the
laboratory and analyzed to provide individual PCB congener, oil and
grease (O&G), and total organic carbon (TOC) content data. Four
samples, one from each of the four cells, were analyzed in triplicate.
One additional sediment sample from each of the four cells was analyzed
for particle size distribution.

During a subsequent sampling exercise, CTF sediment and pore water
were sampled at about mid-depth and analyzed for several microbial
nutrients. At three random locations within each cell, well points with
2 feet of 0.05-inch slotted screen were driven such that the top of the
screen was located approximately 6 inches below the sediment surface.
An extension that was then added to the well point rose above the water
surface. This arrangement allowed thé collection of pore water samples
from within the sediment and precluded the intrusion of surface water.
Prior to actual sample collection, each well point was purged (about one-
half gailon. water removed) and allowed to recharge. Samples were
collected directly into laboratory-supplied containers (with the appropriate
preservative) using a portable peristaltic pump. Additionally, ftield
measurements of pH, temperature, and specific conductivity were obtained
for both the pore water samples and the overlying surface water. At the
laboratory, the water samples were filtered with a 0.45-micron filter and

analyzed for the following: alkalinity, calcium, iron, magnesium,
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potassium, sodium, chioride, nitrate, ortho-phosphate, nitrite, sulfate,
sulfide, ammonia nitrogen, and total phosphorus.

Sediment samples were collected from approximately mid-depth, by
hand-turning a stainless-steel auger at locations adjacent to the well
points. These samples were_placed in laboratory-supplied containers with
a stainless-steel spatula and submitted for analyses of total Kjeldahl
nitrogen (TKN), cation exchange capacity, and total phosphorus.

Northeast Analytical Environmental Lab Services performed congener-
specific PCB, oil and grease, and TOC analyses. Congener-specific PCB
analysis was conducted by gas chromatography using a 30-meter DB-1
capillary column (Northeast Anaiytical, 1990). Analysis for TOC was
performed using a Dohrmann DC-180 TOC Analyzer as per EPA Method
SW846-9060 (September 1986). Total recoverable oil and grease was
determined using EPA Method SW846-9070 (September 1986).

A second laboratory, Hazleton Environmental Services (Hazleton), was
retained to determine particle size distribution and analyze CTF pore
water and sediments for macro-nutrients. Alkalinity was measured by
titration; calcium, iron, magnesium, potassium, and sodium by inductively
coupled plasma (ICP) spectroscopy; chioride, nitrite, ortho-phosphate,
nitrate and sulfate by iron chromatography; suifide as per standard
methods; and nitrogen, cation exchange capacity, and total phosphorus
by EPA-specified methods. Particle sizes were determined by Warzyn,
Inc. (a subcohtractor to Hazleton) using the American Society for Testing
and Materials (ASTM) Method D422 and classified using the Unified Soils
Classification System (USCS).
3.2.2.2 Results

In addition to laboratory analytical data, certain data were collected

in the field during sampling. Descriptions of the sediment samples are
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presented in Table 3-2. Temperature, pH, and specific conductivity
values for CTF pore water samples, determined during the macro-nutrient
sampling, are provided in Table 3-3. In addition, sediment samples
described in Table 3-4 were also collected for macro-nutrient analyses.

The laboratory results include quantities of total PCBs, ortho- and
nonortho-chlorine ratios, homolog distributions, the respective sums of
the monoortho-coplanar and the bioaccumulative congeners, dechlorination
products, oil and grease, and TOC. Individual resuits for Cells #1, #2,
#3, and #4, and the average of all four cells, are presented in Tables
3-5, 3-6, 3-7, 3-8, and 3-9, respectively.

Particle size distributions for one composite from each of the four
cells, presented in Table 3-10, are expressed in terms of the percent
gravel-, sand-, silt-, and clay-sized particles. The particle size
distributions for Cells #1, #2, and #3 are similar; the sample from Caell
#4, however, has more silt- and clay-sized particles and less gravel.

Results of analyses for select macro-nutrients in CTF pore water
include quantities of alkalinity, calcium, iron, magnesium, potassium,
sodium, chloride, nitrate, nitrite, suifate, sulfide, ammonia nitrogen, ortho-
phosphate, and total phosphorus (Table 3-11). Results of analyses for
select macro-nutrients in CTF sediment include nitrogen content (TKN),

cation exchange capacity, and total phosphorus (Table 3-12).

3.2.2.3 Discussion

The average ortho-chlorine fraction was relatively constant at 1.56 for
each of the four cells. The nonortho-chlorine fraction was reduced
relative to Aroclor 1248 by between 13 and 37 percent among the 20
composites. Of the individual homologs, the amounts of
pentachiorobiphenyls were reduced slightly, though the

3-5
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tetrachlorobiphenyls were substantially reduced by between 35 and 71
percent, relative to Aroclor 1248. Enrichment of the di- (6- to 20-fold)
and trichlorobiphenyls (11 to 63 percent) relative to Aroclor 1248 were
noted. Monochiorobiphenyls, essentially absent from Aroclor 1248, were
evident in the samples. Among the dechlorination products evaluated,
congener 2,4’ predominated (10- to 33-fold increases). The presence of
the para-substituted chlorine atem in this product indicates a
dechlorination system, in CTF sediment, with an apparent preference for
dechlorination of meta-substituted chlorines.

In general, sediment from all four cells currently exhibit significant
amounts of dechlorination. The greatest degree of dechlorination was
obsarved in composite 4 from Cell #4. For this sample the sum of the
PCBs (in mole percent) with four or more chlorine atoms showed
decreases of about fifty percent relative to Aroclor 1248. Consequently,
a majority of the resulting mixture in this sample contained PCB
molecules with one, two, or three chlorine atoms. Substantial reductions
(20 to 60 percent) in the sum of the 30 bicaccumulative congeners were
also evident. Reductions were ob:;:erved in the concentrations of
monoortho-coplanar congeners also.

The pilot study represents a deviation from the controlled conditions
of the laboratory and tends toward the greater heterogeneity of the
natural environment. Although the size and contents of the CTF are
somewhat defined, the distribution of the sediment is fairly
heterogeneous. This is partly because sediment was removed from nine
different areas and placed in the CTF without any deliberate mixing of
layers. However, Cell #1 was filled concurrently with Cell #2, and Cell

#3 was tilled concurrently with Cell #4.
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3.3

It is necessary that samples be sufficiently representative to allow a
true assessment of PCB biodegradation. While this can be achieved by
increasing the number of subsamples comprising a composite, there are
practical limitations as to the number of subsampies that can be taken
(e.g., difficulty in uniformly mixing a large amount of sediment).

It had been expected that normalization of PCB concentration to TOC
content would reduce variability and hence increase the sensitivity of the
indices which are being used to monitor the experiments. However,
significant relationships between TOC and these indices did not
materialize for results from either the preliminary sampling of Cell #4 or

the subsequent baseline sampling ot ail four cells.

Armored Area Sampling

3.3.1 Methodology

Each of the four sediment areas containing sampling ports (7, 8, 10, and
11) were sampled in August 1990, April 1991, and November 1991. Access
to the sediment was obtained by removing both the sand and gravel bags
from the sampling ports. A single sediment core was then removed from
each port by driving Lexan® tubing into the sediment with a stainless-steel
core driver until refusal. To keep the sediment in the tube during retrieval,
a vacuum was created within the Lexan® tube with a hand pump. The
samples were extruded on shore, mixed to achieve uniformity, and shipped
to Northeast Analytical Environmental Lab Services for congener-specific PCB
analysis.

3.3.2 Results

Congener-specific PCB data were evaluated to provide total PCBs, ortho-
and nonortho-chlorine ratios, homolog distributions, the respective sums of

the monoortho-coplanar and bioaccumulative congeners, and predominant
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dechlorination products. Tables 3-13, 3-14, and 3-15 provide data for the
August 1990, April 1991, and November 1991 sampling rounds, respectively.

All samples exhibited significant reductions in amounts of
tetrachlorobiphenyls and increases in dichlorobiphenyls relative to Aroclor
1248. Area 11 samples were l|least dechlorinated, while in general, Area 10
samples displayed the most dechlorination. For the November 1991 sampling
round, the sum of the mono-, di-, and trichlorobiphenyls from the Area 10
sample amounted to 87 percent. This represents a 59 percent increase in
the sum of these three homologs from an unaltered Aroclor 1248 standard.

Dechlorination has also apparently achieved partial detoxification. Of the
12 samples analyzed during the three sampling rounds, reductions of the
three-compound index of monoortho-coplanar congeners (up to 93 percent
reduction) and the bioaccumulative congeners (up to 85 percent reduction)
are evident in the majority of samples.

3.3.3 Discussion

Despite being unamended, substantial PCB dechlorination and associated
detoxification are evident in sediment samples from the armored areas.
However, dechlorination is apparently not uniform at the four areas sampled.
It seems as though there are differences among the four areas that are
affecting PCB dechlorination. The Area 10 samples are most dechlorinated,
followed in order of decreasing dechlorination by samples from Areas 8, 7,
and 11. Resuits from the last sampling round (November 1991) indicated
that in the Area 10 sample, the sum of the mono-, di-, and
trichlorobiphenyls was twice that in the Area 11 sample.

The results of the latest sampling round also indicated progressive
dechlorination of intermediate products at para-substituted positions. In

armored Areas, 7, 8, and 10, the sum of the ortho-substituted products (2;
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2,2'; 2,6, and 2,2’,6) are about twice th .vels (mole percent) observed in

the CTF samples.

3.4 _Bench-Scale Studies

Bench-scale PCB biodegradation studies using Sheboygan River and CTF
sediments were conducted at the University of Michigan. A draft report of
interim results was provided by the researchers, Mr. Loring Nies and Dr. Timothy
Vogel. Their experiments included: rapid assays to test biphenyl enrichments
for aerobic degradative competence of selected groups of PCB congeners; and
anaerobic experiments to test the effects of additives on PCB dechiorination in
the River and CTF sediment samples.

3.4.1 Methodologies

Experiments were conducted in replicate static microcosms of 100
milliliter serum bottles and sampled repeatedly (microcosms were not
sacrificed). The degradative abilities of the biphenyl enrichments wére
determined by growing them in an aerobic mixture of 10 PCB congeners.
Anaerobic experiments were conducted on River sediments to investigate the
effect of: select organic substrates (acetone, methanol and glucose);
microbial enrichments from Hudson River sediments: and added PCBs. The
PCB concentrations of the River sediments used in this study were taken
from locations R-212 and R-8. During the RI, these locations were found to
contain PCBs greater than 500 ppm and less than 10 ppm, respectively.
Samples were incubated at 30°C.

Experiments were also conducted using combinations of Sheboygan and
Hudson River sediments. The PCBs added were Aroclor 1242 and the single
congener 2,3,4,5,6-pentachlorobiphenyl. CTF sediment samples were

amended with one or combinations of: inorganic nutrients, the single PCB
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congener, or a surfactant. Controis were prepared identically to live
incubations, except that the controls were autoclaved.

3.4.2 Results and Discussion

The results of the rapid assays indicated that the aerobic PCB degrading
competence of the biphenyl enrichments was limited. The most competent
microorganisms isolated from the River samplies degraded only mono- and
dichlorobiphenyl congeners. There were no trichlorobiphenyls in the rapid
assay mixture, and the tetrachlorobiphenyls were not degraded; this may
have been due to the enrichment method which probably selected fast-
growing biphenyl degraders rather than competent PCB degraders.

There did not appear to be any benefit to adding either microorganisms
or substrate to the anaerobic cuitures containing Sheboygan River sediments.
Similarly, sediment mixes from the Sheboygan and Hudson Rivers showed
little dechlorination. However, added PCBs were observed to be
dechlorinated rather rapidly, suggesting that they may be more biocavailable
to the microorganisms than previously existing PCBs.

In the ongoing experiments using sediment from the CTF, dechlorination
has been noted, most significantly in the batches receiving acetone and
more extensively in the batches receiving the additional PCB caongener. At
the end of 32 weeks 53 percent of the PCBs in the control had three or
less chlorine atoms. For samples receiving distilled water, mineral media,
acetone, pentachliorobiphenyl congener and surfactant, the percentage of
PCBs with three or less chlorine atoms were 61, 58, 63, 69 and 50,
respectively. With the exception of the control and the surfactant-treated
sample, these numbers represent increases over that previously observed

after 16 weeks. These experiments will continue to be monitored.

9/20/82 3-10

2192414G



SECTION 4 - DESCRIPTION OF WORK TASKS

4.1 Introduction

This section of the Work Plan addresses the tasks to be carried out in an
effort to achieve the piiot study quectives. Performance of these tasks will
provide information necessary to evaluate the feasibility of the bioremediation
alternatives for PCB-containing sediments within the Sheboygan River and Harbor
Site. Monitoring of the four armored areas containing sampling ports will
provide data for evaluating the progress of in situ PCB biodegradation by
anaerobic dechlorination. The CTF will be used to evaluate the effects of
enhancements on aerobic and anaerobic PCB biodegradation as viable remedial
alternatives. While the CTF serves as a possible model for future bioremediation
efforts, treatment strategies will have to be modified to suit given field
situations.

The treatment scenarios in the CTF will involve both anaerobic and aerobic
conditions, which are relevant to both in situ and amended in-vessel treatment.
That is, initial anaerobic conditions will be maintained to facilitate further
dechlorination of the higher-chlorinated PCB congeners in Cell #1. Aerobic
conditions will be developed and maintained in Cell #4 to provide an enhanced
environment for microbial mineralization of PCBs, including the already
dechlorinated congeners. Cell #1 will remain under anaerobic conditions with
the only amendments to be added being inorganic nutrients in RAMM. Cell #2
will serve as the confrol cell for Cell #1 and will receive no treatment. Cell #4
will be maintained under aerobic conditions by introducing oxygen-saturated
water and macro-nutrients to the sediment. Cell #3 will serve as the control
cell for Cell #4 and will receive no treatment and hence will remain anaerobic.

The decision to utilize both Celis #2 and #3 as respective controls for Cells

#1 and #4 was deliberate. This is because Celis #1 and #2 were filled
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concurrently, as were Cells #3 and #4. Consequently, each treatment cell
should contain material similar to its associated control cell. A comparison of
the values of various indices from the baseline sampling round between the four
cells suggests that the pairings are justified.

Resulté from previous and future bench-scale treatability studies will guide
implementation of various treatment modifications in the CTF. Bench-scale
studies using Sheboygan River sediments were conducted at the University of
Michigan under the auspices of Dr. Timothy Vogel (see Section 3.4). Other
bench-scale studies at the USEPA Environmental Research Laboratory in Athens,
Georgia, have been initiated under the direction of Dr. John E. Rogers.

Prior to the addition of any amendments, a tracer study will be performed to
evaluate the effectiveness of the amendment delivery system. Preliminary checks
have indicated there are no obvious blockages in the piping. Should the
existing system prove to be inadequate, alternate delivery systems will be
assessed and an appropriate choice made.

Periodic sampling, analysis, and data evaluation will be performed over the
course of one year, at least, and possibly over several years. Sampling
frequency and intervals will be modified if deemed necessary after review of
available data on a periodic basis. Sediment and water (pore water and
supernatant) will be sampled, and pore water monitoring will be conducted in
the field. The data will be evaluated to determine the progress of PCB
biodegradation in terms of the treatment objectives. Discussions pertaining to
the performance of bench-scale studies, amendment addition, sampling,

monitoring, analysis, and data evaluation to accomplish treatment goals, follow.

4.2 Bench-Scale Studies

Bench-scale studies involving PCB biodegradation in Sheboygan River and CTF

sediment were initiated by the University of Michigan. Some of these studies
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have been completed while others are still being monitored. Results thus far
have indicated that further PCB dechlorination can be stimulated by using the
organic substrate acetone and an added single PCB congener (possibly due to
its increased bioavailability). Other bench-scale studies using CTF sediment are
being initiated at the USEPA Environmental Research Laboratory in Athens,
Georgia. These studies will include, but not be limited to, aerobic experiments

with and without amendments.

4.3 Tracer Study

4.3.1  Overview

An effective solute delivery system is necessary for delivering amendments -
to the microbial populations within the sediments of the CTF. Liquid flow
through the CTF sediments can occur by gravity when added to the top, or
by pumping upward through the distribution piping located at the bottom of
each of the four cells. The effectiveness of this system to deliver ahd
distribute amendments throughout the CTF sediments must be determined.
This evaluation will be performed by pumping a bromide salt solution (a
conservative substance, termed a “tracer") through the sediments via the
distribution system. On September 20, 1991, preliminary checks of the CTF
amendment distribution system indicated that no obvious blockages were
present.

Sodium bromide was selected for this test because it does not undergo
reactions such as precipitation and sorption (i.e., it is conservative); it is non-
toxic; it is present at low background levels in the CTF pore water; it is very
soluble; and it can be detected down to a lievel of 0.4 ppm in the field
(Davis et al., 1985). The spatial distribution of the tracer will be established

by systematic sampling and analysis along both the horizontal and vertical
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planes of the sediment. The tracer study will be conducted in Cell #1, which
will eventually be amended and maintained under anaerobic conditions.

Bromide concentrations will be analyzed in the field with a digital pH/mV
meter (with a resolution of 0.1 mV) equipped with a combination bromide
selective-ion/reference electrode._ Prior to the start of the tracer test, a
calibration curve of electron potentiai in millivolts (mV) versus bromide
concentration will be prepared.

Limited data are available on background concentrations of bromide in the
CTF water. Three of four pore water samples from the November 1991
sampling event had concentrations of less than 0.75 mg/L; the fourth was
reported at 3.5 mg/L. Before the start of the tracer test, these leveis will be
verified in the field wusing the pH/mV meter and bromide selective-ion
electrode. Background bromide concentrations in water that will be used as
the tracer carrier will also be checked. lonic concentrations in available
water (CTF supernatant and Sheboygan River water) are not expected to vary
sufficiently to require an ionic strength adjuster.

Distribution of the tracer (or amendments in future applications) will
largely depend on advective transport by water within the CTF sediments.
Based on previous experience at the site, when the distribution system was
checked for blockages, an injection rate of between 5 and 30 gallons per
minute in each subsystem could be maintained. Prior to the initiation of the
tracer injéction, the rates at which water can be delivered to, or withdrawn
from, the CTF sedimants by various methods will be confirmed. These
methods will include the use of the delivery system beneath the sediments
and well points driven midway into the sediments. The maximum achievable
pumping rates will be used when refining the temporal aspects of the tracer

test (i.e., total injection time, period between sampling), assessing possible
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modifications to the delivery scheme and providing a relative measure of
hydraulic conductivity.

4.3.2 Methodology

Sodium bromide will be injected into the southernmost piping subsystem
in Cell #1, through the existing amendment delivery piping for the cell.
Water will be simultaneously pumped through one or both of the other two
subsystems in the cell. A sodium bromide concentrate containing a total
mass of 6 kilograms of bromide (7.7 kg as sodium bromide) will be prepared
and added to 50,000 liters of overlying water removed from the cell, to
provide an initial delivery concentration of 120 mg/L of bromide solution for
injection.

Each test cell is estimated to contain 500,000 liters of water prior to
any removal for use in preparing the bromide solution. Complete mixing
of the existing water with injection water would therefore result in a
theoretical concentration of 12 mg/L bromide, 30 times the detection limit,
and more than 3 times the highest bromide concentration reported for the
CTF. Since the tracer injection and monitoring will be concentrated in one-
third of the cell, complete mixing is not anticipated and, consequently,
higher concentrations are expected in the area being monitored.

Prior to initiation of the tracer test, a network of at least 14 sampling
locations within Cell #1 will be established above the subsystem in which
tracer is being injected. At each location, samples will be withdrawn from up
to three depths, depending on the actual depth of sediment, using hand-driven
well points. To minimize vertical mixing of pore water in the samples,
screening on the well points will be limited to a maximum of 6 inches. Since
distribution of the bromide throughout the sediment is the major concern,
most locations will be sampled only after injection is complete. A subset of

these locations will, however, be sampled and bromide analysis conducted
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during the injection phase of the tracer study to provide information on the
movement of the tracer on a “real-time" basis. Initially, a few locations in the
cell would be monitored during the injection. However, the exact number of
Jocations will be determined after rates of injection have been established.

Sampies will also be taken from the overlying water in the cell and any
water present in the effluent and leak detection systems. All samples will be
analyzed in the field, immediately after collection, for bromide. If a 30 gallon
per minute injection flow for each subsystem is realized, the injection period
will last about seven and one-half hours.

4.3.3 Data Analysis

After samples from all locations and depths have been analyzed for
bromide, the resuiting data will be reviewed to determine the relative degree
of bromide movement, and to observe any evidence of channeiing or the
existence of "dead zones". Both the vertical and horizontal distribution of the
tracer will be noted. For the purposes of this test, the solute will be
considered delivered to an area if the pore water bromide concentration
exceeds 15 mg/L (a 10 percent injection solution plus approximataly 90
percent high background). An even distribution, although desirabie, is not
necessary. A preliminary mass-balance calculation will be performed.

If more detailed information on hydraulic properties of the sediments is
needed after the initial tracer study in Cell #1, appropriate constant-head,
falling-head, or siug tests will be conducted in situ. Sediment cores may be
obtained on an “as needed" basis to relate physical properties of the sediment
to observed tracer distribution patterns. Sediment cores may also be taken
from selected locations to relate results obtained during the tracer study to
the local physical characteristics of sediment. This may involve a simple
qualitative description of the sediment or a more detailed particle size

analysis.



Depending on the resuits obtained from the tracer injection, the goal of
the next phase of the study will be to determine how best to manipulate
water flow through the sediment so that the water will act as an advective
agent, distributing a solute through the sediment.

The use of well points to inject or withdraw water, in conjunction with the
underlying amendment delivery system, is a possible alternative. Further
addition of tracer to recycle water is an option during any of these steps.
The choice of alternatives, if necessary, would be made after reviewing the
initial results of the tracer test. The utility of existing sampling locations, or
the need for establishing new ones in nearby locations wouid aliso be

considered at that time.

4.4 Amendment Addition

Following the establishment of an effective amendment/solute distribution
method in the CTF, selected RAMM components (Table 4-2) will be introducéd
into Cell #1. Cell #4 will be amended with oxygenated water and a modest
supplement of macro-nutrients.

The armored areas will not receive any amendments but will be monitored so
that an evaluation of unenhanced in situ biodegradation can be made. While
the entire pilot study addresses bioremediation of sediments both in place and
in vessel, amendment addition studies will be limited, at least initially, to the
CTF.

4.4.1_ Aerobic Treatment

The operation of the aerobic treatment cell, Cell #4, will involve:
withdrawal of overlying or interstitial water from the cell, continuous aeration
of the withdrawn water with compressed air; nutrient (nitrogen and
phosphorus) addition as required based upon the resuits of periodic

monitoring; and reinjection of the aerated water into Cell #4 through the
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distribution system or through a series of injection wells. At all times,
attempts will be made to keep water being pumped through this cycle within
the confines of the CTF. Pumps for the recycling and distribution of the
water and amendments will, to the extent possible, be located on or near a
central work platform in the CTF.

In April 1990, water was observed in the CTF leak detection systems
(LDS). Since then, approximately 1200 gallons of water have been pumped
daily from the Cell #4 LDS back into the cell or treated in a nearby
contingency water treatment facility (CWTF) and subsequently discharged into
the River. Treatment and discharge of excess water are only performed when
necessitated by excessive precipitation.

Preliminary calculations indicate that Cell #4 contains an estimated
492,000 liters (130,000 gallons) of water, including pore and overlying water.
The desired flow rate of water through the CTF is one volume per day, which
would require a pumping rate of 90 gallons per minute. Should the large
volume of overiying water restrict the use of lower pumping rates, overlying
water levels may be reduced prior to water re-circulation.

This rate of water exchange in Cell #4 could in theory provide
approximately one liter of re-aerated water per day for every three kilograms
of sediment. This ratio can be compared to results of any oxygen
consumption bench-scale studies that might be conducted to determine the
rate at which oxygen needs to be transferred to the CTF sediments for
maintaining an acceptable aerobic environment. Suggested bench-scale tests
which may provide greater insight into the oxygen consumption characteristics
of the sediments range from simple BOD determinations to column studies
designed to assess the effects of varying water to sediment ratios.

It deemed necessary, a seories of six well points (two above each

distribution subsystem) will be used to augment the delivery of nutrients and
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oxygen into the areas of greatest sediment depth in Cell #4. These six well
points will be located in areas of maximum sediment depth and screenaed 1.5
to 3 feet above the sediment bottom. Filexible hosing will be used to connect
these well points to a header running along the edge of the cell and
connected to the amendment source. The injection rates of nutrients and
oxygenated water into these well points, while dependent on local permeability
of the sediments, are expected to be much lower than the rates of injection
beneath the sediments. These injection well points may be utilized either
continuously or on an “as needed" basis.

Overlying water will be withdrawn from Cell #4, at a rate equal to the
injection rate, through the distribution system and injection wells. The
proposed location for water withdrawal will be somewhat central and furthest
from the outer walls of the CTF. Such a location will allow withdrawal of
water in near-equal amounts from each subsystem of the cell and should
establish a flow of overlying water generally from near the outer walls toward
the withdrawal point.

Well points will also be installed to collect sampies for assessing the
effectiveness of the distribution system. These samples will be collected
weekly over the experimental period. Process control will be maintained by
analyzing the samples from these well points for pH, dissolved oxygen,
nitrogen and phosphorus. At least one well point will be screened near the
lower third of the sediments, and another will be located in an area of
relatively deep sediment and screened 1 to 1.5 tfeet below the sediment
surface. Each well point will be fitted to allow for pumping of samples from
a central work area. The water recycling and distribution lines may also be

fitted with ports at the central work area for collecting in-line samples.
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4.4.2 Anaerobic Treatment

The anaerobic treatment cell, Ceil #1, will not require a continuous
source of amendments as will the aerobic cell, but many aspects of the
distribution approach to be used in the aerobic cell will also be used in Cell
#1. This includes the use of excess overlying water with added amendments
which will be reinjected into the CTF sediment through the underlying
distribution system and possibly through a series of well points. As with Cell
#4, water is collected daily trom the LDS of Cell #1 and subsequently
returned to the cell. However, only approximately 120 gallons (about one-
tenth the average removed from Cell #4) are removed from Cell #1.

The RAMM will only be added as required; therefore, the rate of injection
is not as critical as in the aerobic cell. After the desired quantity of RAMM
has been introduced to the cell, additiona! water recycling may be employed
to provide a more uniform distribution. Pumping of two cell water volumes
should be sufficient. A series of six well points may be located in areas of
deepest sediment to augment RAMM distribution. The well points will be
screened from 2 to 4 feet into the sediment. These wells will only be used
during RAMM injection, if deemed necessary, and then removed. Only certain
constituents of RAMM, (mineral salts and trace metals) will be added to the
CTF. The recipe for RAMM is provided in Table 4-2, and the elemental

composition is provided in Table 4-3.

4.5 Sampling and Analysis

4.5.1 CTF Sediment

Time-zero sampling will be conducted just prior to the onset of sediment
amendment (RAMM addition to Cell #1 and aeration of Cell #4), and
subsequent sampling will be conducted at intervals of roughly 2, 4, 6, and

12 months. The last four sediment sampling rounds will be conducted in
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August, October, and December, 1992 and June 1993. A total of 35
individual sediment cores will be removed from each cell and composited in
groups of seven to provide five composite samples per cell. Samples will be
collected in such a manner so as to obtain sediment cores that are most
representative of the vertical distribution. Method(s) to be employed will be
determined by the sampling crew onsite, depending on the conditions
encountered. Approximately 10 kg of sediment per composite sampie are
collected in a stainless-steel mixing bowl (approximately 2 feet in diameter)
and mixed for about five minutes or longer if needed until the sediment
mixture appears visually uniform. Mixing is performed by hand with a steel
trowel-like scoop. Small amounts of the mixed sediment are collected from
various locations within the bowl and used to fill one-pint (approximately one-
halt-liter) glass jars. These jars are placed on ice and shipped to the
laboratory for duplicate samples to be analyzed. Samples will be collected
from randomly selected locations on a pre-established grid. For each céll,
the locations of 180 individual cores will be referenced in terms of x and y
coordinates measured from a fixed datum. These 180 locations will be
equally spaced within a given cell. The locations of the seven cores making
up a given single composite sample will be randomly chosen (with a random
number generator) from among these pre-established locations. No location
will be sampled more then once during the study. During subsequent
sampling évents, the number of core locations available for sampling will be
reduced from 180, By the number of cores removed during previous sampling.
Individual core samples will be carefully logged, noting depth of sediment
penetrated, length recovered, and physical characteristics of the composite
sample.

The samples will be sent to the USEPA Environmental Research Laboratory
in Athens, Georgia, for congener-specific PCB analysis in accordance with
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their quality assurance/quality control measures. Additionally, for the first two
and possibly other sampling rounds, two of the composite samples from Cells
#1 and #4 and one from each of Cells #2 and #3 will be sent to Northeast
Analytical Lab Services (Northeast) in Schenectady, New York, for congener-
specific PCB, oil and grease, and TOC analyses. During the first two
sampling rounds, all of the five composite samples from each of the four ceils
will be analyzed for TOC and oil and grease. As a quality control measure,
Northeast will analyze one of the samples for PCB analysis in duplicate, and
a subsample of one of the composites spiked with a PCB mixture of known
concentration. The percent recovery of the known total PCBs will then be
calculated.

Two composite sediment samples per cell will also be analyzed during the
tirst two sampling rounds, and perhaps during subsequent rounds (depending
on initial results), for the following: total Kjeldahl nitrogen (TKN), suifate and
ortho-phosphate.

452 CTF Pore Water

Pore water may be periodically monitored for dissolved organic carbon,
ammonia, nitrate, nitrite, sulfate, ortho-phosphate, iron, TKN, and sulifide.
Temperature, redox potential, and pH will be monitored in Cells #1 and #4,
and dissolved oxygen (DO) leveis will be monitored in Cell #4 (the aerobic
cell).

4.5.3 Armored Areas

Each of the four armored sediment areas containing sampling ports (Areas
7, 8, 10, and 11) has been sampled three times thus far, in roughly six-month
intervals. These samples were shipped to Northeast for congener-specific PCB
analysis with results indicating that further monitoring is warranted.

Consequently, the applicability of the existing sampling approach is currently
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being re-evaluated, and any modifications will be provided as a suppiement
to this Work Plan.

454 Field Decontamination Procedures

Field decontamination involves the cleaning of reusable equipment
(sampling and other) and the proper disposal of non-reusabie materials. All
reusable equipment which comes into direct contact with sediment will be
cleaned. Heavier equipment will be cleaned on the decontamination pad
located in close proximity to the CTF. Cieaning will be repeated, as
necessary, until all residual sediment is removed. Wash/rinse water will be
collected and ptaced in the CTF. Sampling equipment will be cleaned in-
between sampling cells during composite sampling, and after sampling each
location when individual samples are collected. Gloves worn by sampling
personnel will be changed in-between composites to avoid cross-contamination.

When samples are to be analyzed for organic constituents, the field

sampling equipment will be cleaned as follows:

1. Non-phosphate detergent and water wash;

2. Tap water rinse;

3. Solvent rinse (e.g. hexane);

4. Laboratory supplied distilled/deionized water rinse; and

5. Repeat solvent and water rinse (steps 3 and 4) twice and allow

equipment to air dry.

Equipment to be used in collecting samples for analysis of inorganic

constituents will be cleaned as follows:

1. Non-phosphate detergent and water wash,;
2. Nitric acid rinse; and
3. Tap water rinse.

413
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During the cleaning of equipment, safety procedures presented in this
document and the ASRI Heaith, Safety and Contingency Plan (Blasland &
Bouck, 1989) will be strictly adhered to.

All cleaning water generated during any cleaning procedure will be
collected and contained onsite for placement into the CTF. All solvent rinse
solutions will be contained and either treated or disposed at an appropriate
hazardous waste facility, if necessary. Solids resulting from personnel
cleaning activities (e.g., disposable gloves, disposable clothing, and other
disposabie equipment) will be placed in plastic bags. These bags will be
transferred into appropriately labelled 55-gallon drums for disposal at an
appropriate hazardous waste facility.

4.5.5 Analytical Methods

Congener-specific PCB analysis will be performed with gas chromatography
using a 30-meter DB-1 capillary column (Northeast Analytical, 1990). Analysis
for organic carbon will be performed using a Dohrmann DC-180 TOC Analyiar
as per EPA Method SW846-9060 (September 1986) while total recoverable oil
and grease will be determined using EPA Method SW846-9070 (September
1986). The USEPA Environmental Research Laboratory will conduct the bulk
of the congener-specific PCB analysis at its Athens, Georgia location.
Hazleton Environmental Services will analyze the CTF pore water and

sediments for macro-nutrients using analytical methods presented in Table 4-4.

4.6 Data Evaluation and Treatment Objectives

Blasland & Bouck has proposed the use of several criteria to evaluat.e the
progress of sediment remediation by anaerobic PCB dechlorination (see Section
2.5 of this Work Plan). The proposed criteria are: a three-compound PCB
toxicity index of monoortho-coplanar congeners; an index of bioaccumulative

congeners; the average number of nonortho-chlorine atoms per moleculs;
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characteristic dechlorination products; and relative quantities of individual
homologs. These indices are relevant to public hea!th and environmental issues,
relatively easy to monitor, and sensitive to the changes effected by anaerobic
dechlorination.

The three-compound toxicity index is made up of the sum of monoortho-
coplanar PCB congeners with IUPAC numbers 105, 118, and 156. Although each
of these congeners has a co-eluting partner (congeners 132, 149, and 171,
respectively), in Aroclor 1248 the three monoortho-coplanar compounds are at
higher concentrations than their co-eluting partners.

The group of 18 predominantly bioaccumulative congeners are made up of the
following, listed by IUPAC numbers: 28, 74, 90, 99, 118, 138, 153, 156, 170,
180, 183, 187, 194, 196, 201, 203, 206, and 209. Twelve additional congeners,
though not predominantly bioaccumulative, complete the group of bioaccumulative
congeners; they are, by IUPAC numbers: 33, 44, 49, 52, 61, 66, 70, 84, 87,
105, 128, and 146. Several of these bioaccumulative congeners also hﬁve
inseparable co-eluting partners which, are therefore also included in the
summation.

The products targeted for evaluation were those in the five most abundant
product peaks. By [UPAC numbers, these are 1 (congener 2), 4 co-eluting with
10 (congeners 2,2’ & 2,6); 5 co-eluting with 8 (congeners 2,3 & 2,4'); 16 co-
eluting with 32 (congeners 2,3,’3 & 2,4,'6); 17 (congener 2,2,'4) and 19
(congener 2,2,'8). These are all early eluting congeners, as would be expected
for PCBs with lower molecular weight arising from chlorine losses due to
dechlorination.

The analytical results as received from the laboratory provide values for both
the weight and mole percent contributions of each chromatographic peak. Some
of these peaks contain co-eluting congeners which are indicated on the data

sheet provided by the laboratory. Additionally, for each sample, the data sheet
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contains summaries of total PCBs, the ortho- and nonortho-chlorine ratios, and
the homolog distributions. Consequently, it is necessary to extract and sum,
where necessary, the monoortho-coplanar, bioaccumulative, and dechlorinated
congeners.

Data management and evaluation would be accomplished through the use of
a computer spreadsheet (database) and simple programming routines. This
would facilitate the analysis of complex data sets where each congener-specific
PCB analysis produces in excess of one hundred peaks per sample.

Aerobic biodegradation will be gauged by tracking reductions in both total
PCB concentrations and aerobically biodegradable congeners relative to
biorecalcitrant (non-biodegradable) congeners. Biodegradable and non-degradable
congener reductions, will be compared to compensate for losses due to non-
biological (physical and chemical) processes.

- Treatment objectives will be developed in consultation with the regulatory
agencies. Necessary objectives include the extent of dechlorination required
prior to making any switch in Cell #1 from anaerobic to aerobic conditions, as
well as, the extent to which the final concentrations of relevant PCB congeners

need to be reduced so that no further treatment is necessary.
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SECTION 5 - QUALITY ASSURANCE/QUALITY CONTROL

5.1 General

Efforts will be made to maintain the integrity, quality, and accuracy of data
generated during the Biodegradation Pilot Study. Quality assurance/quality
control (QA/QC) guidelines will follow those set forth in the ASRI Quality
Assurance Project Plan (QAPP) and will be supplemented by this section of the
Biodegradation Work Plan. In instances where inconsistencies between the two

documents may arise, this Work Plan will supersede the ASRI-QAPP.

5.2 Project Responsibilities

As mentioned previously, this study is a cooperative venture between Blasiand
& Bouck Engineers, P.C. (acting on behalt of Tecumseh Products Company), and
the ARCS program (acting on behalf of the USEPA and specifically the Great
Lakes National Program Office, GLNPO). Consequently, the USEPA Environmental
Research Laboratory (ERL) has been designated as an additional laboratory for
chemical analyses - predominantly congener-specific PCB analysis. Changes to
personnel mentioned in the ASRI-QAPP foliows:

a) AReplacements:

] USEPA Oversight Project Scott Anderson, P.E.,
Manager (B&V Waste Science (Replaces Martin
Technology) Chapple)

o] Project Coordinator Dawn S. Foster, P.E.
(Blasland & Bouck) (Replaces Robert K.

Goldman, P.E.)

o Project Manager Mark P. Brown, Ph.D.

(Blasland & Bouck) (Replaces Dawn S.
Foster, P.E.)

o QA Coordinator Laurie Johnston

(Blasland & Bouck) (Replaces William A.
Ayling)
20082 5-1



o Project Coordinator Paul L. Kozol, P.E.
(WDNR) (Replaces Robin R.
Schmidt)

b) Additions:

o USEPA-Region V, Project Manager Bonnie Eleder

o] USEPA-GLNPO, Project Manager Richard Fox

o USEPA-ERL, Project Manager John Rogers, Ph.D.

o USEPA, QA Officer Eric Weber, Ph.D.

o USEPA, Sample Custodian Eric Weber, Ph.D.

o USEPA, Laboratory Manager Jack Jones, Ph.D.
5.3 Fleld Measurements

Field measurements to be taken in addition to those mentioned in the ASRI-
QAPP are:
o Sodium bromide concentrations in water samples during the tracer study;
and
o Dissolved oxygen concentration in water samples from CTF Cell #4.
The measuring devices used in taking these measurements will be calibrated as

per manufacturer recommendations.

5.4 Analytical Procedures

Analytical procedures to be employed in this study are discussed in
subsection 4.5.5 and summarized in Table 4-4. In general, anions will be
measured by ion chromatography (IC) rather than the calorimetric and
spectrophotometric methods specified in the ASRI-QAPP. Total and dissolved
organic carbon will be measured using Method SW846-9060, instead of Method
505B in "Standard Methods", as specified in the ASRI-QAPP. The method for oil
and grease will be SW846-9071 instead of Method 413.1, as specified in the

ASRI-QAPP.
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SECTION 6 - HEALTH AND SAFETY CONSIDERATIONS

A Health, Safety and Contingency Plan (HSCP) was developed for the ASRI
by Blasiand & Bouck and was dated October 1989. Health and safety
considera.tions for the biodegradation pilot study will follow those provided in the
ASRI-HSCP to the extent to which they apply. Certain chemicals that will be
used in this study were not discussed in the ASRI-HSCP and are therefore
discussed herein; these chemicals are the sodium bromide tracer, as well as the
macro-nutrient amendments and RAMM. Where inconsistencies may arise, this
Work Plan will supersede the HSCP.

Sodium Bromide

As indicated on the material safety data sheets (MSDS) included in the
Appendix, sodium bromide is moderately toxic when inhaled or ingested but
there are no set limits on occupational exposure. Protective eyeglasses or
safety goggles and impervious gloves, boots, and aprons should be worn.
RAMM

The RAMM mixture contains inorganic ions which are found naturally in soils
and water. They are at relatively low concentrations and the pH of the CTF is
near neutrality. While RAMM is not corrosive, dermal contact and ingestion
should be avoided. The Appendix contains available MSDS for the RAMM

components used in this study.
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SECTION 7 - SCHEDULE AND ORGANIZATION

7.1 Project Schedule

Time-zero sediment sampling is scheduled for initiation shortly after the tracer
study, weather depending. Amendments will be added soon thereafter and
activities will follow the schedule provided in Figure 7-1. Periodic sampling and
analysis will be performed at intervals indicated on the figure. Bench-scale
studies will proceed concurrently with appropriate modifications to design,
protocols, and sampling frequency to be made as deemed appropriate. An
interim report will be prepared in early 1993, and a final report will be provided

at the end of the project.

7.2 Project Organization

This project is being conducted jointly by Blasland & Bouck Engineers, P.C.,
on behalf of Tecumseh Products Company, and the USEPA (a project
organization chart is provided on Figure 7-2). For Blasland & Bouck (Figure 7-
3), Dawn S. Foster, P.E., will continue to serve as coordinator of the overall
project and will provide administrative oversight. Mark P. Brown, Ph.D., will
manage the biodegradation pilot study and provide technical oversight for
treatment design, sampling, data evaluation, and coordination with the ARCS
program. Kendrick Jaglal will assist with project management to supplement the
efforts of Ms. Foster and Dr. Brown, and will be responsible for overseeing day-
to-day project activities. Field activities will be performed under the direction
of Richard P. DiFiore with technical support provided by Patrick N. McGuire and
Charles R. Barnes. For the USEPA, Bonnie Eleder will coordinate administrative
activities while John E. Rogers, Ph.D., will be responsible for technical

management.
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Congener

Coplanar PCBs
3,3'4,4'5 - Penta CB

334455 - Hexa CB

33,44 - Tetra CB

Monoortho-Coplanar PCBs
23'4,4'5 - Penta CB

23,344 - Penta CB

23445 - Penta CB
23445 - Penta CB
233445 - Hexa CB
233445 - Hexa CB
234455 - Hexa CB

2334455 - Hexa CB

Relerences:
1 - Huckins, et al., 1988.

IUPAC
No.

126

169

77

118

105

123
114
156
157
167

189

2 - Mullin, 1980 In Huckins, et al., 1988

3 - Albio, et al, 1981.

4 - Kannan, et al., 1987.
§ - Schutz, et al., 1987.
6 - Sale, 1990.
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COPLANAR AND MONOORTHO-COPLANAR PCBS IN AROCILORS

TABLE 2-1

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

IEF(6)

01

0.05

0.01

0.001

0001

0.001
0001
0.001
0.001
0.001

0.001

Aroclor
1016

ND(1)

ND(1)

1.62(5)

Arocior

1242

<0 025(1)

0 0019(4)

ND(4)
024(1)
0.35(2)

0.51(4)
0.45(5)

0.31(2)
0.86(5)

ND(5)
ND(5)
0.09(5)
ND(5)
ND(5)

ND(5)

Notes:

Aroclor Aroclor
1248 1254
<0025(1) <0 025(1)
ND(3) 0 16(3)
0.0052(4) 00038(4)
ND(4) . 0000051(4)
0.34(1) 002(1)
0.65(2) 011(2)
0.47(3) 0.12(3)
0.62(4) 0.062(4)
6.39(5) 0.57(5)
1.11(2) 271(2)
<001(3) <0.01(3)
3.83(5)
0.81(5)
ND(5)
1.62(5)
ND(5)
0.21(5)
ND(5)

CB - chlorobipheny!
ND= None detected
TEF= Toxic equivalency factor

IUPAC - International Union of Pure and Applied Chemists

Values reported in mole percent

Ajocior
1260

<0 025(1)
159(3)
0.00032(4)

ND(4)
ND(1)
0.11(2)

0.04(3)
0 026(4)

0.03(2)
<0.01(3)
007(5)
ND(5)
ND(5)
0 88(5)
0 14(5)
0 26(5)

0.11(5)



TABLE 2-2
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALYSIS OF COPLANAR AND MONOORTHO-COPLANAR_ PCBS
IN_AROCLOR 1248

Compound Weight Percent of
(UPAC No.) TEF Percent Reference Co-Eluting PCBs
126 0.1 0.005 1 0.3
169 0.05 ND 1 100
77 0.01 0.6 1.2 7.4
118 0.001 4.0 3 74
105 0.001 1.1 2 68
123 0.001 0.4~ 3 100
114 0.001 ND 3 7.6
156 0.001 0.9* 3 75
157 0.001 ND 3 100
167 0.001 0.1* 3 100
189 0.001 ND 3 100
Notes:
* Mean reported for Aroclors 1242 and 1254
ND None detected

TEF Toxic equivalency factor

[UPAC Internationai Union of Pure and Applied Chemists

Column: DB-1 tused silica capillary coated with a 0.25 um bonded liquid
phase of Polydimethylsiloxane

References:

1 Kannan, et al., 1987
2. Mullin, 1980 in Huckins, et al., 1988
3 Schulz, et al.,, 1989
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TABLE 3-1
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALYTICAL RESULTS OF CTF SEDIMENT SAMPLING

CELL 4 (NOVEMBER 1990)

Compaosites

Index : 1 2 3 _4* 5 6 7 Mean +/- SD
Total PCBs, ppm 160 260 210 200 295 560 595 325 + 175
Ortho-chiorine ratio 1.56 1.55 1.56 1.61 1.64 1.63 160 159 + 0.04
Non-ortho-chlorine ratio 1.66 1.67 163 202 1.57 238 209 186 + 0.30
Homologs, mole%

monoc- 1.7 2.7 25 1.6 22 0.31 1.5 1.8 + 0.79

di- 27 28 26 17 32 57 13 21 £+ 95

tri- 36 a3 38 29 29 21 29 31 + 55

tetra- 2 21 21 28 20 45 35 28 + 9.3

penta- 10 1 10 17 13 21 17 14 + 4.3

hexa- 25 3.0 22 5.3 3.3 5.3 41 37 +13

hepta- 0.51 0.57 0.48 0.96 0.52 088 072 066 + 0.19
Sum of mono-ortho

coplanar PCBs, mole % 21 25 1.9 44 22 5.0 38 31 +13
Sum of 18 predominantly

bioaccumulative congeners,

mole % 11 1 12 14 8.2 15 14 12 + 24
Sum of all 30 bioaccumulative

congeners, mole % 27 28 28 39 25 54 44 3B+ 1
Products, mole %

2 1.5 23 2. 1.4 1.9 0.25 1.4 1.5 + 065

22 & 26 20 21 20 1.3 1.9 0.32 1.1 1.5 + 064

24 23 24 21 14 29 32 9.4 18 + 9.1

22'6 23 21 24 15 20 0.42 1.1 1.7 £ 072

22'4 10 93 10 6.7 8.5 25 5.5 76 + 28

22'3 & 24’6 6.6 59 6.9 46 6.3 27 39 53+ 16
TOC, % 1.5 1.5 1.7 1.4 1.7 0.9 1.7 1.5 + 0.30

Notes:

* Average of duplicates

Results are expressed to two significant tigures except as noted below.
Total PCBs are expressed to the nearest multiple of 5.

Ortho- and non-ortho-chlorine ratios are expressed to two decimal places.
Index values for unaltered Aroclor 1248 mixture are presented in Table 5-9.

vz
194 14F
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Cell

Number

1

TABLE 3-2

SHEBOYGAN RIVER AND

HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

CIF_SEDIMENT DESCRHIPTIONS

Composite Recovered

Number Depths' (it)
1 07, 22, 1.1,
0.7, 1.0, 1.0,

1.

2 1.9, 0.6, 1.3, 1.1,
1.5, 0.6, 0.7

3 1.0, 1.1, 1.0, 1.5,
1.2, 1.8, 2.1

4 1.7, 0.9, 1.8, 2.5,
1.4, 0.8, 1.6

5 2.1, 1.3, 1.0, 1.9,
20, 1.6, 0.8

1 1.8, 1.2, 0.9, 1.0
1.2, 1.3, 0.7

2 1.5, 1.9, 1.7, 1.3,
1.3, 1.8, 1.3

3 1.6, 2.1, 1.1, 1.4,
22, 19, 16

4 1.1, 1.8, 1.2, 0.7,
1.4, 0.8, 1.0

Date

7/22/91

7/22/91

7/23/91

7/23/91

7/23/91

7/23/91

7/23/91

7/24/91

7/24/91

Sample Description

Fine sand to coarse sand and
gravel, brown clay with some silt,
moderate organic odor

Brown clay and gravel, some coarse
sand and silt, strong organic odor

Coarse sand and gravel, clay, some
silt, moderate organic odor

Clay and silt, some sand and
gravel, moderate organic odor

Coarse sand and gravel, clay, some
silt, moderate organic odof

Coarse sand and gravel, trace of
silt, slight organic odor

Clay, silt, and gravel, some sand,
moderate organic odor

Dark brown silt and clay, some
gravel and coarse sand, strong
organic odor, visible oil sheen

Fine to coarse sand with gravel,
some clay, trace of silt, moderate
organic odor

( Page 1 of 3
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Cell

Number

2

Composite
Number

5 .

SHEBOYGAN RIVER AND HARBOR

TABLE 3-2

BIODEGRADATION PILOT STUDY WORK PLAN

1.6,

CIF SEDIMENT DESCRIPTIONS

(Continued)
Recovered
Depths' (ft) Date
2.0, 1.1, 2.5, 7/24/91
1.6, 1.0, 1.2

2.3, 0.8 2.0, 2.0,

0.8,

1.3,

1.9,

1.1,

1.8,

1.5,

1.0,

0.8, 1.2,

1.6, 1.0,
1.9, 2.2,

1.7, 1.0,
1.4, 0.7,

1.3, 1.1,
0.6, 0.9,

1.3, 0.8,
1.8, 1.2,

1.0, 1.7,
1.4, 1.3,

2.0, 1.1,
1.6, 1.6,

1.6, 1.2,
0.8, 1.2,

1.0

1.1,
1.1

1.0,
1.4

1.0,
1.9

1.7,
1.3

0.9,
1.4

7/24/91

7/24/91

7/24/91

7/24/91

7/24/91

7/25/91

7/25/91

7/25/91

Sample Description

Brown clay with coarse sand and
gravel, trace of sill, moderate
organic odor

Clay, coarse sand and gravel, trace
ol silt, slight organic odor

Coarse sand and gravel, some clay
and silt, moderate organic odor

Clay with coarse sand, some gravel,
silt, moderate organic odor

Clay with gravel, some sand and
silt, slight organic odor

Fine sand and clay with sill, some
gravel, moderate organic odor

Clay with some silt, coarse sand,
slight organic odor

Medium to coarse sand and gravel,
clay, trace of silt, slight organic
odor

Fine to coarse sand and clay,
some silt, moderate organic odor
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TABLE 3-2
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

CTE_SEDIMENT DESCRIPTIONS
(Continued)

Cell Composite Recovered
Number Numbert : Depths' (it) Date Sample Description
4 4 2.0, 1.3, 2.0, 1.6, 7/25/91 Medium to coarse sand, clay, some
09, 16, 1.6 silt and gravel, moderate organic
odor
4 5 1.8, t.1, 2.1, 1.0, 7/25/91 Dark brown silt and clay with fine
1.8, 1.8, 0.7 to medium sand, slight organic
odor
Note:

' Depth of sediment recovered for each of the seven cores comprising one composite sample.
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TABLE 3-3
SHEBOYGAN RIVER AND HARBOR
BIODIGRADATION PIt OT STUDY WORK PI AN

CTF_MACRO-NUTRIENT PORE WATER FIELD SAMPLING RESULTS'

Sample Conductivity Sample
Location Date Time Temperatuie (°C) pH (mS/cm) Depth® (it)
Cell 1 - W1 11/14/91 15:50 6 6.54 1.190 3.0-35
Cell 1 - W2 11/14/91 15:10 7 6.76 0.676 3.0-35
Cell 1 - W3 11/14/91 15:30 7 6.40 1.290 3035
Cell 1 - Surface :

Water? 11/14/91 16:00 3 8.20 0.362
Cell 2 - W1 11/15/91 9:30 7 6.29 1.910 2.0-25
Cell 2 - W2 11/15/91 9:.00 7 6.31 1.990 2.0-25
Cell 2 - W3 11/15/91 8:30 5 6.91 0.608 2025
Cell 2 - Surface

Water? 11/15/91 9:40 3 7.51 0.446
Cell 3- W 11/14/9 10:45 6 6.25 1.800 1.0-1.56
Cell 3 - W2 11/14/91 11:30 6 629 1.570 1.0-15
Cell 3 - W3 11/14/91 12:15 6 6.41 1.520 1520
Cell 3 - Surtace

Water? 11/14/91 12:30 3 8.13 0.488
Cell 4 - W1 11/13/91 13:45 6 6.60 4.200 20-25
Cell 4 - W2 11/13/91 14:45 7 6.50 2.440 2025
Cell 4 - W3 11/13/91 15:45 6 6.63 0.536 2025
Cell 4 - Surface

Water 11/13/91 16:00 3 6.87 0.465
Notes:

! Water samples were analyzed for the following: sulfide, chloride, sulfate, nitrate, nitrite, phosphate, calcium, potassium, sodium, magnesium,
iron, ammonia, total phosphorus, and alkalinity.

Surface water samples were not analyzed.

3 Sample depths were measured from top of sediment.

--  Readings taken at the water suiface.

~




42382
15581

TABLE 34
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PIt OT STUDY WORK PLAN

CTF MACRO-NUTRIENT SEDIMENT FIELD SAMPLING RESULTS'

Sample Sample

Location Date Time Depth? (it) Sample Description

Cell 1 -W1 11/14/91 15:50 30-35 Dark brown silt, fine sand, coarse gravel.
Celi 1 - W2 11/14/91 15:10 30-35 Brown clay and gravel, some fine sand.

Cell 1 - W3 11/14/3 15.30 30-35 Brown fine sand, some silt, and coarse gravel.
Cell 2 - W1 11/15/91 9:30 20-25 Dark brown silt and fine sand.

Cell 2 - W2 11/15/91 9:00 20-25 Brown silt, with medium to coarse sand.

Cell 2 - W3 11/15/91 8:30 20-25 Brown coarse sand, some silt.

Cell 3 - W1 11/14/91 10:45 10-15 Brown medium to coarse sand and gravel.
Cell 3 - W2 11/14/N 11:30 10-15 Brown fine, medium, and coarse sand and ¢giavel.
Cell 3 - W3 11/14/91 12:15 15-20 Brown medium to coarse sand and gravel.
Cell 4 - W1 11/13/91 13:45 20-25 Brown silt, trace of clay and rools.

Cell 4 - W2 11/13/91 14:45 20-25 Brown and dark brown fine sandy silt.

Cell 4 - W3 11391 15:45 _ 20-25 Brown tine to coarse sand and gravel.
Notes:

! Samples were analyzed for cation exchange capacity, total phosphate, and total Kjeldahl nitrogen.
2 Sample depths were measured from top of sediment.



TABLE 3-5
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALTYICAL RESULTS OF CTF SEDIMENT SAMPLING

CELL 1
Composites
Index 1 2 3* 4 5
Total PCBs, ppm 160 215 245 390 260
Ortho-chlorine ratio 1.54 1.53 1.51 1.62 1.59
Non-ortho-chlorine ratio 1.71 1.69 1.61 2.08 2.00
Homologs, mole %
mono- 2.3 3.0 2.2 1.8 1.4
di- 24 22 31 17 15
tri- 38 41 36 30 34
tetra- 23 22 19 25 31
penta- 9.2 8.7 8.4 16 13
hexa- 3.2 2.6 2.9 8.7 5.4
hepta- 0.62 0.51 0.59 1.5 0.92
Sum of mono-ortho-
copfanar PCBs, mole % 2.4 2.0 2.2 5.6 3.8
Sum of 18 predominantly
bioaccumulative congeners,
mole % 11 13 11 17 14
Sum of all 30 bicaccumulative
congeners, mole % 29 27 25 40 39
Products, mole %
2 1.9 2.6 2.0 1.6 1.2
22' & 26 1.9 2.0 2.0 1.4 1.3
24’ 20 18 27 14 12
22'6 2.1 2.0 2.2 1.5 1.6
22'4 9.2 9.5 9.9 6.7 6.7
22'3 & 24’6 57 55 6.1 4.1 4.7
Oil & Grease, mg/g 0.25 0.17 0.31 0.37 0.35
TOC, % 0.94 0.29 0.62 1.3 0.49
Notes:

* Average of triplicates.

Results are expressed to two significant figures except as noted below.
Total PCBs are expressed to the nearest multiple ot 5.

Ortho- and non-ortho-chlorine ratios are expressed to two decimal places.
Index values for unaltered Aroclor 1248 mixture are presented in Table 5-9.

427132
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TABLE 3-6
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALTYICAL RESULTS OF CTF SEDIMENT SAMPLING

CELL 2
Composites
index _ 1 2* 3 4 5
Total PCBs, ppm 185 145 105 360 125
Ortho-chlorine ratio 1.59 1.54 1.53 1.59 1.53
Non-ortho-chlorine ratio 2.06 1.67 1.72 2.13 1.56
Homologs, mole %
mono- 0.78 2.5 2.4 1.2 2.3
di- 14 26 24 12 27
tri- 32 39 37 30 44
tetra- 33 20 23 36 17
penta- 13 8.9 9.0 14 7.0
hexa- 5.5 3.4 3.2 6.0 2.2
hepta- 0.91 0.69 0.64 0.93 0.48
Sum of mono-ortho-
coplanar PCBs, mole % 3.9 2.3 2.4 4.3 1.7
Sum of 18 predominantly
bioaccumulative congeners,
mole % 15 12 11 14 15
Sum of all 30 bioaccumulative
congeners, mole % 42 28 27 44 28
Products, mole %
2 0.58 2.2 2.2 1.1 2.0
22' & 26 1.4 1.9 2.0 0.95 2.3
24’ 11 22 20 10 23
22'6 1.2 2.2 2.0 1.0 3.1
22'4 5.8 9.7 8.7 4.7 11
22'3 & 24'6 4.2 5.9 5.8 3.7 7.9
Oil & Grease, mg/g 0.33 0.25 0.48 0.20 0.27
TOC, % 0.62 0.66 1.3 0.93 0.78
Notes:

* Average of triplicates.

Results are expressed to two significant figures except as noted below.
Total PCBs are expressed to the nearest multiple of 5.

Ortho- and non-ortho-chlorine ratios are expressed to two decimal places.
index values for unaitered Aroclor 1248 mixture are presented in Table 5-9.
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TABLE 3-7
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

ANALTYICAL RESULTS OF CTF SEDIMENT SAMPLING

Composites

Index : 1% 2 3 4 5

Total PCBs, ppm 100 100 95 75 130

Ortho-chlorine ratio 1.54 1.85 1.58 1.55 1.59

Non-ortho-chlorine ratio 1.62 1.64 1.84 1.69 1.78

Homologs, mole 9%
mono- 2.6 2.2 2.0 2.9 2.0
di- 25 25 19 24 18
tri- 41 42 37 38 42
tetra- 19 20 24 22 24
penta- 8.1 8.1 12 9.2 10
hexa- 2.7 2.7 4.5 3.1 3.4
hepta- 0.56 0.60 0.81 0.65 0.66

Sum of mono-ortho-

coplanar PCBs, mole % 2.0 2.1 3.2 2.5 2.9

Sum of 18 predominantly

bioaccumuiative congeners,

mole % 13 14 14 12 16

Sum of all 30 bioaccumulative

congeners, mole % 27 28 33 28 33

Products, mole %
2 2.3 1.9 1.7 2.4 1.8
22' & 26 2.3 2.1 1.9 2.2 2.1
24' 21 20 16 20 14
22'6 2.7 2.6 2.2 2.5 2.9
22'4 i0 11 8 10 10
22'3 & 24'6 6.8 7.2 5.4 6.5 7.2

Qil & Grease, mg/g 0.16 0.21 0.13 0.18 0.19

TOC, % 0.49 0.25 0.29 0.60 0.46

Notes:

* Average of triplicates.

Results are expressed to two significant figures except as noted below.
Total PCBs are expressed to the nearest multiple of 5.
Ortho- and non-ortho-chlorine ratios are expressed to two decimal places.

Index values for unaltered Aroclor 1248 mixture are presented in Table 5-9.
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TABLE 3-8
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALTYICAL RESULTS OF CTF SEDIMENT SAMPLING

CELL 4
Composites
Index ’ 1 2 3 4* 5
Total PCBs, ppm 65 125 105 145 185
Ortho-chlorine ratio 1.56 1.56 1.55 1.50 1.64
Non-ortho-chiorine ratio 1.82 1.78 1.79 1.51 2.00
Homologs, mole %
mono- 2.2 2.6 2.6 2.8 2.0
di- 24 23 21 34 19
tri- 33 35 36 37 31
tetra- 24 23 26 16 22
penta- 11 11 10 7 16
hexa- 4.9 4.7 3.8 2.6 8.9
hepta- 0.91 0.85 0.74 0.53 1.6
Sum ot mono-ortho-
coplanar PCBs, mole % 3.4 3.2 2.7 1.8 5.5
Sum of 18 predominantly
bioaccumulative congeners,
mole % 12 12 11 10 17
Sum of all 30 bicaccumulative
congeners, mole % 31 31 32 22 37
Products, mole %
2 1.9 2.1 2.3 2.4 1.7
22" & 26 1.7 1.9 1.8 2.2 1.7
24’ 21 20 17 31 16
22'6 1.9 2.1 1.8 2.4 2.0
22'4 8.1 8.7 7.6 10 7.7
22'3 & 24'6 5.4 5.7 5.1 6.6 4.9
Oil & Grease, mg/g 0.20 0.24 0.18 0.23 0.28
TOC, % - 0.62 0.48 0.76 0.47 0.67
Notes:

* Average of triplicates.

Results are expressed to two significant figures except as noted below.
Total PCBs are expressed to the nearest multiple of 5.

Ortho- and non-ortho-chliorine ratios are expressed to two decimal places.
Index values for unaltered Aroclor 1248 mixture are presented in Table 5-9.

477/
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BIODEGRADATION PILOT STUDY WORK PLAN

TABLE 3-9
SHEBOYGAN RIVER AND HARBOR

SUMMARY OF CTF SEDIMENT SAMPLING RESULTS

index

Total PCBs,

ppm

QOrtho-chlorine ratio

Non-ortho-chtorine ratio
Homologs, mole %

mono-

di-

tri-

tetra-

penta-

hexa-

hepta-
Sum of mono-ortho-
coplanar PCBs, mole %
Sum of 18 predominantly

bioaccumulative congeners,
mole %

Sum of all 30 bioaccumulative
congeners, mole %
Products, mole %

2

22" & 26

24’

22'6

22'4

22'3 & 24’6
Oil & Grease, mg/g
TOC, %
Notes:

* Mean of five sample
Results are expressed

results.

Total PCBs are expressed to the nearest multiple of 5.

Ortho- and non-ortho-chlorine
--  Not applicable

vz
192414F

Cell Mean -/+ Standard Deviation Aroclor
1* 2 3* 4* 1248
225+86 185+100 100+20 125+45 --
1.56+0.05 1.56+0.03 1.56+0.02 1.56+0.05 1.52
1.82+0.21 1.83+0.25 1.71+0.09 1.78+0.18 2.41
2.2+0.62 1.940.80 2.3+0.39 2.5+0.33 0
22+6.3 21+6.8 22+3.3 24+5.9 1.6
36+4.3 36+5.7 40+2.1 34+2.5 27
24+4.4 26+8.1 22+2.1 22+3.7 58
11+3.5 10+3.1 10+1.7 11+3.3 13
45+2.6 41+16 3.3+0.74 5.0+2.4 3.6
0.83+0.42 0.73+0.19 0.66+0.10 0.92+0.4 0.80
3.2+1.5 2.9+11 2.6+0.51 3.3+1.4 3.9
13+2.3 14+1.9 14+1.3 12+2.8 16
32+6.9 34+8.6 30+2.8 31+5.3 55
1.94+0.51 1.6+0.72 2.0+0.32 2.1+03.0 0
1.7+0.33 1.7+0.54 2.1+0.15 1.9+0.19 0.01
18+6.0 17+6.1 18+3.1 21+5.8 0.9
1.9+40.3 1.9+0.85 2.6+0.09 2.0+0.21 0.12
8.4+1.6 8.0+2.6 9.8+0.85 8.5+1.0 1.3
5.2+0.82 5.4+1.6 6.6+0.75 5.5+0.61 2.7
0.29+0.08 0.30+0.11 0.18+0.03 0.23+0.04 --
0.73+0.40 0.86+0.27 0.42+0.14 0.60+0.12 --
to two significant figures except as noted below.
ratios are expressed to two decimal places.



TABLE 3-10
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

CTE SEDIMENT PARTICLE SIZE DISTRIBUTION BY PERCENT WEIGHT

Cell 1

Cell 2

Composite § Composite 1

Cell 3
Composite 2

Percent gravel-sized particles 26.6 28.1 28.1
(75 - 4.75mm)

Percent sand-sized particles 56.0 58.6 57.4
(4.75 - 0.075mm)

Percent siit-sized particles 10.2 7.6 a1
(0.075 - 0.005mm)

Percent clay-sized particles 72 57 5.4
{<0.005mm)

4272

192414F

Cell 4
Composite 2

11.3

591

19.3

10.3



Analyte

Alkalinity (as CaCOg)

Calcium

lron

Magnesium
Potassium

Sodium

Chloride

Nitrite

Phosphate (ortho)
Nilrate

Sultate

Sulfide

Ammonia Nitrogen

Total Phosphorus

472382

MACRO-NUTRIENTS

TABLE 3-11
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

IN CTF PORE WATER

Cell 1 Cell 2
AR w2 w3 w1 w2 W3
518 265 510 948 234 982
159 144 188 198 235 128
23.1 19.9 34.6 28.8 39.7 26.3
71.6 68.4 82.5 90.1 106 67.3
7.88 9.17 111 9.15 11.2 10.7
22.8 21.4 34.0 66.5 46.7 211
39.3 36.3 46.5 47.8 61 55.0
<0.50 <0.50 <0.50 <0.5 <0.50 <0.50
<1.25 <1.25 <«1.25 <1.25 <125 <«1.25
<0.75 <0.75 <0.75 <0.75 <0.75 <0.75
<1.25 1.80 <1.25 <1.25 <1.25 7.64
<0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1.79 2.30 16.8 12.8 3.42 1.13
0.05 0.03 0.13 0.04 0.03 0.05

(all values are expressed in mg/lL)

Cell 3 Cell 4

w1 w2 w3 w1 w2 w3
846 715 B840 | 212 275 207
227 380 183 | 566 297 168
52.3 811 37.7 | 74 53.5 67.8
110 177  86.3 | 197 122 912
10.2 159 7.75 | 8.77 892 17.7
26.3 257 237 | 117 281 248
59.5 34.7 65.5 | 201 348 37

<0.50 <0.50 <0.50] <0.5 <0.5 <0.50
<1.25 <1.25 <1.25 <1.25 <1.25 <125
<0.75 <0.75 <0.75| <0.75 <0.75 <0.75
<1.25 <1.25 <1.25) <1.25 6.15 11.0
<0.10 <0.10 <0.10[ <0.10 <0.1 <0.10
28.5 245 081 | 544 421 7.61
545 56 060 | 005 003 0.09




Analyle
Nitrogen (TKN), %

Cation Exchange
Capacity, meq/100g

Total Phosphorus,
mg/kg

4/23/82

MACRO-NUIRIENTS

TABLE 3-12
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

IN CTF SEDIMENI

Cell 1 Cell 2
S1 s2 S3 S1 S2 S3
0.03 1 <0.02  0.06 012 013 009
14 21 19 26 20 20
251.7 454 240.5 4472 424 4 3003

Cell 3 Cell 4
S1 52 S3 S S2 83
< 0.02 ~0.02 <0.02[ 0.21  0.14  -002
8 10 8 26 24 11
148.5 263.6 150.6| 47/.7 538.3 248.5



TABLE 3-13
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALYTICAL RESULTS OF ARMORED SEDIMENT SAMPLING

August 22, 1990

Armored Area

Index Al 8 10
Total PCBs, ppm 36 270 150
Ortho-chlorine ratio 1.76 1.54 1.60
Non-ortha-chlorine ratio 1.79 1.34 1.52

Homologs, mole %

mono- 16 3.8 47
di- 14 39 30
tri- 37 37 33
tetra- 28 28 18
penta- 16 15 11
hexa- 39 1.8 2.7
hepta- 0.60 0.40 0.58

Sum of mono-ortho-
coplanar PCBs, mole % 3.9 1.0 20

Sum ot 18 predominantly
bicaccumulative congeners,
mole % 99 7.6 9.7

Sum of all 30 bioaccumulative
congeners, mole % 31 16 24

Products, mole %

2 1.3 1.8 1.1

22' & 26 1.5 2.2 1.6

24' 10 35 27

22'6 ' 1.8 25 2.3

22'4 8.4 11 10

22’3 & 24'6 4.7 7.6 7.3
Notes:

* Average of duplicates
Results are expressed to two significant figures except as noted below.

Ortho- and non-ortho-chlarine ratios are expressed to two decimal places.
-- Not applicable

42182
192414F

1

25
1.80

2.03

15
10
29
31
20

6.8
1.1

40

14
42

0.94
0.88
7.5
0.92
46
33

Aroclor
1248

1.82

2.4

1.6
27

13
36
0.8

39

16

0.01
0.9
0.12
1.3
27



BIODEGRADATION PILOT STUDY WORK PLAN

ANALYTICAL RESULTS OF ARMORED SEDIMENT SAMPLING

TABLE 3-14

SHEBOYGAN RIVER AND HARBOR

index

Total PCBs, ppm
Ortho-chlorine ratio
Non-ortho-chlorine ratio

Homologs, mole %

mono-

di-

tri-

tetra-

penta-

hexa-

hepta-

Sum of mono-ortho-
coplanar PCBs, mole %

Sum of 18 predominantty
bioaccumulative congeners,
mole %

Sum of all 30 biocaccumulative
congeners, mole %

Products, mole %
2
22' & 26
24'
22'6
22'4
22'3 & 24'6

TJOC, %

Notes:
* Average of duplicates

April 19, 1991

Armared Area

15
1.68

1.66

37
19
36
25
12

29

0.52

1.0

8.5
28

32
22

14
19
78
48

112

8 10*
190 74
1.55 1.50
1.26 1.20
42 6.4
38 48
39 33
12 9.0
48 4.0
1.3 1.2
0.41 0.35
0.28 0.31
6.5 2.3
13 83
3.6 4.5
2.8 2.9
34 41
29 3.0
13 13
8.1 8.2
0.31 0.41

Results are expressed to two significant figures except as noted below.
Ortho- and non-ortho-chlorine ratios are expressed to two decimal places.

-~ Not Applicable

v
1924 14F

12
1.82
2.15

1.6
9.0
26
31
92
1.5

22

17
43

1.4
0.84
6.5
0.7
37
26

0.30

Aroclor
1248

1.52

2.41

16
27
55
13
3.6
08

3.9

16

0.01
09
0.12
1.3
27



TABLE 3-1§
SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALYTICAL RESULTS OF ARMORED SEDIMENT SAMPLING

November 11, 191

Armored Area

Index A -8 20
Total PCBs, ppm 5.6 27 100
Ortho-chlorine ratio 1.54 1.55 1.49
Non-ortho-chlorine ratio 1.36 1.38 1.14

Homologs, mole %

mono- 58 29 51
di- 32 35 48
tri- 40 40 34
tetra- 15 14 8.6
penta- 54 57 3.4
hexa- 1.8 20 1.1
hepta- 0.41 0.45 0.40

Sum of mono-ortho-
coplanar PCBs, mole % 1.0 1.1 0.66

Sum of 18 predominantly
bioaccumulative congeners,
mole % 47 6.3 3.5

Sum of all 30 bioaccumulative
congeners, mole % 16 17 8.6

Products, mole %

2 5.0 2.4 3.9

22' & 26 8.5 6.7 7.4

24' 21 26 39

22'6 2.5 2.4 2.8

22'4 11 12 13

22'3 & 24'6 6.1 6.9 85
Notes:

* Average of duplicates

Resuits are expressed to two significant tigures except as noted below.
Ortho- and non-ortho-chlorine ratios are expressed to two decimal places.
-~ Not applicable

AZTRR
1924 14F

T

37
1.62

210

1.3
1"
32
34
15

5.6

0.96

36

14
44

0.96
2.4
6.8

0.79
44
3.3

Aroclor
1248

1.82

2.41

1.6
27
55
13

3.6

0.80

39

16

55

0.01
0.9
0.12
1.3
27



Day

Day

Day 3

Day

5/8/92
2192414G

TABLE 4-1

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

PROJECTED TRACER STUDY, FIELD WORK SCENARIO

Tasks

- location of sampling sites

- background bromide check

- pumping rate tests

- preparation for tracer injection

- tracer injection Cell #1
- "real-time" sampling Cell #1

network sampling Cell #1
- review of results Cell #1
selection of modifications for Cell #1

- tracer test modifications Cell #1
- continued monitoring Cell #1



TABLE 4-2

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

RECIPE FOR REVISED ANAEROBIC MINERAL MEDIUM (PER LITER)

Buffer for Adjusting pH to 7

0.27 g KH, PO,
0.35 g K,HPO,

Mineral Salts

0.53 g NH.CI

75 mg CaCl,.2H,0
100 mg MgCl,.6H,0
20 mg FeCl,.4H,0

Trace Metals

0.5 mg MnCl,.4H,0
0.05 mg H,B0,

0.05 mg ZnCl,

0.03 mg CuCl,

0.01 mg NaMo00O,.2H,0
0.5 mg CoCl,.6H,0
0.05 mg NiCl,.6H,0
0.05 mg Na,SeO,
Optional

1.2 g NaHCO,

0.5 g Na,S.9H,0

42182
414l



TABLE 4-3

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

COMPQONENTS OF REVISED ANAEROBIC MINERAL MEDIUM

Mineral

mM
K 6.0
NH,” 10.0
PO 4.0
Ca 0.5
Mg 0.5
Fe 0.1
s% 0.5
Metal mM
Mn 2.53
Zn 0.37
Cu 0.22
Co 2.10
Ni 0.21
B 0.81
Mo 0.04
Se 0.29
Optional
NaHCO, 1.2 g/L
Na,S.9H.,0 0.5 g/L

Note:
Reference: Shelton and Tiedje, 1984.

421/
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TABLE 4-4

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALYTICAL SUMMARY
o : Estimated Sample Quantities
~ Matrix Analysis Laboratol Method
" aty ) Y (Reference) | Single Field Analytical Matrix Laboratory
' Sample Duplicate Duplicate Spike Blank
CTF Congener- NEA (1) 30 30 5 5 5
Sediment Specific PCB
Qil & Grease NEA SW846-9071 40 0 2 2 2
) |
Total Organic NEA SW846-9060 | 40 0 2 0 0
Carbon (4
Total Kjeldhal HES EPA 351.3 16 0 2 0 0
Nitrogen (3)
Sulfate HES EPA 300.0 16 0 2 0 0
3)
Ortho-phosphate HES EPA 300.0 16 0 2 0 0
3)
|
CTF Pore Dissolved HES SW846-9060 14 - 2 - -
Water Organic Carbon 2)
Ammonia HES EPA 350.2 14 -- 2 -- -
Nitrogen (3)
Nitrate Nitrogen HES EPA 352.1 14 - 2 --
3)
Nitrite Nitrogen HES EPA 354.1 14 - 2 -- -
3)
Page 1 of 2
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TABLE 4-4

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALYTICAL SUMMARY

(Cont'd)
Estimated Sample Quantities
Matrix Analysis Laboratory Method . '
' (Reference) Single Field Analytical Matrix Laboratory
Sample Duplicate Duplicate Spike Blank
Total Kjeldhal HES EPA 351.3 14 - 2 - -
Nitrogen 3)
Sulfate HES EPA 375.4 14 - 2 - -
@)
Ortho-phosphate HES EPA 365.1 14 -- 2 - --
3)
Sulfide HES EPA 376.1 14 -- 2 -- -
(3)
fron HES EPA 200.7 14 - 2 -
3)
Laboratories:

NEA - Northeast Analytical Lab Services
HES - Hazleton Environmental Services

Methods:

W=

Northeast Analytical, Inc., "Standard Operating Procedure, Laboratory Method NEA - 608CAP, Revision 3," Schenectady, New York, June, 1990.
Solid Waste - 846 Laboratory Manual. 3rd Edition, 1986.

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020; U.S. EPA, Cincinnati, OH, 1979.

Page 2 of 2
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Matenal Saferv Deis Nieers C {lecinn:
Genium Publishing Corporation
1145 Catalvn Street Sheet No. 21
Scheaectady, NY 12303-1830 USA | Ammonium Chloride
1318) 3773854

[ssued: 977 Revision: C. 7721

Section 1. Material [dentification _

Ammonium Chloride (NH CI) Description: Obtainea by rcaction of sogium ¢nionde with ammonia caroon R
Jioxice. una waier, followed by proauct crysiallizauor and subsequert soaium bicaroopate removal. L'sed in i

st subsututes o modify biter afierwasie: in cernent for wron pipes; :n veleninary pracces as a therapeuuc 3
rexpeclorant, c:apnoretic, and svstermuc acidifier); :o manufactunneg any ammonia compounds: as a pickling K

P

agenl i Zinc 1Saung and Lnging; 15 3 snow reatment (10 siow metung 03 sku siopest; as an ingredicnt i

&
RO
00

‘zriiuzer, mercants 1Gyeing ina oninune), resins, and bakery products; aad w cleaa soldering wroos. Nonfire Fire

Other Designations: CAS No. 12125-02-9. Amchlor,® ammonenc. ammomum cnloramum, ammonium

cnlendum, ammonmium munale, Dirammon.® sal ammonia, salmiac. SMIS

Manufacturer: Contact vour supplicr or diswibutor. Consult latest Cherucai Week Buvers Guide™ fora E (1)

suppuers list. R 0
PPG*

Cautions: Ammonium cnlonde 1s muldly umtaung w skun. eyes, respiratory Tact, and mucous memorases. [{ decemposed 1n a * Sec. 8

fire. nighly irntaung HC! ammonta can be released.

Section 2. Ingredients and Occupational Exposure Limits

Ammonium chionde, ca . 00%

1990 OSHA PELs 1990-91 ACGIH TLVs 1990 NTOSH REL 1985-86 Toxicity Data*

S-hr TWA. (0 mg'm? TWA: 10 mg'm’ None established Rat orai. LD,,: 1650 me-kg

1S-mun STEL: 20 mg:m’ STEL. 20 mg/m!? Rat nramuscular, LD, - 30 mgikg
Dog, oral. LD. : 600 mg kg

Rabbit cral. L'b.d' 1200 me'kg

* See NIOSH. RTECS (3P4550000), for addiuonal imtative, mutauve, and tcxacity data.
Section 3. Physical Data

Boiling Point: 968 'F 520 'C) Molecular Weight: 53.5
Meiting Point: 662 "F 1350 ') Specific Gravity: 1.520at 77 "F:25°'C)
Vapor Pressure: | mm Hg at 520.7 "F (160.4 “C) (sublimes)* Water Solubility: Soluble: 22.9% at 0 °C, 39.6% at 176 “F (80 ‘C)

pH: Of aqueous solutons 11%-5.5, 3%-5 1. 10%-5.0)at 77 "F (25 'CY Corrosivity: Corrodes metais at fire lemperatures

Appearance and Odor: Occurs as odorless, colorless crystals or while granular powder with a cool saline taste. This matenal 1s shghtly hygro-
scopic (moisiure absorbing from awr) with a tendency to cake.

* Passes from solid 1o vapor withoul appeanng ia the intermediate (liquid) state.
Section 4. Fire and Explosion Data

Flash Point: None reported Autoignition Temperature: None reported LEL: None reported UEL: None reported
Extinguishing Media: Ammonium cnlonde 1s noncombusuble. Spraving [ires freely with water effectively reduces fumes and 1mtant gases. For
small fires, use dry chermcal, halon, water spray, foam, or other noncombustible matenal suitable for surrcunding fire. For a larger fire, do not
scalter spiiled matenal with more water than needed to coourol fire. Dike water used in fire control for later disposal.

Unusuai Fire or Explosion Hazards: At fire temperatures ammonium chionde begins Lo corrode metais and may dissociate into ammonia and
hvdrogen chlonde.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self contained breathing apparatus 1 SCBA) with a full facepicce
operated 1n the pressurc-demand or posiuve-pressure mode. Be aware of runoff [rom fire control methods. Do not relcase o sewers or waterways.

Section 5. Reactivity Data

Stability/Polymerization: Ammonium chionde is stable at room temperature in closed containers under normal storage and handling conditions.
Hazardous polymenzauon cannot occur. This material may volatlize and condense on cool surfaces. Concentrated solutions of ammonium
chlornide mayv crystailize wnen exposed to low temperatures. Store in a dry area away from acids, alkalis, and siiver salts.

Chemical Incompatibilities: Acids, alkalics and theur carbonates. Reacuon of ammonmum chloride with lead and silver salts can form a sensitive
fulmnaung compound, possibly silver minidc. Ammonium chlonide reacts expiosively with potassium chioratc or bromine trifluonde, and

violendy with brormude pentafluonde, ammonium compounds, mitrates, and 10dine heptafluoride. Explosive mtrogen wrichlonde may result from
reaction of ammonium chlonde and hydrogen cyanide.

Conditions to Avoid: Avoid excessive heat.

Hazardous Products of Decomposition: Thermal decomposition or burning of ammonium chlonide can producc ammeonia and hydrochloric acid
fumcs.

Copyngt © 1991 Geruum Putiuag Corporagon.
Aay use of repr e s ']
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Section 6. Health Hazard Data

t arcinogenicity: In [490 repons, the IARC ana NTP ¢o not st ammonium cniondc as a carcinogen.

~ummary of Risks: Ammonium chionde can causc ruid sxn. cve, nosc. throat, air passage or lung UTiLation. Some sYSWCmuL XLy may result
r mingeston.

Medical Conditions Aggravated by Long-Term Exposure: Exposurc to imtants, including ammonium chiondc, can aggravate severc crronic
‘4nE Jr SKuD €O0QIUODS.

lareet Organs: Skin. lungs, eves, mucous membranes.

Primarv Entry Routes: Eves. ishalauog, ingesuon. sxin.

\cute Effects: Inhalauon, and skin and eve contact may cause umitation, dermauus (rash), cough, shorwess of breath, or wheezing 1n suscepubie
sowvicuals. [cgesuon of large amounts may cause sysiemic ammonia loxicity with diuresis (iocreased unnation), nausea, vomutung, headache,
-vocrventlation. drowsiness. azd possibly coma. There s evidence that acidosis caused by exposure o ammonium cnionde 1n a mother has
soverse etfects on a human fetus.

Chronic Effects: Repeated :chalauocn of soldenng fumes containing ammon:um chlonde may cause asthma 1n some wndividuals.

FIRST AID

Eves: Gently luft the evelids and flush immediately and conunuously with flooding amounts of water unul transported Lo an emergency medical
facuty. Copsuit a physician immediately.

Skin: Quicklv remove contamunated clothing. Rinse with floodiog amouants of water for at least 15 mun. For reddened or blistered skin, coasuit a
prnysician. Wash affected area with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing (artificial respiration) as needed. Consult a physician.

Ingestion: Never give anyttung by mouth o an unconscious or convulsing person. If ingested, have that conscious person dnnk | to 2 glasses of
water, then induce vomuung.

After first aid, get appropriate in-plant, paramedic, or community medical support

Note to Physicians: Treat eve, skin, and inhalation exposures symptomatically for immtation. For systemic absorption (¢.g., :0gestion), momtor
elecuroivies (for hyperchloremic hypokalema metaboiic acidosis), ABGs, CBC, ammonia ievel. Charcoal/cathartic may be beneficial for
icgest:ons. Treat acidosts and hypokalemia with [V sodium bicarbonate and potassium, respectuvely.

Section 7. Spill, Leak. and Disposal Procedures

SpillLeak: Notdy safety personnei of large spiils. Cleanup personnel should protect against dust inhalation and skuin or eve contact. Avoid dust
generauon. Cleanup methods sucn as vacuutung (with an appropnale filter) or wet mopping munimize dust dispersion. For a small spiil, take up
~1th sand or other absorbent, concombusuble matenal and piace 1n an appropnate contawner. {f a larger spill, dike far ahead to contain matenal for
later a1sposal. Follow applicable OSHA regulauons (29 CFR 1910.120).

Disposal: Coatact your suppiter or a liceased contractor for cetaled recommendations. Follow applicable Federal, state, and local regulauons.
EPA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

CERCLA Hazardous Substance® (40 CFR 302.4), Reportable Quanuty (RQ): 5000 b (2270 kg) (* per Clean Water Act; Sec. 311(b)(4))

SARA Extrerely Hazardous Substance (40 CFR 355): Not Lsted

SARA Toxic Chemucal (40 CFR 372.65): Not listed

OSHA Designations

Listed as an Air Contamunant (29 CFR 1910.1000, Table Z-1-A)

Section 8. Special Protection Data

Goggles: Wear protective eveglasses or chemucal safety goggies, per OSHA eye- and face-protection regulauons (29 CFR 1910.133).
Respirator: Seek professionai advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if
necessary, wear 3 NIOSH-approved respurator. For emergency or noaroutine operations (cleamng spulls, reactor vessels, or storage tanks), wear an
SCBA. Warmung! Air-puryfying respualors do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gaunuets (o prevent skin contact.

Ventilation: Provide general and local ventialion systems 0 maintain arborne concentrations below the OSHA PELs (Sec. 2). Local exhaust
ventiauon is preferred since 1t prevents contammunant dispersion 1ato the work area by contolling it at its source.! '™

Safety Stations: Make avatiable in the work area emergency eyewash slations, safety/quick-dreach showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all leoses conceatrate, umitants. Remove this
matcnal from your shoes and equipment. Launder contaminated clothing before weanng.

Comments: Never eat, dnnk, or smoke 1n work areas. Practice good personal hygiene after using this matenal, especially before eating, drinking,
srooxung, using the todet, or applying cosmeucs.

Section 9. Special Precautions and Comments

Storage Requirements: Protect against physical damage. Store in a dry, well-venulaied area away from acids, alkalis, and silver salts. Store at
140 °F (40 °C ) or less but avoid freezing.

Engineering Controls: Avoid dust inhalation and skin or eve contact. Insure adequate venulation in usage areas. [nstitule 2 respiratory prolection
program that includes regular wraining, maintenance, inspecton, and evaluatuon. Pracuce good housekeeping and personal hygiene procedum
Other Precautions: Preplacement exams should emphasize lungs and skin.

Transportation Data (49 CFR 172.101, .102): Not listed

DOT Classification: ORM-E

ID No.: NA908S

DOT Label: None

MSDS Collection References: 38, 73, 84, 89, 100, 101, 103, 124, 126, 127, 132, 136. 138, 143, 146, 149

'repared by: M Gaonoa, BA; Industrial Hyglene Review: DJ Wilsoa, ClHi; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuant, MS 6
Copynght © 1991 by Gexuman P Corp Any 288 OF rYp wuhost B¢ p s p op | s to the of wl nerew for the P 3 pwrp
e Uy te X s Tesp . Although care has boms tak ol @ e prep of such 1l Geamen Publialang Carp exena 00 VIrTAnhES, IMAkes 00 [¢RY CIOLALONE, 404 Aamunes
noresp a8 0 the y of y of mch for op © e p . parpose o for 1 of nz ase.
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MUTIRITIANAL AMD G0SS5 YITAZCLIC (33DY TZMPEIATURE [MNCREASE)
MOTPITIONAL AND GR3SS *ZTA0LIC (30NDY TZMPERATURE DSCRAEAST)
IMLY SILECTZO RESGISTRY 3F TOXIC EFFECTS 2F CHEZMICAL SURSTANCES (RT=CS)
DaTa I35 PR=SEHTED HZRE, SEE ACTUAL SMTRY INM QRTECS FOR COMPLETE INFIRMATIO!
------------------ HEALTH HAZARD JATA ==-mmmccemecmeaaa
TEE=CTS
HiY 22 A4AMEUL Y [MHALATICNy INGESTION, R OSKXIM A3SIORPTINNG
CAJS=35 =YS AMND SKIN TRAITATION.
AATZSTAL [3 [SRAITATING TO MUCOUS MEMBRANES AMD UPPER
RZ32[ATIRY T2iCTa. ~
ALY CAUSE NERYDUS SYSTEY D ISTURBAMCES.
TY THs 3237 OF YR KNOWALEDOGEs THE CHEMICAL, PHYSICAL. AND
gﬁi%hJLJSICAL PROPERTIZS HAVE NOT 3EEN THIROUGHLY INVESTIGATED.
ST AL
10 CASz JF CCMTACTe IMMEDINTELY FLUSH EYS3 WITH COPIOUS AMCUNTS 3F
sATZR =3 AT LIAST L5 “INUTSS,
[V CASz CF COUTACT, IMMEDIATEZLY WASH SKIN AITH S3AP ANMND C2PLOUS
AMOUNTS OF WATZ3, _
[= TY4ALZDy RSMIOVE T3] FRESH AlRe IF MJT 3REATHING SIVE ARTIFICIAL
2=-592[2ATIONe [F BReATHIMNS IS DIFFICULTs SIVE OXYSEN,
{F SAALLJAEDy WASH OUT MJUTH WITH WATER PRAVIDED PZRSIN IS CINSCIOUS.
CALL \ PHYSTCIANe
AA S CZNTAMINATED CLGOTHING BEFORE REUSZ.
CONTIMUED OM MNEZXT PAGE
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1A T R I AL S AFe T Y J2A T A S 4z =7 PAGE
CUST¥: 915003
202 17560753
PANRUCT 21 13507-4 NAME: 30RIC ACID, 99+%
CAGS #:132643-35-3
MFE: 433]3
-------- c=m——m—e== HEALTY HAZARD DATA ==mcmecceccmceeaaa
ADOITIONAL TIHEIRMATION
TOXICITY ASO90]T=D FOR BORIC ACIOD IN HUMAMS: INSESTION OR _ABSORPTION
4AY CAUSZ 'JAUSEA, VOMITINGy DIARRHEA, ABDOMINAL CRAMPS. ERYTHEMATOUS
LESICMS oM THE SKIN AND MUCQUS MEMBRANES., JTHER SYMPTOMS INCLUDE:
CIRCULATIRY COLLAPSE, TACHYCAROIAs CYANJSISs DZLIRIUMy CONVULSIONS AMD
TIOMA, 32ATH HAS BEEN RZPORTED _TQ OCCUR I[N INFANTS FROM LESS THAN
S 5RAAMS AND IN ADULTS ~20M S TO 20 GRAMS.
-------------------- PHYSICAL DATA —==cmcmmccccmccmca-
SPECTFIC GRAVITY: l.435
VAPI2 PRZISSURZ: 266 MM 3 2C C
APOZARANCZ AMD J00R
SHITZ CRYSTALLINE POWDER
------------ FIRS AND EXPLOSIOMN HAZARD DATA —--me—cc—aw-
SXTINGUISHING MECIA
CARACN IOXICSy ORY CHZMICAL POWNER QR APPROPRIATE FOAM,
WATZ=Q 3PRAY.
SPECIAL FIREFIGHTING PROCEDURES
WEA2 SELF=CONTAIMNED BRSATHING APPARATUS AND PROT=ZCTIVE CLATHING T2
PREVEMT COMTACT WITH SKXIN AND EYCSe
UNUSUAL FIRT ANDY ZX2LJOSTOINS HAZARDS
SMITS TAXIC FUM:S UNDER FIRE CONDITIONS.
e me e ~====~ REACTIVITY DATA —=cscmeemceo————— -—
INCIOMPATIRILITIES
REACTS YIOLENTLY WITH:
POTASSIUM
ACID ANHYDRINZS
HAZARDTIS COAMBUSTION 3R DZCOMPCSITION PRODUCTS
30R3N JIXIDES .
ceomsecewms—ee= SPILL JR LEAX PRZOCEDUARES ===—-c==e—-- -
STEPS T 2= TAKEN IF MATERIAL IS RELEASED OR SPILLED
EVACUATS AREA,
WEAR R2eSPIRATIRs CHEMICAL SAFETY GOGGLESs RUBBER 800TS AND HEAVY
FRYB3E2 SLIVZ Se
CONTINUED ON NeXT PAGE
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A T 2 20 A L S5 A= = T Y 2 a4 T2\ S 4 2 =70 2iA6GE
TUST2r 3153010
PZ%: 1752753
PL3DUCT 2: 13503-4 MAME: BORIC ACID. 79+%
CAS 3:12743-35-3
MF: —3333
--------------- SPILL JR LZAX PRIJCEIURZES —=—=mmcmmmeemme
SA=T2 42, 2UACz IM A FAG AND HILT FOR AASTE MISPISAL.
AVI3IO ATSING DUST.
VEMTILATZ A2ZA AND WASH SPILL SITE AFTEZR ¥ATZIRTAL PICKUP IS COMPLETE,
AASTE DISPISAL METHOD
FYO TualL JUANTITIES: CAUTICUSLY A0D TJ A LARGE 3TIRRED £XCES3I OF
AATT Je AXJUST THE PH _TJ JeUTRALy SZPARATZ ANY INSOLU3LE S3LIDS OR
LIZSUINS 2D PACKAGE THEY FCR ~AZARDOUS-4ASTS [ ISPOSAL. FLUSH THE
SIUSZUS STLITION 234N THz CRAIN WITH PLINTY JF WATER, THE HYORQOLYSIS
AT NEYTRALLIZATION REACTIONS MAY SEMERATZ HEAT AND FUMES WHICH CAN 3E
CONTRDOLLID 3Y THE RATZ 3F ACDITION. '
—== ORECAUTIONS TC 32 TAKEN [N HANILING AND STIRAGE —---
AZ AR AP2522 TATE NIDSH/MSHYA-APPRAOVED RESPI2ATORy CHIMICAL=-RESISTANT
TILZ/=Se SAFITY GOG5LSSe JTHER PROTECTIVE CLAOTHING.
SAFZTY SHOWCR AND EYZ 3ATH.
MECHANICAL ZXHAUST RZQUIREC.
J0 0T 3RZATHS JUST.
AVOL ™ COMTACT AITAH ZY=3, SKIN AND CLOTHING .
AVOID PRIJILONGEZD OR RIPEATELC EXPOSURE,
WASH THIRIJUGHLY AFTZR HANDLING.
IRRITANT.
HARMEYL SOLID.
KE=2 TIGHTLY CLISED.
4y 53JScarPIC
STOAz IN_A ©JL DY PLACE.
LARZL P2zCAUTI2ARQY STATEZMENTS
HAM R
HAR S gL 3Y [NHALATIONe IM CONTACT 4ITH 3XIN ANC IF SWALLOWED.
TARLTATING T3 =ZYESe RESPIRATIRY SYSTEM AND SKIN.
['t CA32 CF COMNTACT WSITH ZYESy RINSE [MMEDIATELY WITH PLENTY OF
AATZ AN 25K “ENICAL ADVICE.
47AR SULTASLE PRIOTECTIVE CLOTHING.
FHE Aoy [NFJRMATTIAN [S 3ELIEVED TO 32 CIRRECT 3UT 205 NCT PyR29IRT TN 8E
ALL IHMCLUSIVE AUD SHALL 38 USEL ONLY AS A GUIDE. ALORICH SHALL 4OT 3E HELD
LIAALE =3R ANY TAMAGE RSSULTING FRJM HANDLIYS DR FRCM CONTACT WITH THE
A30V: 2233JUCTe SES REVERSE SIDE QF INVOICE OR PACKING SLIP FOR ADOITIONAL
TERUS AMD COANDITIUNS OF SALE.
COPYSISHT 1392 ALORICH CHeMICAL CO » INC.
LICENSE 5AMTc) TJ MAKE UNLIMITED COPIES FOR INTERNAL USE CNLY.
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CHLORIDE DIHYDRATEY

PHYSICAL,
THOROBUGHLY INVESTIGATED.

NITH COPIOUS AMOUNTS NF
WASH SKIN WITH SONAP AMD C3PIGUS
NMOT BREATHING GIVE ARTIFICIAL
PERSON [S

98+%s AeCeS.

* CAL PLUS « REPLZNISHER (CALCIUM) =

CYLPON 44110483
TNE 190243

EFFECTS OF CHEMICAL SUBSTANCES (RTECS)
IM RTECS FOR COMPLETE INFIRMATION

TFE 10290
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34373
D 3¢ l33 Muwauwee WNiscons 33207 LSA
! T2l AL S AF ZTY DAT A S H T 2AGE 2
TJST#: 315001
208 1760753
POIUCT =21 22350-5 NAME: CALCIUM CHLORIDZ CTIHYDRATE, 93+%, Ael.S.
CAS 2212833 -34-23 REAGENT
ME: TACL2
-------------------- PHYSICAL JATA —-emmmmmmccmmmceeee
APPEARANCE ANT TNIR
ARTTZ 27W3ER
o
------------ ~IRE AND ZXPLOSION HAZARD DATA -===—-meea-
SXTINGUISAING MEDIA
NONCCVMIUSTISLE .
US= ZXTINGUISAHING vS)IA A2PRCPRIATZ TO SURRJUNDING FIRE CONDITIONS.
SPECIAL FIREZEIGHTING PROCEDURES _
ACAR SELF=CIONTAINED 3RZATHING APPARATUS AND PROTZCTIVE CLOTHING TO
: PREVEYT CONTACT WITH SXIN AND EYES.
UNUSUAL S22 AND ZXPLISIONS HAZARDS
SMITS TIXIC FUMZS UNDEA FIRE CONDITIONS.
----------------- == REACTIVITY DATA =meomemmeccccmceee e
INCOMPATISILITIES
STRANG AaCIDS
HAZARDGUS CIMBUSTION 2R CECOMPCSITION PRODUCTS
HYDRJGEM CHLORIDE GAS
------------ -~~~ SPILL OR LZAK PROCEDURES =-=---=—-=-mee—==
STEZPS T2 32 TAKEN [F MATERIAL IS RELSASED QR SPILLED
gSé%_i:LFSCJHTAIHED SREATHING APPARATUS, RUBBER 30Q0TS AND +EAVY B
SwZc2 UPy 2LACL: [N A 3AG AND HOLD FOR WASTE DISPOSAL.
AVOIO RALSTING JUST.
VENTILATZ ARSA AND WASH SPILL SITE AFTER MATZRIAL PICKUP IS COMPLFRTE.
WASTE OISPISAL _METHON
FAR_S4ALL QUANTITIES: CAUTICUSLY ADO TQ A LARGE STIRRED EXCESS OF
WAT-C, AQJYUST THE PH_TQ NEUTRAL,., SEPARATE ANY [IN3JLUSLE SOLIDS OR
LISUIDS AND PACKAGE THEM FOR HAZARUQUS-WASTE QISPOSAL. FLUSH THE
AQUESUS SOLUTICN DOWN THE CRAIN WITH PLENTY OF WATERe THE HYNROLYSIS
AN MZUTRALIZATION RZACTIONS MAY GENERATE HEAT AND FUMES WHICH CAN SE
COMTRIOLLED B8Y THE RATZ JF ADDITIOM.
=== PRECAUTICNS TO BE TAKEN IN HAMDLING AND STORAGE ===
AZAR APPRSGPRIATE NIOSH/MSHA—-APPROVED RESPIRATORy CHEMICAL-RESTSTANT
GLIVES, SAFZTY GJGGLESe OTHER PROTECTIVE CLATHING.
CONTINUED ON NEXT PAGE
:m':‘:’:-:" :::.-:cua-- Sarnt 'A'-Q:'-c'l Cremey 00U :x Jacen r:::'n Qe me () m‘im 4C1L <G
e Cemowra 14058 T £ 47000 Starmour :-Aﬂ?-".?;’.:"‘ S anaacra 100 NisowataMuena e 00w 490 AN Towsrane 3770

Bewqgum 114747 Fax 8875'281 CAZ J2789830) Fax 032580147 FAX 318838084 FAR O74rR23ITH
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CUST2: 915003
PO%: 1760753

PROOUCT : 22350-45 NAME: CALCIUM CHLORIDE DTHYORATE, 934%y, AeCeS.
Cés f;éEOBS-J4-3 REAGENT
ME: C 2

--~ PRECAUTIONS TO 3% TaKE™ IN HAMDLING AND STORAGE =--
SAFZTY SHCAER AND SYE 3ATH

MECHANICAL EXHAUST REQUIRED.
00 MOT 3REATHSE OUST.
AVOID CONTACT WITH EYESs SKIN AND CLOTHIN
AvQIQ PROLGNGED CR_REPEATED EXPOSURE.
NASH THORJIUGHLY AFTER HANDLING
IRIITANT,
HAPMFUL SJLID.
KESP TIGHTLY CLOSED.
AYRRISCAPIC
STOZ IN A 200L DRY_PLACE.
LABEL 02ECAUTIONARY STATEMENTS
HaoME L
HARMEIL IF SWALLOWED.
[RRITATING TO EYES, RESPIRATORY SYSTEM AND SKINe
IN CASS OF CONTACT WITH cYESy RINSE I[MMEDIATELY WITH PLENTY OF
WATEZ AND SEESK MEDICAL ADVICE.
WEAR SUITASLE PROTECTIVE CLOTHING.
———————- ADDITIONAL PRECAUTIONS AND COMMENTS =—=e=== -

ADDITIOMAL INFORMATICM
CALCIUM CHLQORIDE IS ATTACKED 3Y BROMINE TRIFLUGRIDE.

THS A3CVE INFORMATIOM IS BELIEVED TO 3E CORRECT 3UT DQES NOT PUYRPORT T 8E
ALL TNCLUSIVE aun SHALL 93E USED ONLY AS A GUIDE. ALDRICH SHALL NOT BE HELD
LTIA3LE FIR ANY DJAMAGE RESULTING FROM HAN DLING DQ FROM CONTACT WITH THE
A30OVE PROMUCT. 535= RZIVERSE SIDE OF INVOICE DR PACKING SLIP FOR ADDITINNAL
TERMS AND CJINDITIONS OF SALE.
COPYRIGHT 1992 ALDRICH CHeMICAL CO ¢ INCe.
LICENST GRANTED T2 MAKE UNLIMITED COPIES FOR IMTERNAL USE JNLY.
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ATTM: JASSTY DIRECTIR
AENlY A RAST O
ILASLAYY D ACUCC N ItzERS PO
5723 T_242ATH 2D
20K 55
3Y2AC s Y 1321s 2ATZ: 05/29/
CJST#: 316003
P02z 17560753
MATSRIAL SAFSETY DATA SHEGET PAGE 1
------------------ [DENTIFICATION ==m—mccccccmcc——eee
PRIDUCT %1 23213-5 MAME: CCBALT(IL) CHLAORICZ HEXAHYORATSE
Cas 2:17731-13-1
M CL2C0 -
SUYMNOIY HS
COAALTY ZHALDORIDESy AZSXAHYORATE (3CIWSCL) «= COBALT DICHLORIDE
HEXAAYSRATT % CJI3ALTOUS CHLORIDZ s AZXAHYDIRATZ «
------------------ FOXICITY HAZARDS === ——mmmemee—m e
RTECS 1D 355200C20
CO2ALT(IT) CHLORIDEs HEXAHYDRATE
TOXICITY 3JATA
JRL=31AT7 LOS52:766 "G/KS FCTST7?7 20+311082
[PR=RAT LDSO:35 45/K5 JAPYAA 32,315+72
[Pe~-MJS LLD5):30 MG/KS AEPPAE 244417462
IVN=GR5 LDSN125 MG/KS ATXKAS 2%9235469
REVIEWSy STAMDARDSy AMD AZGULATIONS
[ARC CANCER RTVIZAtAJIMAN [NADEQUATT SVIDENCE I[MZMOT 52,363,791
[ARC CTANCER REVIZW:IGROUD? 22 [HEMOT 524353471
NAZS 19238 YZID X&43%5 NIS 25 TNF 9557 NAS 27 TME 3445 TFZ 34
TARGZT JRGAN DATA
BSHAVIJZRAL _(T=4GR)
CARDIAC (OTHER CHAMNGZS)
GASTRINTESTIMNAL (HYPERMOTILITYy DIARRHEZA)
ENODCRINE (ANDRQSENTIC)
SKIN AND APPEN2AGES (AFTER SYSTEMIC EXPISURE: CERVATITISe GTHER)
PATZAMNAL ZFE=CTS (3P ZIMATIGENESIS)
PATZRMAL ZFFZCTS (TZSTESy EPIDIDYMIS, SPERM DUCT)
PATIRNAL eFFzCTS (OTHER EFFECTS QM MALZ)
NUTRITIOMAL AND GROSS METARO0LIC (WEIGHT LOSS OR NECREASED WEISHT GATIN)
ADOITI2MAalL INFARMATINY
ACISH TLV=TWA: D.054G/143s AS CU3ALT.
CWLY SSLESCTED REGISTRY OF TOXIC =ZFFECTS OF CHEMICAL SURSTAMNCES (RTECS)
DATA [S PPESINTED HERZe STE ACTUAL INTRY [N RTECS FJIR COMPLETE INFORMATIAN
————————- ————————- HEALTH HAZARD DATA ===-mcmemeemme———e
ACUTE SSFECTS
HARMFUL [F SWALLOWEDs IMNHALEDes OR ABSORBED THROUGH SKIN.
CAUSES =¥E AND SKIN IRRITATION.
MATZATAL IS [RRITATING TO MUCOUS MEMARANES AMND UPPER
QE3PIRATARY TUACT.
PROLONGEN JR RZPSZATED EXPNSURE MAY CAUSE ALLZRGIC REAZTIINS IN CZRTAIN
CONTINUEY IM NEXT PAGE
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4 AT =~ L AL S AF= T ¢ O ATA 5 4= 7 DAGE
2JS3T2: 315303
20%: 17523753
PAC LT 21 29213-5 NAME: COBALT(II) CHLIRATDE =ZXAHYDRATE
CAS 32:7791-13~1
e oLL2ce
--------------- —== AZALTH HAZARY TATA emececccmceccme——
SZNSITIVE INDIVIDUALS,
CHRONIZ EFEZCTS
IL2ND CFEZCTS
CI_SEAPWQAFGRY ZXPSRIMENTS HAVE SHIOWN MUTAGENIC SFFECTS.
=ST A
e CAST 27 CONTACT, IMMZOIATSLY FLUSH_ZYZSS OR_SKIN WITH COPIQUS
AMTINT S IF W4ATZR FETA AT LZAST 156 MIMNUTZS AHILE RTMOVING CONTAMINATED
CL2THING AMD 5HOES.
A%%U?EIA;EQUATE FLUSHINS JF THE EYES 3Y ScPARATING THE SYZLIDS
WITw FINGERAS.
17 IWHAL%D; RCHAIVE TC FIESH AIRe IF NOT 3JREATHING SIVE ARTIFICIAL
REZS2I0ATIOMNe [F BREATHING I3 OIFFICULTs SIVE IXYGZ.
1% SAALLOWED e WASH SUT 40UTH WITH WATER PROVICZC PERSIOMN I3 CONSCIOUS.
CALL A PHYSICLAM.
JZ24JVE AND AASH CSHUTAMINATED CLOTHING PROMPTLY.
ADDITIOMNAL INFIRMATIOIN
La35c SMOQUNTS IJF CO3ALT(IT) CHLORIDE DEPRIESS ZRYTHROCYTZ PROODUCTION
44LCH AY LZAND T3S "ZATH I[N CHILDRENG
it e E R PHYSICAL OATA =wmmmmcme——ccm——aa- -
32ZCIFIC SRAVITY: 1.324
APPZARANMCTE ANT JNMOR
A105UNdY CRYSTALS
------------ FIRAE AND CXPLOSION HAZARD DJATA —ececcc—ca-
SXTTHNUTLSHING =014
SONCTIA3USTEALZ
8% SXTIMSULSHING MEDTA APPPAPRIATE TO SURRQUMDINMG FIRE CONOITIONS.
SPECLAL SIREFISHTLYS 2QJCDURES
1732 STLFA=COINTATNED BREATHING ADPAQATUS AND PROTECTIVE CLOTHING TO
PE 2V ENT CONTACT WITH SKIN AND ZYES.
UNUSUAL _FI3s AND _zXPLOSIONS HAZARDS
ETTS TIXIC FUMES UNOER FIRE CONDITIONS.
e msmcme—cseae== REACTIVITY DATA —«===- ———————— ————
INCOMP AT LATLITIZS
WIS TURE
CXIDIZING wMTS
CONTINUED CN MNEXT PASE
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AT E R IAL SAFETY DATA S H =& T DAGE
CUST=: Q146003
P0#: 1760753
5 JNUCT =3 23213-5 NAME: COBALT(II) CHLORIDE HEXAHYDRATE
CAS #:7731-13-1
MF: CL2CHO
---------------- === REACTIVITY DATA ~weermecmccecccccaea=-
ALKALI *™=TALS
A3SJR3S M43 FROM AIR.
HaZARNQJUS COH3USTIOMN 3R DECOMPCSITIAON PR3DUCTS
TOXIC FUMES CrF:
HYORNSGZN CALORIDE GAS
--------------- SPILL 2R LEAK 2RCCEDURES =mmmme—m—mee—e
3TZPS T 2z TAKEN [F 4ATZRIAL IS RELEASED QR SPILLED
g?és_gfLEBESNTA[NED BREATHING APPARATUS, RUB3ER B800TS3S AND HEAVY
J3Ag = G E S o
HEA2 DISPOSABLE COVERALLS AND DISCARD THEM AFTER USE.
SHEEP2 UPy PLACE IN A BAG AND HOLD FOR WASTE DJISPOSAL.
AVIITY RATSING DUST.
VENMTILATZ AREA AND WASH SPILL SITc AFTER MATERIAL PICKUP IS COMPLETE,
WASTE DI3523SAL METHAD
TH< MATZRIAL SHJQULD 3t OISSOLVED IN 1) WATER; 2) ACID SOLUTION QR _3)
OXIJI2=ZD TO A wWATZ3=SCLUBLE STATC. PRECIPITATZ THE MATERIAL AS THE
SULFIDce ADJUSTLING THE PH CF THE SQLUTIAON TQ 7 TQ CAOMPLETS PRE~
CISITATIgNe FILTESR THE [MNSCLUBLZS AND OILSPASE QF THEM IN A HAZARDQUS-
wASTZ STTEe OZSTROY_ANY EXCESS SULFIDE WITH SOOIUM HYPOCHLORITE.
MEUTRALIZE THES SOLUTION 3EFORE FLUSHING DOWM THE JRAINe
=== PRECAUTIONS TO BE TAKEN IN HANOLING AND STORAGE ===
CH4=4ICAL SAFSTY GIGSLESe
LCNG 2BSER 3R NelJPRENE GAUNTLET GLOVES.
UsS= 2MLY I A CHEMICAL FJYME HOCD.
NIZSH/MSHA=-APPROVED RESPIRATOR IN MONVEMTILLATED AREAS AND/OR FOR
SXPASURE ABJIVEZ THT ACGIH TLVe.
SAEZTY SHOWMER ANO EYES BATH.
OC N3T 3REATHEZ HUS5Te
92 NNT GET IN TYESe ON SKINe ON CLOTHING
AVOID PRALONGED 0OR REPEATED EXPNSURE.
2C MAOT JUSE TF SKIN IS CUT CR SCRATCHED. #AASH THORJUGHLY AFTER
HANDLING.
TAXICe
IRRITAMT »
PASSI3LE SENSITIZER.
POSSIALE MUTAGEN.
KZZP TISHTLY CLOSED.
CONTINUED ON NEXT PAGE
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A T 2 RT AL SAF=ZTY 24T A S HyceE =7 °AGE
CUST=2: 915073
202z 1760753
PeONUCT =2t 202213-5 NAME: COBALT(II) CHLORIDE HEXAHYDRATE
CAS #:77271-113-1
4F: CL2CO
-=- PRECAUTIONS TC 32 TAKZN [N HANOLING AND STORAGE ===
H4Y533SL2PIC
STO2E IN A COCOL DRY PLACE.
LAGEL ORECAUTIINARY STATEMENTS
TNAXIC (USA SEFINITION)
HARMFEUL (ZURJPZAN DEFINITICN)
HARWFUL 3Y [NHALATIONs IN CANTACT WITH SKIN AND IF SWALLOWED.
[ZRITATING TO cYESy RESPIRATORY SYSTEM aND SKIN.
PRSSIBLE RISK JF IRREVERSIBLE ZFFECTSe.
PJS3 3Lz MUTAGEN.
PIS3I2L: SENSITIZER.
TARGET JRGAMN(S):
3L
I't CASZ OF CONTACT AIUTH ZYESy RINSE IMMEDIATESLY AITH PLENTY QF
WATER AND SEEK MEDICAL ADVICE.
A=AR SUITABLE POQTZCTIVE CLOTHING.
REGULATORY I[MFORMATINON
THIS 2R0DUCT [S SU3JZCT TO SARA SECTION 313 REPORTING REQUIREMEMTS.
————————— ADDITIJINAL PRECAUTIONS AND COMMENTS =—===- -
ADDITICNAL [MFJRMATION
MIXTURZS OF PITASSIUM AND SCNIUM WITH COBALT(II) CHLORIDE ARE SHOCK-
SENSITIVE.
THE A3OVZ [NFORMATION TS BELIEVED TO 8E CORRECT BUT DOES NQT PURPORT TN BE
ALL INCLUSIVE A4D SHALL 3& USED ONLY AS A GUIDEe ALDRICH SHALL NOT B8E HELD
LTABLT =08 ANY MAMAGZ ISSULTING FROM HANNLING NR FROM CONTACT WITH THE
A3QVE PINDICT. 3% Q2YERJE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TERMS ~ANJ CONOITIONS OF SALE.
COPYRIGHT 1332 ALDPICH CHEMICAL CQO o INC.
LICENSZS GRANTZD T “AKE UNLIMITED COPIES FOR IMTZRNAL USE IJINLY.
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ATT: SAFZTY DIRICTIR
PTMNY 242A5C 0
ZJLASLAND & 3CUCC NG INEzZRS PC
9723 T_oAPATH 2D
27X 55
SY2:2C 432, NY 1321% JAT=Z: 95/29/¢
CJST#: 315003
Pdz2: 1760753
4MATE=ZRIAL SAFETY DATA SHEZEZET PAGE 1
mmemmmmmemmee—eom= [JENTIFICATION memcmcmceceeeeemeee
2902yC T =2 22291-1 NAME: COPPER(II) CHLORIDE, 97%
CAS 2:7447~39-4
MFEF: CL2CU ~
SYNONYMS
Capopza JICHLCRIJE * CCOPPER{(2+) CHLORIDE = CCPPER(II) CHLORIDE =
CuP?2IC CHLIORIDJE = CUPRIC OICHLNRIDE =
----------------- TOXICITY HAZARDS =~==-m-ememe—e——meee
_R7elsS HZ: 5L7000030
CoPezx(IT) CHLORIDE (L1:2)
TOXTICITY DATA
[22-4)S LD5D:7400 US/XS AEPPAZ 244417462
[VvN="4US LDS5J:17500 US/XG SJMCAS 13¢425+84
REVIEWSy STANDARDSy AND R=GULATIINS
ACSTH TLV-TWA 1 MG(CU)/M43 35INAS S9146+86
MOES 1933: HZD X9857;7 NIS 293 TNF 11545 NOS 285 TME 167597 TFE 9684
SPA SSMNETIX PROGRAM 1983y NEGATIVE: B SUBTILIS RzZC ASSAY
Z2A T3CA CHEMICAL INVENTORYy JUNE 1390
ZPA TSCA T2ST SUBMISSION (TSCATS) DATA 3ASEs MARCH 1992
IMLY SZLECTED REGSISTRY JF TOXIC EFFECTS OF CHEMICAL SU3STANCES (RTECS)
ATA [S PRESENTZD HERte SEE ACTUAL ENTRY IM RTZCS FOR COMPLETE INFORMATTYON
------------------ HEALTH HAZARD DATA =-=cmmememcee—a—a -
ACUTS SSECTS
AARMADL IF TAHALED OR SWALLOWED.
CAUSZS SKIN I2RITATION.
CAUSZS =YE [RAITATIONG
MAT=3[AL IS IRRTITATING TO MUCQUS MEMBRANES AND UPPER
RECPIRATIRY TRACT.
WEPIMING ON THe INTENSITY ANDO OURATION OF EXPASUREs FFESCTS MAY
VARY FI0M MILD IRIITATION TQ SzVERE DESTRUCTION OF TISSUE.
£x0035Uye CAN CAUSE:
SASTRIINTZSTINAL DISTURBANCES
DAMAST TO THE EYSS
JAMASE T) THE LIVeER
Nav“AGz 79 THE KIDNEYS
JAYAGE T3 THE LUNGS
FIRST Al
[ CASZ OF CUNTACT,y IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
WAaTER FIIR AT LSAST 15 MINUTES.
EN CASE OF CONTACTy [MMEDIATELY WASH SKIN WITH SOAP ANMD COPIOUS
CONTINUED ON NEXT PAGE
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aldrlch chemical co.

x 355 Miwausee N'scors:n3532071 LSA

= =T 2AGE
CJST=2: 315003
°20%2: 1760753
PROJCT 1 22201-1 NAME: COPPER(II) CHLORINE, 937%
CA5 2:7467-39-4%
ME: CL2CU
------------------ HEALTH HAZARD DATA ——wmcececccecccc—eca—-
AMOUNMTS ZF AATER.
[5 TNAALZDy REMOVE TO FRZSH AIR. IF NOT 3REATHING GIVE ARTIFICTAL
RE3PIRATIING [F BREATHING [S DIFFICULT,y GIVE OXYGZN
[F SWAALLDAZD s WASH OUT MOUTH WITH WATER PROVIDZD PERSOM IS CONSCIQUS.
CatL 2 2=2YSICIAN.
4254 CONTAMINATED CLOTHING 2ZF0RE REUSZ.
ADDITIOUMAL [IFJRMATION
CHacyIZ CJPPER POISONING IS TYPIFIED 3Y HEPATIC CIRRHOSISe BRAIN
DAMAGT AND JDEMYELINATIONe KIONEY DEFECTSe AND CCOPPER DEPOSITION IN THE
C29MZ3 AS EXEMPLIFIED 3Y HUMANS WITH WNILSON®S DISZaSc. IT HAS ALSO
32N 2=20RTZH THAT C3PPER POISIONING HAS LEAD 7O HZMOLYTIC ANEMIA AND
ACCZLZAATES ARTERICSCLZR3SIS.
-------------------- PHYSICAL DATA ~--wmwmcccccccecccc—==
MELTING PT: 620 C
SPECI=IC GRAVITY: 3,336
APPEARANCE AND J00R
334N POWOER
------ -—--—— FIRE AMD ZXPLOSION HAZARD DATA -——--ccmewe
EXTINGUTSHIMG MECTA
MONMCOMIAUSTIOLE .
USE ZXTINGUISHING MENTA APPROPRIATE TO SURROUNDING FIRE CONDITIONS.
SPECIAL FIREFIGHTING PRIOCEDURES
FOR FIRSS INVOLVING THIS MATERIALs DO MNOT =NTER ANY ENCLOIOSED OR
CONFINZD FI% SPACE WITHOUT PROPER PROTECTIVE EQUIPMENT. THIS MAY
[CLUDZ SELF=CONTAINED BREATHING APPARATUS TOD PROTECT AGAINST THE
gé;%é¥§%éYEFFECTS OF THE NORMAL PRODUCTS OF COMBUSTION NR OXYGEN
= ch L
UNUSUAL FIZE AND =XPLJISIONS HAZARDS
EHMITS TAXIC FUHAES UNDER FIRE CONDITIONS.
------ mmmeme——mee= REACTIVITY DATA =——memcmecemeccceceee e
INCOMPATIZILITIES
MO IS TURE
ALKALL YETALS
HAZARDOUS CIOM3USTION OR DECOMPGSITION PRODUCTS
TOXIC FiJMES CF:
CONTINUED OMN NEXT PAGE
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14 7V 2 RIAL SAF=STY DAT A § 45 27 2AGc

ST2z 9146001
PO%: 1760753

P2ODUCT #: 22201-1 NAME: COPPEZR(II) CHLIRIDEs 97%
CAS 2:7447~39=-4
“e: CL2CU
------------------- REACTIVITY JATA =—cmmcccccccacccaea-

HY"R2GE CHLORIDE GAS
----------- ~=== SPILL CR LEAK PROCEDURES =====m=—m—eea-

[F MATERTAL IS RcSLEASED OR SPILLED
ORe CHEMICAL SAFETY GOGGLESs RUB3ER BOOTS AND HEAVY

N A SAG AND HOLD FOR WASTE DISPISAL.
H ILL SITE AFTER MATZRIAL PICKUP IS COMPLETE.
2) ACID SOLUTION 0OR 3)

HE MATZRTIAL AS THE
O _COMPLETE ORE-
U
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aldrlch chemlcal CO.

S0 Box 333 \Viwauwee Msconsin 33201 USA

A ~sis "3 omET "2E237IT S fTlEn.
Zla

t 8 7 = I AL S5AF ST Y D2AT A S A4z 27 2AGE
CJUST2: 315003
PR: 1760753
PRONDUCT 23 22201-1 NAME: COPPER(II) CHLORIDE,y 97%
CAS R:7447-39-¢4
uF: CL2CY
-== PRECAUTIONS TC 3 TAK=ZN IN HAMD_ING AND STORAGZ ---
KIDINZYS
IN CASE JF CONTACT AITH SYESs AINST IMMEDTATILY WITH PLENTY OF
HATER ANMND SEEC MEDICAL ADVICE.
ATAR JUITA2LE PRJOTECTIVE CLAOTHING.
RESFULATIORY [NFORMATION
THIS PRIJUCT IS SUBJECT TO SARA SECTION 313 REPCRTING REQUIREMENTS.
—==—==-== ACCITIONAL PRECAUTIONS AND COMMENTS —=—ceoee--
ADTITIAONAL INFIRMATIAON )
COPPER(II) CHLORIDE REACTS VIOLENTLY WITH POTA3SIUMy SJODIUM. CONTACT
ALTH ACESTYLENE MAY CAUSS FCRMATICN OF COPPzZR ACETYLIDES THAT ARE
SHOCA-SZNSITIVE.
THE A3JVE [NFORMATIOM [3 23SLIEVED TO 3€& CORRECT 3uUT D0ES NOT PURPORT TO 8€
ALL IMCLUSIVE AND SHALL 2E& US=0 ONLY AS A GUIDE. ALDORICH SHALL NOT BE HELQD
LIASLE FOR ANY DAMAGE RESULTING FROM HANDL ING 2R FROM CAONTACT WITH THE
ABQVE PODYCTe SEZ REVERSc SIOE OQF INVOICE QR PACKING SLIP FOR ADDITIONAL
TERMS AN COMNDITIONS OF SAL:Z.
COPYRISHT 1992 ALORICH CHEMICAL CO » INC.
LICENS= GRAMTED T3] MAKE UNLIMITED COPIES FAOR INTERNAL USS OJNLY.
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------------------ IDENTIFICATION ~——m—mmecccmmmmae--
-9 NAMI: 122N(I1) CHLRRIDE TET2AHYTRATE, 39%

RAAYC2ATZ = [R3JN CHL:
D2ATs = [R0ON JICAHL I

------------------ TCXICITY HAZA
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0 MUCIOUS MEMSRAMNES AND UPPER

GEy THE CHEMICALy PHYSICALs AYD
AVE NOT SEE THIROUSGKLY INYESTIGATID
£

JAN 4yTAGSIC EFEECTS.

Y FLUSH ZYSS WITH COPIAUS AMAUNTS OF
CIN WAITH SGAP AND COPINUS

NG _GIVE ARTIFICIAL
"PERSON IS CINSCIGUS.
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MAa T RI AL S3aFfFzTY DATA SHEET 9 AGE
CUST#: 9156033
Pan: 17560753
peQnyCT 2 22329-3 NAME: IRON(II) CHLORIDE TSTRAHYDRATE, 99%
CAS 2:13473-12-9
MFE: CL2FE
----------------- HEALTH HAZAR? DMATA =cecmcecccceaa———-
GASTROINTEST INAL MUCCSA ANC 3E FCLLOWED B8Y NECROSISe PERFORATION AND
STRICTURE FORMATION. SEVERAL HOURS MAY =L APST SEFQRE SYMPTOMS
THAT CAY INCLUDE EPIGASTRIC PAIMy DIARRHEA. VYOMITINGe NAUSEA AND
HZMATEAE SIS CCCURe AFTER APPARENT RECOVERY A PERSON MAY EXPERIENCE
METAZOLIC ACIDOSIS,y COHVULSIONS AND COMA HOURS OR DAYS LATERe FURTHER
COMoLICATICNS _MAY DEVELDP LEADING TO ACUTz LIVER NECROSIS THAT CAN
RESULT [M O3%ATH DUE TQ HzZPATIC CCHMA
e et Akt PHYSICAL JATA -=-=eccmecccae- ——————
SPECIFIC GRAVITY: 1.930
VAPNR PRES3SURE: 10 MM 3 633 C
------------ FIRc AND EXPLOSION HAZARD DATA ===weecw——w-
EXTINGUISHING MEDILA
MONCOM3USTI3LE.
USE ZXTINGUISHING ME2IA APPROPRIATE TO SURROUNDING FIRE CONDITIONS.
SPECIAL ~IREFIGHTING PROCENURES
WEAR SILF=CONTAINED BRZATHING APPAQATUS AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN ANO EYES.
UNUSUAL =I2E AND =ZXPLOSIONS HAZARDS
EAITS TOXIC FUMES UNDER FIRE CONDITIONS.
------------------- REACTIVITY DATA =~=—-re—eccrmcccaca«-
INCOMPATIZTLITIZS
STROMNG OXIDJILIZIMNG AGENTS
MAY YECOMPOSE ON EXPOSURE TN AIR.
FOQ4S5 =XPLOSIVE MIXTURES WITH:
POTASSIUM
SQD2IrUN
HAZARDGUYS COM3USTIUN OR DZCOMPCSITIAON PRODUCTS
HYRIZEN CHLIRIDE GAS
-------------- SPILL OR LEAK PROCEDURES ====-=we~—cace-
STEPS T2 12 TAKEN_IF MATERIAL IS RELEASED OR SPILLZ=D
WEAR SzLF-COMTAINED BREATHING APPARATUSy RUB3ER 830TS AND HEAVY
RUAAER GLOVES.
SAzzP e, PLACE IMN A 3AG AND HOLO FOR WASTE DISPOSAL.
CONTINUED ON NEXT PAGE
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= aldrlch ch al co-
2 Box 33 “wauwxee N.sconsin 33200 SA
¢4 T 22T AL 3 AT 2T ¢ 34T A 34T PAG
CUST2: 315003
PT%r 1755783
22302YyCT 2 22929-3 MAMS: IR0ON(II) CHLORIDE TSTRARYDRATZS, 99%
CAS 21 13%73-12-2
1F1 o CL2e=
--------------- SPILL IR LZAC PRQOCEDURES ===-—====-—-mn
AVT Y RAIDSING TUST.
VIITILATZ AREN AND WASH SPILL SITZ AFTZR MATERTAL PICKUP IS CQ4PLETZ.
AASTE D[IPITAL *HMETHID
TH2 MATZ2IAL SHJULD 2E€ DJDISSOLYED IN ) WATSRG; 2) ACID SJILUTION 0 13)
2XITIZ2Z - TD A WNATZR=-3CLU3LE STATES, PRECIPITATE THZ MATERIAL AS THE
SULF TSy ADJUSTING THE P4 CF THE SOLUTION T3 ? T3 COMPLETZ PRE-~
TIAITATI e FILTZR THe INSCLURLES AMD DISPOS: 2F THEYM T™N A4 HAZARODDUUS-
135TE 5ITZe J33TRZY AMY =ZXCESS SULFIDE &4ITH STOIUM HYPIOTHLGRITE.
MTOT2ALIZ2T THz SOLUTIZH 3ZFCRZ FLUSHIMG 504N THE ZRAIN.
—==- PRAZCAUTIAONS TC 3% TAKXEM IM YAMDLING AND STORAGE ===
CA=1ICalL SAFSTY GJ55L:S.
RJR3ER GLAIVES.
SAFZTY SHOWER AN ZYE 3ATH.
MECHAMICAL S XHAUST RCCUI2FEDe.
SAFZTY SHIANEQ AND cYS 3ATH.
20 27 3IRTATHE DJUST.
I AT 37T TN ZYSS, ON SKINy ON CLOTHING.
AaSH THIRJQUGHLY AFTZR HAMIULING.
[23TTANT.
TOXICe
PSS I AT ALV
(Z=2 TI5HATLY 2L ]5%D.
AIR SIZNSITIVE
4Y5-J5C 3210
STP2e [ A Z3JL ZRY PLACE,
AR D3SCAyYTIONARY STATEZMaENTS
TYXIO (1sSA DeFrINITIAON)
HAQUEYL (ZJRNDPZAM DESINITICM)
HARME S Y INHALATIONe IN CCHTACT WITH SKIN AND [F SWALLOWEDS
[2ALTATING T CYESy RESPIRATARY SYSTZM ANT SKI Ve
2353130 RISK JF [(RIIVERSIOLE ZFFECTS.
O333I3LI MUTASZH.
Al S=HSITIVE
“4vo225C22IC
[t CASZ JF CONTACT AITH ZYZSSy RINS: TUMEDIATELY WITH PLENTY OF
AATZ2 a4 SEcCK MEDICAL AJVICEe.
~7A% SUITASLE PRUTELCTIVE CLOTHINGS
DY M7 s3cATHE DJUST.
CONTINUED 0N NEXT PAGE
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aldrich chemical co.

2 7 3o0x 355 Miiwauxee. A'scons.n 533207 (JSA

¥

2 S H == 7 ?AGE &
CUST#: 9169003
PO#: 1750753
PRJIUCT &1 22229-9 MAME: IRON(II) CHLORIDE TETRAHYDRATE, 99%
CAS 7:13473-10-9
MF: CL2EE
THE AGOVE IMFORMATION IS BELIEVED TQ S8E CORRECT BUT DOES NOT PURPART T73 BE
ALL INCLYJSIVE AND SHALL 38E USED ONLY AS A GUIDE. ALODRICH SHALL NOT 3E HELD
LIABLYT FIR aNY DAMAGE RESULTING FROM HANDLIMNG OR FROM CONTACT WITH THE
ABCVE PRIDUCT. SEz REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TERMS AND CONDITICMNS OF SALE.
COPYRISHT 1392 ALDRICH CHEMICAL CO 4 INCe.
LITSNSZ GRANTED TQ MAKc UNLIMITED COPIES FAJR INTZRNAL USE ONLY.
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cal CO-

: = = = "3 =

aldrlch chem

' (\)

22 13 3432

3eqn.m 114747 l u 31283 fax 072898301 Fax Ora7823779
“mang 080224748

Taar 87302 dxcrgm 8

an 12247026

e e

AKX 4042733373
S C 3ox 353 Mawauxee N:sconsin 53201 USA
ATTY: SASZTY DIA:=2T3IR
DIty 2A2345C 2
IASLAYD) L 3CUCK ZNGINEZRS PC
5723 TlaPaTH R0
32X 93
3YRRAIUSE Y 321N DATE: 0S/29/¢
CUST#: 2916003
PO¥: 1760753
AT ERI AL SAFETY DATA SHEET PAGE 1
------------------ IDENTIFICATION ==c—mmcecmcecca—a——
PRONYCT 2t 20395-7 NAME: MAGNESIUM CHLORIDE HEXAHYDRATE., 98%
CAS 2:17791-13-5%
ME: CL2¥G
SYNQOMNYMS
CHYLZ2IURE DE MAGNESIUM HYDRATE (FRENCH) * CMH *® MAGNESIUM DICHLORIOE
HEXSHYDRATE &%
------------------ TOXICITY HAZARDS =~=—-—m——mmmccmcme e
RATECS MJ: 429795009
. “AGICSIUM CHLIRINDZ s HEXAHYCRATE
TOXICITY DATA
AORL-2AT LD50:3100 “5/KG ATHAAP 304470469
ORL=-MU3 LDS50:7600 M5/KG THERAP 314471476
[PR-HYUS LDSJ:775 MG/KG THERAP 314471476
REVIEWNSy STANDARDS, AND REGULATIONS
NOES 1783: HID X5653% NIS 143 TNF 167835 NOS 327 TNE 295125 TFE 16245
TARGET JRSAN DATA
BZHAVIORAL ( SOMNOLENCE)
3c~+AVIORAL (CONVULSIONS OR EFFECT ON SETZURE THRESHOLD)
BeHAYIORAL (EXCITEMENT)
8EHAVIORAL (COMA)
LUMNGSe THORAX OR RZSPIRATION (OTHER CHANGES)
ONLY SZLECTZO REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES (RTECS)
DATA IS PRZISENTED HERZ. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMATION
----------------- HEALTH HAZARD DATA ~=--emccececeena-=
ACUTE EFF=CTS
“AY 85 HARMFUL 3Y IMHALATICMe INGESTION, OR SKIN A3SORPTION.
CAUSES EYE ANO SKIN IRRITATIOMe
4AT=ZRTAL IS IRRITATING TO MUCOUS MEMBRANES AND UPPER
QZSPI[IATARY TRACT.
CAM CAUSE CMS DEPRESSION.
£XPJISURE CAN CAUSE:
STGCYACA PAINSy VOMITINGes DIARRHEAS
TARGET DRGAN(S):
CENTRAL MERVYOUS SYSTEM
KINNEYS
FIRST AID
IM CASE _JF CONTACTs IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
AATER FOR AT LEAST 15 MINUTES.
IM CAST JF CONTACT. I[MMEDIATELY WASH SKIN WITH SOAP AND COPIOQUS
CONTINUED ON NEXT PAGE
m?w::‘:“ '-':-::Cn—. 3s I:n;:zncr-mc- Y21 :m Isman :Q—u m:x& e .’Wumle xg
Bousoveasd LmDermont | 40 OF 27 Foeme owe Treus Ve Pgtro Tosem & Xyode Sw0g Sheveange Aot ga Corress ‘01 e Otd Brcrverd, New Aone 0-7924 Stenhmm
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Ty T 2RI AL S AFZTY AT AN S HE T
CUSTz: 91
23k: L7
2270JUCT 2 23295=7 NAMEZ T MAGNESIUM CHLCRICEZ HZXAHYNRATE,
CAS 2:7731-13%6
ASD L2453
——————————————— === HEALTH HAZARD DJATA =cemmmemmmcecee
LH0UNTS ZF KATER.
T~ [MH4ALZDy RSHOVE TOC FRESH AIQR. IF MOT 3RZATHING SIVE ARTIFICIAL
253212AT[5Ne IS BREATHING IS CIFFICULTs SIVE GXY3EMa
IS 3WALLIJYWEDy WwASH DOUT YOUTH HITH WATER 22Q2VINED PERSINM
ZaLL A 24YSICIANe
ad3~ COMTAMINATED CLOTHING BEFORE REUSZ.
e m— s s —mme === PHYSICAL DAT) --meercccccccccnce—-
SPECIFIC GRAVITY: 1539
APDEARANL T AMND TT3R
wHITE ZRYSTALLIME FLAKES
----------- FIRE AND =XPLOSICON HAZARD DATA =—ecccc——--
EXTINGUL SAING “=91A
NOMCIM3USTI3LE,.
S SXTIMGUISHING “EDIA APPROPRIATE TO SURRGCUNOING FIRE CONDITIONS.
SPECIAL FIREFIGHTING PRICEJURES
A=A SELE=-CINTAINED 2RCATHING APPARATUS AND PRQOTECTIVE CLATHING T2
PREVEMT CONTACT WITH SKIN AND CYES,
UNUSUAL FIRE AND =XPLOSIONS HAZARDS
g4I[TS T3IXIC FU4ES UNDZR FIRE CONOITIONS.
---------- re——w—e=w REACTIVITY JATA =—e-mmcccccceec—eee=
{MCQMOATIVILITIZS
ST IXLITILNG AGENTS
PRAT=CT FRACOM MOISTURE.
HAZARTNSS COU3YSTISH 2R NECOMPOSITION PRONDUCTS
TOXIC FUMZS GF:
HY D2 3%eM LHLIRID = GAS
---------- —s=—=== SPILL 3R LzZAX PROCEIURES ~====-e-—c===-
STEPS TA J: TAKEM Ir MATZRILAL [S RELEASED QR 3PILL
dzarR SELC=CONTAINED 2REATHING APPARATUSY RUBSEQ BUDTS AND HEAVY
RUISI2 GLIVE Se _
SAE30 U2, PLACE IN A 3AG AND HOLD FOR WASTZ DISPOSAL.
AVIL RAISING DUST. ~
YENTILATT AREA AND WASH SPILL SITZ AFTZR MATZRIAL PICKUP IS COMPLETZ,
CONTINUED OMN NEXT PAGE
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penz
CAS
e C
4A3T=s 21§
IO 3
HATER
LISUI
AJUEQD
AN N
CoaMTR
CHEH4]
M3 =
NIJOSH
SAFET
AECHA
a0 M0
07 NDJ
~ASH
I0QIT
KEED
HYGR
STORE
La3=L PRES
I[eQIT
12217
TARGE
CINTR
KIDON=
[N CaA
WAT=R
HE AR
THE A3CYE
ALL IMCLY
L[A3Le =0
ABOVE PRN
TEMS AvD
CaPYRTSHT
LICENSFE &

Sergurmy neliang
sqarcn Tremae
3ouseverd Lamoermont ' 40 08
3d amoermonnesn 40 26
31930 Srusenew Brusse
“eeonone

Bowgum 1 t4a?

=ana 260224748
“#ex 42302 Acnem 8
AR Z728282°8

“e:.sphone 383270'0
“arax 830074 Aigrge ¢
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t A 7 2 X I A L S A F =T Y AT 4 S He =T PAGE
CUST#: 916003
POg: 1750753
g; ;: 233?5-7 NAME : AGNESIUM CHLORIDJE HEXAHYDRATE, 38%
CalgtThee
--------------- SPILL OR LEAK PRIOCEIURES ~e-meeccccecccce~
23S AL METHID
AALL JQUANTITIZS: CAUTICUSLY ADD TO A LARGE STIRRED EXCESS QOF
o AJJUST THE PH TJ NEUTRAL, SEPARATE ANY INSOLUBLE SOLIDS 3R
2S5 AND PACKAGE HEM FOR HAZARDOUS-WASTE CISPOSAL. FLUSH THE
US SOLUTIOM DOAN THZ CRAIN WITH PLENTY JF WATZR2e THE HYNROLYSIS
ZUTRALIZATION RSACTIONS MAY GENERATE HEAT AND FUMES WHICH CAN BE
JLLED 3Y THE RATE DJF ACDJITION.
-~-- PRECAUTIIONS TO 82 TAKEN IN HAMOLING AND STORAGE «=-

CAL SAFETY 5G0GGLES.
P GLIOVES.
/MSHA=-APPROVED RESPIRATOR.
Y SHOWER AND EYES 3ATH.
MICAL =XHAUST RZQUIRED.
T 3REATHZ 9DUST.
T SET IN 2Y=5, ON SKINy ON CLOTHING.
IH?ROUGHLY AFTZR HANDLING.

NT e
TIGHTLY CL3S3EDe
Scaeic

IN A COOL DRY PLAC:=.

CA#TIONARY STATZMENTS

AN

ATING TJ FEYESy RESPIRATORY SYSTEM AMD SKIN.
T ORGAN(3):

éL NERVYGUS S5YST=M

S
352 CF CONTACT WITH EYESy RINSE IMMEDIATELY WITH PLENTY QOF

AND Sz =K MeDICAL ADVICE,

SULTAAL S PROTECTIVE CLOTHING.

INFOGRMATION IS 3ELIESVED T3 3FE CORRECT BUT D0ES NOT 2URPORT TO 3¢
SIVE AND SHALL 3E USED ONLY AS A GUIDE. ALDRICH SHALL NOT BE HELO
RoANY JA%AGE RESULTING FAOM HANOLING OR FQIOM CONTACT ALTH THE
OUCTe 3EZ REVERSE SIDE OF INVIICc OR PACKING SLIP FOR ADDITIONAL

CIONDITIONS OF SALZ.

1992 ALDRICH CHEMICAL CO + INC.

RANTEDY TJ MAKE UNLIMITED COPIES FOR IMTERNAL USE ONLY.
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MATeZRIAL SAfF=ZTY DATA 5HH2ZET PAGE 1

------------------ [DINTIFICATION =—-mmmmecccccmc——ea-

=9 NAAE : MANSAMSSE(II) CHLORIDE TETRAHYDRATE,
3 93+%y AaCsSe RSAGENT

e’
SYNINY S
MAMSANZISZ DICHLOATOE TZTRAFPYDRATE * MANGANAUS ZHLJRIDE TITRAHYDRATE =

------------------ TIXICITY HAZARDS -mmemmecccccccmee—e
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TOXIC

1)

[

Lo ve

JRIDJEy TZTRAHYORATE

p R

—AUD
+
<

)

e =

fUVwu L
L))

TA VXA
ncr »
Cr—=rorr=

NG
=N inin
2 -t <
) 2P o &
vV VO
pep - Y
DN
U
WO
v a e
£=.0.0
NN
Qe o
* ~d~d=d
e NN
[A\VEN]

x
m
<
—
(Dl driud DT T A~ A=~ T,

M DN LU= ON K

e 0DV R TS Y D e
TAAAAN U

«

X N~MGIN A

R~ NG

el

. LIZ NI

31>
[} P
(@l YwER Tl
~ <
—cek N
0

LA2YWm.Ou I L
C

RV ¥e OIS I &)

i VPN N ) et 60 00 00
]
- S
Lelo
-

o LAl T TIT b

LX)
(IS L vl
Jiwwn £

Tl 6e

e ClVie w4
=
pad

L3

~ I~ X
VN L £~
Ces 2 ne—
UV WP~
——- OON\NZCZ
—L T LW
—TMNmuiwem
< A

1

Vidrdederie |4 L) <00

QOO

s
rn

VN YW
-~ 0

P R TP LD LRV T6 XV 1KY ) I T |
L

115 7Yl gl ©F G ¥
23

QXY Im
R~
)

L@

V)
Me~—IMe OWV
YN~ AN T
s o &
AN ree
res) £

-

[}
wr X

E 32973 F= 1
ORMe=2LV F344

—

LN

TARG:

O QeeTNOO 1t OLUILIW ~O

—Z
]
<<y

b PV 4 ITLadR VIS L)
w

fﬂUHl
iNtat2
OV L0 RGN

n=
"~

Lwn ——
M= i
PPN

Im

-0

—
m=< ~-=
U
[ I 177
LUMN Vie
—-‘

-

(@]
Ir X W
N O VO
> =g e
) wQ

—~W»n

pd
> -
- ZOY e
N-4—1(J

3~
<
L

<

-

N
rormn

(]
Uil

[ ¢

Shiad
RV ]

11—

o
L
i-

Y IM RT
R) NATA ===m-cem—ce-- S

m

<
~ »N

rm

S
N
S 7
R
A

I

P
X
I

ACUT S

gl
-4
~ e

112 A332R3z=D THRIUGH S¥IMN.
US MIMBRAMES AND U?PER

3o

D L4071
TNbr o~ )e > Ls
L2 VUL W= ZA DN

OGO

(]

e

X

]

b

VIV LN

1> ¥

(AR Tl AT}

Vi<w)

ni

~NK
VO AT

(W)

<=1 Drtn1™ N

3

=4 N Q=i
A

O

FIRS

ke L |
P 0OM-N I N 0N NIy

-
]
n

(%]
11
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LT 2T AL S AFZTY DA T A T 4=z ET 2AGE

<dST=2: 9150303
2343 1753753
22704l T 2 22127-9 NAMZ : 4ANGANEST(IT) CHLCRIDZ TETRAYYDRATE,
Zts .‘,‘2131“?‘)-3’;-9 98‘52" ACCQSO REASENT
AR TL2MY
-------------- === HZALTH HAZARD DATA =-we-mccccacccca=-
4ATI P33 AT LZAST 1S MIMUTES.
I 2ASE TE CU?T;CT' IMMEDIATELY WASH 3SKIM WITH SOAP AND COPINUS
AMTIPITS S5 4ATZR,
T= [NHALZ2y RSMOVE 7O ARESH AIRe IF NOT 3RcATHING GIVE ARTIFICIAL
TIT9TATIING 15 3RZATHING IS DIFFICULT, SIVE OXYGIN,
1= SWAL%SJE?ordASH AUT “JUTH WITH WATER PRLVIDED P=’SCGN IS CONSCIOJS.
TULL A MY SITI AN,
2332 BONTAUINATS) CLOTHING 33FIRE REUSE.
ADDITIZHAL [NF3RYMATION
MIU ZAPISZD T MANGAMESE DUSTS SHOWSD A DESCRZASE IN FERTILITY.
C420%1C “MANGASLESZ POISONING PRIMARILY IMNVILVES THE C=NTRAL NERVOUS
SYST=M,e ZARLY sSysmMoTIMS INCLUDS LAMGUOR s SLESP[MESS AND WEAKNESS IN
TUS L3255 4 ITILID “ASK-LIKE APPZARAMNMCE OF THE FACZe ZMCTIONAL
DUSTUABDANCES SUCH AS UMCOMTROLLAZLE LAUGHTER AND & SPASTIC SGAIT WITH
TZNDZICY T3 FALL IN WALKING ARZ FIMDINGS IN “JRE ADVANCED CASESe HIGH
[NCID=wCs JF OMZUMONIA HAS 3EEN FOUND IN WORKERS EXPOSED TO THE DUST
G ~u+4z 2F S34z MANGANES=T COMPOUNDS.
-------------- wmwwame PHYSICAL CATA —-cemccecccccncrccc=-
4ZILTING PT: 53 C
SPZZIFIC S3RAVITY: 2,010
APPEACANCET AYD 190
Pl CRYSTALS
------------ FIRE AND EXPLOSIZCYN HAZARD DATA ~ec-emer—e—-—--
EXTINAUTSAINS MZal A
YD SSTIILZ .
J37 ZXTINGUIISHING MZ2IA APPRAPRIATE T FURRAOUNIING FIRE CONDITIONS.
SP< CI.L FIT2ZEIGHTINS 2R0CEIJURES
A28 ZILE=CaNTAINED 3REATHIMG APPARATUS AND PROTELTIVE CLATHING TO
PO Sy T COUTACT &4LTH SKIN MDD CYES.
UNUSJAL 1<% AND =X2LI2SICNS HAZAROS
SHMITS TIXIC FYMEZS 1m0 ze STRE CONOITINNS.
-------------- c==—== REACTIVITY DJATA ----c-cmcemmcrmean—
INCO“R AT [3ITLITIZES
STING AT 1TSS
COMNTINUED OM NEXT PASE
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CJ3T#: 315003
~0%: 1750753
22UCT 2 22127-3 MAMZ: MANGANESE(II) CALAORIDE TETRAHYDRATE,
Cal =:11344p=34-9 93+%s AeleSe RZAGEINT
A€ CL2MN
------------------- REACTIVITY DATA =~——ccececaccecccaa-
9Ll TI VITLIHTLY AlTH:
SCOTUM
2OTASSTIUM
27
P2OTZCT 52354 4JISTHRE.
HAZARDDYUS COMBYSTIIM QR 2ZC3MPOSITION PR3CUCTS
HYDR 5= THUZAIDE 5AS
--------------- 52ILL 0GR LEAK PQCCEJURES ==mmme—e——mm——-
STEPS T 42 TALKZY 1= YMATZeTaL IS RcLZASED OR SPILLED
gfé; %ELE-CJHTAINED BRZATHING APPARATUS, RUB3ER 300TS AND HEAVY
U3nsR 5LCVZIS.
SAZZC 112, PLACE TN A 3AG AND HOLD FOR WASTE DISPOSAL.
AVTIID RAISTING 2J3T7.
IMTILATE 3221 ANND WASAH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.
WASTE JISPISAL YHETAHIN
THE 4ATZRIAL THIULD 32 OISSOLVED IN 1) WATZR; 2) ACID SOLUTION OR 3)
QXIDIZED T3 A WATZR=SCLUBLE STATEe PRECIPITATE THE MATZRIAL AS THE
SULFIJEy ADJUSTING THE 24 CF THE SOLUTION TO 7?2 TO COMPLETE PRE-
CIPITATIOMN FILTER THZ IMSCLU3LES AND DISPOSE OF THEM IN A HAZARDOUS-
WASTE SITZe DI53TRZIY _AMY ZXCZ3S SULFIDE WITH SCDIUM HYPOCHLORITE,
MIUTRALIZZE T4z SCLUTICN 3FFCRE FLUSHIMG DOWN THE DRATN.
~== 23zCAJTICNS TC 38 TAKEM IN HANDLING AND STORAGE ===
AZA2 APPRGRI AT MIASH/MSHA-LPPROVEN RESPIRATORy CHEMICAL-RESISTANT
SLTOYZSe SAFZTY 506G5LeSe NTHER PROTECTIVE CLOTHING.
SAFETY SHOATR 2MD EYZ 3ATH.
USE 2NLY IN A CHEMICAL FUMc HOOD.
D AT 2RZATHI NUST.
ATy COMNTAZT JITH EYS3e SKIY AMD CLOTHING.
AVOLD paoLCNGIY CRORGPEATEL =XPOSURC.
WA SH O THIRJUSALY AFTZR HANOLING.
HYARMAEYL SOLID.
I7ATTANT.
PISSIBLT MUTAGEY e
KZSP TI5HATLY CLOSeD.
vERY HYGROJSCQAPIC
RZERIGERAT =,
LABEL PRECAUTIINARY STATEMEMTS
CONTINUED OM MNEXT PAGE
L ronen Ly Jasen Sean Uaned Ungiem West Sermany
Aigrch Chomey Amncr-Clomme Sart Mgren Chemeca 371 e Alancn Quames Awgrch Chomeel Ca. Lt Algren-Chosws Gmart § Ca RO
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TAX. 1414, 2734379

. T« I 4L S A F - T Yy AT 3 S 49 €T PAGE
CUST#: 315003
°P3#: 1763753
PRODUCT = 22127-9 MAME : MANGANESZ(II) CHLCRIDEZE TETRAHYDRATE,
CAS 2:12L46=3%=-3 98+%y AeCeSe REAGENT
ME: CL2MN
=== 2RZZAYUTIAONS TZ 2 TAKEN TN HANDLIMG AND STORAGE ===
HAR2FUL
HARMEGL Y TUHALATION. IM CONTALT WITH SKIMN AND IF SWALLCWED.
I23ITATING TC ZYSS ANDO SKIM.
228373z RISX 2F IRRZIVERSIZLE =ZFFZCTS.
P2SSTILT MUTA5EN.
TL258T 7580 (S):
LMT2AL Sy ZyS ZYSTZIM
I'i CASS 2F CONTACT wITH SYES, QINSC IMMEOLATELY WITH PLENTY OF
WATSR M0 3z« "zZNICAL ADVICE.
WZA2 SULTAZLT O2QTECTIVE CLOTHIMNG.
REGULATIAY THMNFIJZMATICM
THI3 9JIDUCT [S SURJECT T SARA SECTIAN 313 RECPORTIMG REQUIREMENTS.
THE ASOVE [INFIORIMATION IS JZELIZVED TO B CORRECT 3UT DOES NOT PURPORT TJ BE
ALL THCLYUSTIVE ANO SHALL 3E JSEJ ONLY AS A GUIDE. ALDRICH SHALL NOT BEZ HELD
LIABL=T =0% ANY JAYASEZ 2AZSULTING FROM HANDLING OR FROM COMTACT WITH THE
ABCVC "ITHHCT. 5322 ITVEISE SINDE QOF IMVOICEZ OR PACKING SLIP FOR ADODITIONAL
TERMS 2D CAMDITIINS 25 SalZ.
COPYRIGHT 1992 ALJRICH CHeMICAL CO » INC.
LICENST S53ANTED T2 MA4Z UNLIMITED COPIES FOR INTZRMAL USS 2NLY.
Ao:ncmw :::-»cn—-;;u mncmlu :...:_ :a ”n-:mcul.- leCAIO
Boutevard | amerment ' 40 b8 17 Foase aes [reste Vin Pgtre Tosem, 4 yose Sty Sheaerss AseL a9 Correca 81 '\-ou-—mu--— O 7924 Simnnmm
3a Lampermontmen | 40 08 F-47000 10127 wagne ') Carean Mdvnsrecine 20100 Oovest 3/ 4. Tomghene ’120870
81030 Srysenee Brusse "ewonone 88327010 Teloonone 012613488 Chvoss du Texwe Towarena 816829877 Tewphene 0747027211 Tewx /14838 Al O
T ewsnene Yewax 890078 Amgnen £ Tewa 130882 Aigren | Tmeshone 0373801 Tetax 32188 3AQ9-& “eian 417238 Aren G FAK 0712087138:239
Bowgem 114747 Fax 88731283 FAZ 012380137

FAR 022998301 FAR GT4702377%
“ansng 080224748
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aldrich chemlcal o, i

T 52 20x 355 Mdwauxee, Niscorsin5320° USA

ATTMT SAEZTY OIRZCT3R
DINNMY RAASCY
ALASLANY 5 3IUCK =NGINEERS PC
65723 TlaPATH 2D
ICX 55
SY2ACUSI iY  1321% DATE: 05/29/5
CUSTA: 9160073
PO#: 1760753
W A TERI AL SAFETY DATA SHEECST PAGE 1
------------------ [DENTIFICATIC e el
PR3ZICT =: 22338~7 NA4E: NICKcL(II) CHLORIDE HEXAHYDRATES
CAS $:7791-203-0
MET CL2NIT -
------------------ TOXICITY HAZARDS ~——=mmcemeccceaaa——
AT= C§ M1J: 9R5432030
MICLKZL(II) CHLORIDEs HEXAHYDRATEZ (l:2:98)
TOXICI'Y JATA
IRL-2AT LOSD:175 MG/XG FDRLI* ?7684A,83
[PR-MJS LD50:43 MG/KG AEPPAE 244417462
[V =035 LD50:40 “G/KG EJSSOX 1ele?5
REVIEWSy STANJARDSy AND RZGULATIONS
ACSIH TLV=-TAA D405 MG(NI)/M3 3S5INAB 5,422(89)+36
ACGIA_TLV=CONFIRMED CARCINOGEN B85INAB 5+422(39) 436
LARC CANCcR RIVIEZWIANIMAL LIMITED EVIDENCE IMEMDT 494257490
MSHA STANDARD=AIR:TAA L MGINI)/M3 CTLVS® 3,178,711
OSHA PEL:8H TWA 1 MG(NIY/M3 FEREAC 5492923489
DSHA 2=L FIMAL:I3H TWA 1 4G(NI)/M3 FEREAC 54+27923,39
U%;?@ ?%LzllagICKELv INORGANIC-AIR:I1I0H TWA 0015 MG(NI)/M3 MMWR*x
Nl 14 y
NOES 1333: HID X43305 NIS S5 TNF 3665 NOS 935 TNE 104087 TFE 3890
AMLY S=ZLECTS D REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUSSTANCES (RTECS)
DATA IS PRESZMTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMAT N
-------------- ~=== HEALTH HAZARD GATA ===--—cccene—m—ea-
ACUTE ZFFECTS
HARMEGL IF SWALLOWED, IMHALEDy OR ABSORBED THRCOUGH SKIN.
CAUSES SYE AND SKIMN IRRITATION
MAT=ZRTIAL IS IRPITATING TO MUCIUS MEMBRANESS AND UPPER
RZ3PIARATIARY TRACT.
CAUSES DOERMATITLS,.
MAY CAUSE ALLERGIC RESPIRATORY REACTION.
ZXPJI3URE CAN CAUSE:
GASTRIIINTESTINAL DISTURBANCES
CHRINIC TFFZCTS :
CARCINOGCNa
TARGET Q2R3AN(S):
LUNGS
€IRST AlIS
[N _CASZ 3F CONTACTs IMMEDIATELY FLUSH EYES WITH COPIOUS AMNUNTS OF
WATER FIR AT LESAST 1S MINUTES.
[N CASZ OF CONTACTe IMMEDIATCELY WASH SKIN WITH SOAP ANOD COPILIOUS
CONTINUED ON NEXT PAGE
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5T 22T AL 3AF=7TyY DxTaA 3+48¢8T DAGE
fYSTi: 916003
>0%: 1760753

PRIIYCT =: 22333-7 NAME: NICKEL(II) CHLORIDE HEXAHYDRATE
CL3 2:7791-3323
ME:D CL2NI
------------------ HEALTH HAZARD DATA =mmmececccc—————-
AMOUNMTS OF WATER W
[F INHALZDy REMIVE TQ FRESH AI2. IF NOT 3REATYING GIVE ARTIFICTAL
RESPIRATIONM,. [F 3REATHING [S DIFFICULT. >IVE OXYGEN.
[E SWALLOWED y wASH JUT MAUTH WITH WATER 2RIVIDED PERSIN IS CONSCINUS.
CaLL A SYYSICIAN.
WASA ZONTAMINATED CLITHING BEFORE REUSE.
-------------------- PHYSTCAL JATA ===mm—memcmccecece—aa==
APPSARANCE ANO ODQR
GREZY CRYSTALS
------------ FIRE AND EXPLOSION HAZARD "ATA =meemce——ea
EXTIMGUISHING MEOIA
NONCOMAUSTIBLE .
USS EXTINGUISHIMG MEDIA APPROPRIATE TO SURRCUNDING FIRE CONNITIONS.
SPECIAL FTREFIGHTING °ROCEDURES
WEAR SEZLF-CONTAINED SREATHIMG APPARATUS AND PROTZCTIVE CLOTHING TQ
PREVENT COMTACT WITH SXIM AND SYES.
UNUSUAL TS AND EXPLOSIONS HAZARDS
CuITS TIXIC FUMES UNCER FIRE CONPITIONS.
----------------- == REACTIVITY DATA =~=—-ccomccceecmam—e
INCOMPATISILITIZS
PERIXIIES
HAZARDOUS ZOMBUSTISM 1R DECOMPOSITION PRODUCTS
HYCR253% CHLORIDE GAS
NICKEL/NICKEL OXIDES
——————————— ~== SPILL OR LEAK PROCEDURES ===cmc—eo- ————
STSPS TJ 3& TAKEM IF MATERIAL IS ARSLEASED OR SPILLED
EVACUATT ARZA.
:SgngegfasggrArueo 3REATHING APPARATUS, RUBBER 330TS AND HEAVY
WEAR OISPOSABLE COVERALLS AND DISCARD THEM AFTER USE.
SWEZP 1Py PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.
AVOIN RAISING DUSTe _
VENTILATZ AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.
CONTINUED ON NEXT PAGE
Satqiums Holiana fronce ‘tary Jepan Sesm United Kingioen West “MGM aCs %G
e om TOOTIML, emometn Meoien | sewowea emommmoae | el
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SPILL OR LEAK PROCEDURES

co.

ON CLOTHING.

XPOSURE»

“3EEK MEDICAL AOVICE (SHOW THE LABEL
SLOVES AND EYE/FACE
HTLY CLOSED IN A COOL WELL VENTILATED PLACE.
BJECT TO SARA SECTION 313 REPORTING REQUIREMENTS.
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PROODUCT = 22333-=7

CAS 2:7731=2)0-0

MF: CL2MI
THE A30VI INFIR4ATION IS B3ZLIEVED
ALL TNCLUSIVYE D SHALL 35 USED AN
LIARLS F2IR ANY TAMAGE RESULTING FR
ARCVE PRICUCT. SZ5 REVERSE SIDE OF
TZeMs AMD CI3MDITIOINS OF SALE.
CIPYRISGHT 19392 ALDJRICH CHEMICAL CO
LICENGZ 3RANTED TO MAKE UNLIMITED
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Material Safety Data Sheet ~0. 63
from Gemum s Reference Colecuon

Genrum Publishing Corporation POLYCHLORINATED 3PHENYLS

1145 Catalyn Streat PCBs)
Schenectady, NY 12303-1336 USA . . ,
1<12) 377.5855 cenuM pusLisking corp. | [ssued: November (988
SECTION 1. MATERIAL IDENTIFICATION 27
Matertal Name: POLYCHLORINATED BIPHENYLS (PC3Bs:
Description (Origin:Usesi: Commercial PCBs are muxiurss that were once w:deiy =2aufaciured by combimng chionne
£35, UCO 1u1@S, 323 2ipnenyis. [hewr nign stability connbutes 1o thewr iniecced ccmmercial appucations and their acciceztal,

‘cng-term adverse eavironmectal and hzaith etfccis. FCBs are userul as insu.aicrs in e.ecuical equipment because ey

are elecncally conconauctive. Their cisinbuuon has deen limuted since 1976. The Arocior PCB codes ideatfy PCBs by

ivpe. The first two digits of a code incicate whether the PCB coctains chloncated bionenylis (12), chlonnated terphenvls, (54), or
both (25, +43; the iasttwo digits indicate the approximate percentage of chionze. round 1o iisulatiog Liquid, synthetic rubber, plasticizers,
flame retardants. Jloor ule. printers k. paper and fabnce coaungs, brake linings, paicis. automobue body sealants, asphalt, achesives,
zlectnical capaciors. eicclncai ransiormers, vacuum pumps, gas-lransmission luroices, heal-transfer fluids, nvdraulic fluids, lubncating and
cuttng otl. SODYILE paper. carboniess cooying paper, and fluorescent light bailasts.

Svoonym: Crlorociphenyvis

Genium

Other Designations (Producer. Trade Name, Nation): Monsanto, Aracler® :USA. Great Britain); Baver, C!5phen® {German Democr--

Repusiic:; Prcaelec. Phenccior®, Prraiene® (Frazce); Kanegafuchi, Kanecnlor® Misubishi, Santotherm® (f2pany; Caffaro, Feaclor® (I"\/
Trade Name CASNo. RTECS No. Trade Name  CAS No. RTECS No. HMIS
Arcciess TI336-36-3 0 TQUISQC0O Aroclor 1242 $3269U-21-9 0 TNI3S5000 H | R 1
Arocler 1016 [2874-i1.2 TQIISIC00 Aroclor 1248 12672-29-6  TQI3I8C00 F ol i3
Arscler 221 11104-28.2 TQLISI00Q Aroclor 1253 11097-69-1  TQ136G000 R 0 51
Aroclor 1232 11141-16-3  TQ1354000 Aroclor 1260 11096-82-5  TQI3€2200 PPG* K 1
SECTION 2. INGREDIENTS AND HAZARDS EXPOSURE LIMITS
PCB-42% Chlorine/Aroclor 1242 PCB-54% ChlorinesAroclor 1254 All PCBs/Aroclors
CAS No. 5346?-;1-9 CAS No. 11097-69-1 CAS No. 1336-36-3
OSHA PEL (Skin®) OSHA PEL (Skin®) NIOSH REL 1977
3-Hr TWa: v ™g m 8-Hr TWA: 0.5 mgm’ 10-Hour TWA: 0.001mg/m®
ACGIR LY (Skin®), 1988-89 ACGIH TLV (Skin®), 1988-89 Toxicity Data**

-TWAD [ ogm TLV-TWA: 0.5 mg'm’ Mouse, Oral, LD : 1900 mg/kg
*This matenial can be absorbed through intact skin, which contnbules to overail exposure.
**See NIOSH, RTECS (Genwum ref. 201, at the locations specified in secuon | for additional data with references o tumorigenic,
reproducuve, mulagenic, and :mtatve effects.
SECTION 3. PHYSICAL DATA _
Boiling Point: Ranges from 327°F (275'C) 10 725°F {385°C) % Volatile by Volume: Rangesirom .20 1.6 -
Solubility in Water (%): Insoluble Molecular Weight (Average): Arocior 1242: 258 Grams/Mole
Pour Point: Ranges from -31'F (-35°C) 10 87.§°F (31°C) Aroclor 1254: 326 GramsyMole

Appearance and Odor: Cizar o light vellow mobile oil to a sticky resin; 2 sweet “aromatic” odor. As the percentage of chlorine increases,
the PCB becomes thicker and heavier: e.g., Aroclor 1254 is more viscous than Arocior 1242.

SECTION 4. FIRE AND EXPLOSION DATA
Flash Point* | Autoignition Temperature: Not Found | LEL: Not Found [ UEL: Not Found

Extinguishing Medla: Use watcr spray/fog, carbon dioxide (CO,), dry chemical, or "alcohol” foam to extinguish fires that involve poly-
chlonnated biphenyls. Although it is very difficult to ignite PCBs, they are oftes mixed with more flammable materials (oils, solvents, etc.)
Unusual Fire or Explosion Hazards: If a transformer containing PCBs 1s 1nvolived in a fire, its owner may be required lo report the incideat
to appropriate authorities. Consult and follow all pertinent Federal, state, and local regulations. Special Fire-fighting Procedures: Wear

a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode; fire fighters
must also wear a complete sct of protecuve clothing. Comments: The hazards of PCB fires are associated with the possibility of their being
released into the environment where they and their products of degeneration can pose serious long-term health risks. These potential
problems are heightened by the PCBs' resistance to biological and chemical degradauon and by the possibility that they will contaminate
underground waler systems (see sect. 5)

*Ranges from 284°F (140°C) to 392°F (200°C).
SECTION 5. REACTIVITY DATA

Stability/Polymerization: Polychlorinated bipheayls are very stable matenials. Hazardous polymerization cannot occur.

Cheniical Incompatibilities: PCBs can react dangerously with sodium or potassium. These rcactions are part of an industrial process used
10 destroy PCBs; however, people have been killed by explosions at PCB wreaument, storage, and disposal sites. Conditions to

Avoid: Limit human exposure 1o PCBs (o the lowest possibie level; especially avoid contact with skin. Hazardous Products of Decom-
positou: Thermal-oxidative degradation of PCBs can produce toxic gases such as carbon monoxide, chlorine, chlorinated aromatic frag-
ments, phenolics, aldehydes, and hydrogen chloride. Incomplete combustion of PCBs produces toxic compounds such as polychlonnated
dibenzofuran (PCDF, the major product of combustion), and polychlorinated dibenzo-p-dioxin (PCDD or dioxin).

Copynght © 1988 by Gemum Pudlishing Corporatson
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SECTION 6. HE\LIH H%L—\RD L\FOR\!-\TION

Csramogenicity: The =PA .isis #CBs as carcinogens. and the {ARC classifies them as probapie human carcinogens : group B,
Summary of Risks: EIfecis cf accidental exposure o PCBs include acneform erupuoans: eye discharge; swelling of the upper evelids and

.oeremia ¢f the conjuncuva: nyvperpigmentaton of sicn, taus. and mucous membrane; chloroacne; disuncuve hair follicles: fever: ~eanng

iCulles; 1mD spasms: neadacne; vomung; and diarrrea. PCBs are potent Liver ioxins that can be apsorbed through unbroien sxio i
71ZAr3CUS Armounts wilnout immediately discermble cain or discomfort. Severe neaith effects can develop later. [n expenmental animals,
Frsicrged or regeated exposure 10 PCBs by any route results in liver damage ar levels that are less than those reported to have caused cancer
;3 rcaents. Medical Conditions Aggravated by Long-Term Exposure: None reporied. Target Organs: Skin, eves, eveids, blood, Lver.
Primary Entry: [zna.auon, san contactabsorpuon. Acute Effects: Skun ana eve umitation. acneform dermanus, nausea, vomiucg,
accomunal sain, jauzaice, iver camage. Chronic Effects: Possible cancer tevidence of this is inconciusive); reproductive effects (jaundice,
2YCLSSIVE secrelicn 3f Lats, Jirmur carsmepexy); 223 hepautis. FIRST AID: Eyes. Immediately flusn eves. including uader the eveuds,
SeoLv DUl Lhorougnly #:ih foec.o2 armouats of ruanieg waler for |5 minutes. Skin. Rigse exposed skia with floodiog amouats of water;
wasn with soap and water. [ohalation. Remove the exposed person 10 fresh air; restore andor support breathung as needed. Have quaified
xmecical personnel admumuster oxvgen as requured. [ngesdon. [nduce vomiting by sucking your finger to the back of the exposed person s
:hroat. Have hum or ner dneik | o 2 3lasses of muik or water. Get medical heip (in plant, paramedic. community) for all exposures.
Szek prompt megical assistatce for further treatmeat observauon, and support after first aid. Note to Physician: PCBs are pcorly metabo-
1zed. scluble 1 lipids, and thev accumulate 1 tssues or organs nch 1n lipids. Liver funcuoen tests can help o determune the extert of body
damage 1n exposed persons. I eizcmcal equipment containing PCBs arcs over, the PCBs or other hydrocarbon dieiectne fluids may
decompose and give off hydrccrionc acid (HCU), a potent respiratory imtant

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES

SpillLeak: Treat any accicervai release of PCBs as an emergency. An SPCCP (spiil-prevention corurol and coursermeasure plan) must be
formuiatea before spiiis or waxs occur. PCBs are res:stant (o biodegradation, soluble in iipids, and chemically stable; as such they have
~ecome sigotficant ccatamzanis of global ecosystems. Releases of PCBs require immediate, competent, professional response frcm Taned
cersonnel. Each release sudation s unique ana requires a specifically designed cleanup response. General recommendations inctude adher-
.22 w0 Federal reguiauons (<0 CFR Part 761). Noufv safety personnel, evacuate nonesseaual personnei, venulate the spil area, and costan
ke PCBs. Al wastes, resicues. 2z¢ contarmucated ¢leanup equipment from the incident are subject to EPA requirements (40 CFR 761).
Cozsuil your ailormey of approonate regutatory ofticials for information about repcruzg requirements and disposal procedures. Waste
Disposai: Cootact your nazarzous wasle disposal firma or a licensed contractor or detailed recommendations, espectally when PCBs are
uzexpectecly discovered. Foolcw Federal. state, acc iccal regulauons. PCBs are bicmagnified in the food chain; 1.e., their concentration
izcreases at each hnk. The cisposal of PCBs or of PCB-contaminated materiais is stncy regulated; violations of applicable laws can resuit
in fines, lawsuits, and segatuve ruoiicity. Warning: Accidental spills of PCBs that may affect water supplies must be reported to Coast
Guard personnel at the Natocal Rcsponsc Ceater, wzlephone (202) 426-2675.

OSHA Designations

L:sted as an Aur Contazunant (29 CFR 1910.1000 Subpart Z).

EPA Designations 140 CFR 302.9)

CERCLA Hazardous Substacce, Reportable Quanuty: 10 Ibs (4.54 kg), per the Clean Water Act (CWA), §§ 311 (b) (4) and 307 (a).

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protesuve eyeglasses or chemucal safety goggles. Where splashung of PCBs is possible, wear a full face shicld.
Follow OSHA eve- and face-grotections regulatioas (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Genium
reference 38 for the maximutz-use concentralions and/or exposure limits cited ia section 2. Follow OSHA respirator regulauoas (29 CFR
1910.134). For emergency or zcaroutne operations (leaks or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-
punrying respuators wul not trotect workers 1o oxygea-deficient atmospheres. Other: Wear impervious gloves, boots, aproas, and
gauadets, e, to prevent anv ccotact of PCBs wath vour skin. Ventilation: [astall acd operate general and local maxumum, explosion-proof
venilation systems powerful ezough o mawtaig arcorne levels of this matenal beiow the OSHA PEL standards cited 1 secuon 2. Local
exnaust veatdauon is prefertea because it prevents dispersion of the contamunat:on wato the general work area by elimunating it at its source.
Consult the latest ediuon of Genum reference 103 for detailed recommendauons. Safety Stations: Make emergency eyewash stations,
safety/quick-drench showers, acd washing faciliies available 1n work areas. Contzminated Equipment: Contact lenses pose a special
hazard: soft lenses may absorp uritaots, aod all leases concentrate them. Do oot wear contact lenses w any work area. Remove contamunated
ciothing and launder 1t before weanng 1t agamn; clean this matenal from your shoes and equipment. Heavily soiled clothing must be properly
discarded 10 a manner consistent with applicable regulations. Comments: Practice good personal hygiene; always wash thoroughly after
using this matenal and before eating, dnnking, smokiog, using the toilet, or applymng cosmetics. Keep it off your clothing and equipment.
Avoud trapsferriog it from your hands to your mouth while eaung, drinking, or smoking. Do not eat, drink, or smoke in work areas.

SECTION 9. SPECIAL PRECALUTIONS AND COMMENTS

Storage Segregation: Store PCBs in closed containers 1o a cool, dry, well-ventilated area. Protect containers from physical damage.
Special Handling/Storage: All storage facilities must have adequate containment systems (dikes; elevated, nonporous holding platforms;
retamning walls) to prevent any major release of PCBs into the environment. Carefully design and implement these extra precautions now; do
zol wait unty you have 1o respond to ag accidental release of this matenal.

Transportation Data (49 CFR 172.101-2; PCBs were the first materials to be directly regulated by Congress by way of TSCA in 1976.)

DOT Shipping Name: Polychlorinated Biphenyls T™O Shipping Name: Polychlorinated Biphenyls
DOT Hazard Class: ORM-E I'MO Hazard Class: 9
ID No. UN 23115 IMDG Packaging Group: II

DOT Packaging Requirements: 49 CFR 173.510
References: 1, 6, 26, 38, 84-94, 100, 101, 116, 117, 120, 122.

Prepared by PJ [goe, BS; Industrial Hygiene Review: DJ Wilson, CIH: Medical Review: W Silverman, MD

Technical Review: Northeast Analytical, Inc. (PCB and VOC Specialists), Schenectady, New York, Telephone: (518) 3464592
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,aldrlch ch mlcal Co.

20 S0x 355 Muwauwxee Nsconsin 232010

98+%

ATT: JAFPZTY 2IRECTIR
DCENMY 2A3ASCA
JLASLAND & 30UTK =M51INEZRS 2C
6723 TIAPATH <D
ITX 46
SYACU3=Z LY 13214 DATE:
CJSTR: 916003
A0#: 1750753
4 ATERIAL SAFETY DATA SHETZEZT
------------------ IDENTIFICATION s==eccerarrccccane--
PROJUCT =: 34241-6 NAME: POTASSIUM PHOSPHATZ, MONOSASIC,
CAS 2:7278-727-30
HFE: H2K34P
------------------ TOXICITY HAZARDS ==——==mcmceccccacaa-
O TCXICZITY CATA AvAalLA8BLE
------------------ HEALTH HAZARD DATA =-=eccccccccacea-
ACHUTZ ZFFZCTS
MAY 3z HARMFUL 3Y TMNHALATICNe INGESTIONy QR SKIN ABSORPTIONe
HAY CAUSE IRRITATION.
FIRST a4l
IN CASE OF CONTACT, I4MeEDIATELY FLUSH EYES WITH COPIDUS AMOUNTS OF
AATZR FOR AT LEAST 15 MINUTES.
IN CASZ OF CONTACTs IMMEDTATELY WASH SKIN WITH SOAP AND COPIOUS
AMGUUNTS OF WATEZR.
[F INMALEDy RcSMIVE TO FRESH AIRe IF NOT BREATHING GIVz ARTIFICIAL
RESPIRATIONS [F 3REATHING IS OIFFICULTy GIVE OXYGENe
[F SHALLOWED s WASH JUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN,
WASH CONTAMINATED CLATHIMNG SEFQORE REUSC.
-------------------- PHYSICAL DATA ====-eccceccacccnnea=
APPZARANMCS AND S0JR
AHITZ CRYSTALS
------------ FIRE AND EXPLOSION HAZARD JATA —~—swececc==-
EXTINGUISHING MEDIA
- WATZR SPRAY.
CARINN DIOXIDZy DRY CHEMICAL POWDER 0OR APPROPRIATE FDAM.
SPECIAL FIREFIGHTINS> PROCCDURES
WEAQ SELF-CONTAINED BREATHING APPARATUS AND PRATECTIVE CLAOTHING TQ
PREVZIMT CONTACT WITH SKIN AND EYES.
UNUSUAL FIRE AND EXPLOSIONS HAZARDS
tMITS TOXIC FUMES UNDER FIRE CONOITIONS.
------ -- REACTIVITY DATA ==m=c-emccec———c—ae
INCOMPATISZILITIZS
STRONG JXIDIZING AGENTS
PROT=CT FR34 MUISTURE.
CONTINUED ON MEXT PAGE
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2: 915003
#: 1760753

;2%1—6 NAME: POTASSIUM PHQOSPHATZ, MONOBASICs 98+%

------------------- REACTIVITY JATA ==mc—emmmeccmmeeee

TI3N QR DECCMPCSITICN PRODUCTS
CIMPOSITION PRELCUCTS NAOT KNOWMe

--------------- SPILL OR LEAK PROCENURES ====emmm—meeee
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aldrich chemi ca| €O. A

T PO Box 55 Milwauxee. NMisconsin 52201 USA

m CTETISIS TRLTS STeT s ¢oresess ~zusn
=

ATTMN: SAFETY OIRZCTCR
KEZMORTICYL JAGLAL
JLASLAMY 2 3JUCK INGINEERS PC
5723 T342ATH RD
SYACUSE MY 13216
DATE: 026/02/¢
ZJUST=: 915001
P23%: 1764716
“ 47T zZRIAL SAFETY DATA SHEET IAGE 1
------------------ IDENTIFICATION ~—=rcccceccccaccea—a-
PRODUCT #: 23296-0 NAME: QUINHYDRONZ» 97%
CAS 7:l2h6-34=-3
MF: C124100%

SYNQNYMS -
P=3AEMICQUINIONEy COMPDe WITH HYDROQUINONE * CHINHYDRON (CZECH) * 2,45-
TYCLIHEXADIZNE-1+4=~DICNE CCOMP0O. WITH 1 s4=3ENZENEDIOL (1:1) * GREEN
HYDRCQUINONE * 4YDROQUINONEs CCMPDe WITH P-BENZOQUINONE *

e e ——————- TOXICITY HAZARDS =====w= ————e—- ————-

RTECS NO: YA4553000
VJIMNHYDRONE

TOXICITY DATA
CL=-RAT LDS5D:225 MG/KG FEPRA?7 34348449
IVN=RAT LD50:35 MG/KG FEPRA7 8+348+49

REVISNSy STANDARDSs. AND REGULATIONS
ZPA TSCA CHzMIZAL INVENTORYy JUN
SPA TSCA T=ST SUBMISSION (TSCATS ) DATA BASE, MARCH 1992
ANLY ScLcCTED REGISTRY OF TCXIC EFFECTS OF CHEMICAL SUBSTANCES (RTECS)
CTATA IS PRESENTED HEREe SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFIRMATION

--------------- === HEALTH HAZARD DATA =-=wccecm—vmccca-=

ACUTS EFFECTS
HARMrPUL IF SWALLOWEDy INHALEDe OR ABSORBED THROUGH SKIN.

CAUSES EYE AND SKIN IRRITATION. -~
MATERTAL IS IRRITATING TO MUCOUS MEMBRANES AND UPPER

RESPIRATORY TRACT.

T3 THE BEST OF JQUR KNOWLEDGEy THE CHEMICALy PHYSICALs AND

FIRS;O}ESOLJGICAL PIOPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

[V CASE OF CONTACTy IMMEDIATELY FLUSH EYES 0OR SKIN WITH CNPIQUS
AMOQUMTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED
CLOTHING AND SHJES.
17 IMHALEDy REMIVE TQ FRESH AIR. IF NOT 3REATHING SIVE ARTIFICIAL
RSSPIRATIONe IF BREATHING IS OIFFICULT, SIVE OXYGEN
IS SWALLOWZD s WASH OUT MOUTH WITH WATER PROVIDED PERSUN IS CONSCIOUSe.
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING BEFORE REUSEe.

-------- wmmweeeeeeee PHYSICAL DATA --=mccccceccccnacca-
MELTING PT:2 173 C T3 174 C

CONTIMUED ON NEXT PAGE
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q@ aldrich chemicalco.

2D Box 355 Miwauxee, Nisconsin 53201 USA

MA T zZPTIT AL S AF=TY 3AT4 S A4 2 27 2AGE
CUST2: 916003
°C®: 1750715
270ONYUCT =23 23295-3 NAME: QUINHYDROME, 97%
CAS 2:126-24-3
“FE: C1241004
-------------------- PHYSICAL DATA ===—=ermcccccccacaea-
APPEARANCET AND 3JDCR
52Ety METALLIC POWDER
------------ FIRE ANC £XPLOSION HAZARD DATA ===—=ccca=-
EXTIMSUISHIMG “EIDIA
WATER 352RAY,
CAR3CY ODIOXIOEy DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECTIAL FIRZFIGATING PROCEDURES
w=AR SELF-CONTAINED BREATHING APPARATUS AND PROTSCTIVE CLOTHING TO
PREVINT COMNTACT WITH SKIN AND EYES.
UNUSUAL FIRz AND =EXPLOSIONS HAZARDS
£4ITS TOXIC FUMES UNDER FIRE CONODITIONS.
------------------- REACTIVITY DATA ~=—--rer—vcccecc===
INCCMPATISILITIES
STA2ING OXIDIZING AGENTS
LIGHT SENSITIVE
AIR S=ENSITIVE
HAZARDQUS COMBUSTIOM 0OR DECIOMPOSITION PRODUCTS
TOXIC FUMES QOF:
CARBUIM MONIXIDEy CARBON DIOXIOE
--------------- SPILL OR LEAK PROCEDURES -===-=coecec=-
STEPS TJ 3& TAKEN IF MATERTIAL IS RELEASED OR SPILLED
IVACUATE AREA.
AdEAR SCELF=CAONTAINCD 3REATHING APPARATUSy RUBBER 300TS AND HEAVY
RUBBER GLIVES.
SWE=P UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSALe.
AYCTD RATISING DOJSTe
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.
WASTS DISPJISAL METHQD
DISSOLVE QR MIX THE MATERIAL WITH A COMBUSTISBLE SOLVENT AND BURN IN A
CHEMICAL INCIMERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.

=== PRECAUTIANS TQ BE TAKEN IN HANDLING AND STORAGE ===
WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATORy CHEMICAL=-RESISTANT

CONTINUED 1IN NEXT PAGE
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Yfaterial .\ﬁll('l»\' F20e Nl o s € g 1t
Genium Publishing Corporation
S145 Cawalvn Sureet Sheet No. 263
Scheacetady, NY 12303-1836 USA Sodium Bicarbonatg
S181 3773854

Thsued: ¥89
Section 1. Material [dentification 29

Sodium Bicarbonate Description: Precired [7om socium caroonate, »ater, ana caroen Jioxide 1COO Uscata n

- hd
N . - . . . {
TUT2 MANV SsOA1um Salls: As 2 source 9l carnen c:oxide: on lue cumguxsncrs anda Saraning ::‘mpoumLs: and 4s an o [ 0
GiTAKINZ powder and effervescamt sais heverages. A <\..~l
Other Designations: Bakinz soca: sodium 2c:d carvonate: sodium hyvdrogen carnonale: morosocium carnenate N
hicrrbonate of soda: NaHCO ., CAS No. [34.35.3, tremium
Manufacturer: Contact vour surprer or cisizutor. Consuit the latest Chemicaoseex Suvers (Guaide Genumorer 77 ;'\”5.
{or a suppiicers list. F 1‘)
20
PG
* Sec. 3
Section 2. Ingredients and (Occupational Exposure Limits
Sodium bicarponate, ca ()%
OSHA PEL ACGIH TLY, 1988-89 NIOSH REL Tovcity Data
Nore established None cstavashed None estaonsned st g, 1D IRl
At o, LD, fI10
*See NIOSH. RTECS (VZ0950000), 1er acaiuonal Jata wilh references 1o reproductive and L2mtatise el fects.
Section 3. Physical Data
Water Solubility: Compicte Molecular MWeight: ¥4 2 'mot
pH: *
Apearance and Odor: White crysiaiine powcer ar granuies; odoriess.
* Tz agucous solulions of SOdIUM HICArHONALE Drepared with coid waler and no agitatien are iy siighdy alhaiine to hiimus or oo e pinaian The aikabaony

INCr23ses as L1C lemperature nscs 1nd 1s wme passes. A (resnly prepared 0 I -molar seiution of sus.um oicarbonate at ~7 70 2570 maca b or 3 L

Section 4. Fire and Explosion Data

Flash Point: « Autoignition Temperature: * LEL: = LI -

Extingusshing Media: * Scdium Sicarconate coes not bumn. Use exunguisiung 22onis St pul out e SuTouna.ng oo
Unusual Fire or Explosion Hazards: Nonc reported.

Special Fire-fighting Procedures: Wear a scif-contained breathing apparatus 1 SCB A «1th a fuil ficemicee operaicd o Loe pressure-demand or
posiuve-pressure mode to protect agunst the effects of the surrounding !ire.

Section 5. Reactivity Data

Stability/ Polvmerization: Sodium oicarbonate is stadle at room lemperature gunn:

ine operauons. Huazardous poivmerizanon cannot occeur.,
Chemical Incompatibilities: Sodium bicarbonate can react dangerously a1th menoammomum phosphate or 4 <odium-patassiant ity
Conditions to Avoid: Sodium bicarbonale decomposes by reaction with acids.

Huzardous Products of Decomposition: Sodium bicarbonate starts 1o give off carron cioxide gas at 122°F (30 'Cr AL212°F (100 'Cr e
sodium bicarbonate converts (o sodium carbonate (Na.CO,).

Capyngm © 1989 Geruum Publuiung Corporaison.
Any bt Of repE wuhaut U hes 3 - d.




_3 ;o<dium 3icarnonate N9

Section 6. Heaith Hazard Data

Carcinogenicity: Neither the NTP, IARC. nor USHA lists sowium picaroonate as a carcinogen.

Nummary of Risks: Sodium bicarbonate 1s an aikaline powdaer that can irriate the ussues it contacts. Dryncss, scaiing, wne siadiune oums of
:1posed bssue can occur. depending on the exoosure s tntensuy and durauon. The alkaline umtant clfects of sodtum hicarroraie solutions
.n<reasc as the soiulon s concenation and sircngth increase. Sodium Bicarponale s toxicity 1s low and the FDA hus approved '3 use as a generw-
~urpose [ood addiuve.

Medical Conditions Aggravated by Long-Term Fxposure: Nonc reported.

Target Organs: SKin. eves. and mucous mcmeranes Lirung the respiratory svstem.

Primary Entry: [rha:auon. sk:n contact.

\cute Effects: [mitauon, with possicie axkaune chnemicai bums. of the skin. ¢ves, and the mucous miemeranes ol the respirston tract. Moist sain
21oCabiy increases the alkaline umitant etlects.

Chronic Effects: None reportea.

FIRST AID

Fyes: Immedrately flush. inciuding under the eveiids, genty but thorougnly with flooding amounts of runnmg water for at [cast 13 min. Alkahne/
~asic eve bumns are possible. Treatment bv competent meaical personnel 1s necessary to prevent permancnt eve damage.

Skin: After rinsing atfected area with flooding amounis of water, wash 1t with soap and water.

Inhalation: Remove exposed person to fresh au. and support breathing as needed.

[ngestion: [f :ngested. have Lhe exposed person drink | 0 2 giasses of water. If the quanutics or concentrations are excessive. 1nduce voming ov
g.v g an emetic such as Svrup of Ipecac.

After first aid, get appropriate in-plant. paramedic, or community medical attention and support.

Section 7. Spill. Leak. and Disposal Procedures

Spil Leak: Noufy sarety and cleanup personnei of a sogium dicarbonate spiil. Cleanup personnci should wear personal pretecive equipment
i1Sec. ¥) o prevent excessive skin contact or cust inhalation. Do not create custy conditions guning cleanup operanions. Shos ci, $¢oop, or vacuum
the spuied material into appropnate cisposai contatners. Never {lush o sewers, surface waters. waterways. or watersheds.

Disposal: Contact your suppiier or a licensea conmractor for detailed recommendauons. Follow appiicable Federal, siate, and local regulations.

OSHA Designations

Ar Contaminant (29 CFR 1910.1000. Subpart ZY: Not listed
EPA Designations

RCRA Hazardous Waste (40 CFR 261.23;. Not listed

CERCLA Hazardous Substance (40 CFR 302.4). Not listed
SARA Exmemely Hazardous Substance (40 CFR 355): Not listed

Section 8. Special Protection Data

Goggtles: Wear protecuve evegiasses or cnemical safery goggles. per OSHA eve- and face-protection regulauons (29 CFR 1910.133). Where
sniasnung is possiole, wear a full face shieid.

Respirator: Wear a NIOSH-approved respirator if necessary. Follow OSHA respirator regulations 129 CFR 1910.134). For emergency or
norroutine operations (spills or clearung reactor vessels and storage tanks), wear an SCBA,

Warning: Air-punfying respirators do not protect workers in oxvgen-deficient atmospheres.

Other: Wear umpervious gioves, boots. aprons, and gauntlets to prevent proionged or repeated skin contact.

Ventiiation: Provide general and local ventilation sysiems (0 maintain ausome concenrations that protect worker safcty productivity. Local
2xnaust venulanon 1s preferred since it prevents contaminant dispersion into the work area by ehminaung :t at 1ts source (Genum ref. 103).
Safety Stations: Make available in the work area ecmergency cyvewash stauons. safety/quick-drench showers. and washing {acilities.
Contaminated Equipment: Never wear contact lenses 1n the work area: soft lenses may absorb, and all lenses cancentrate. irritants. Launder
contaminated clothing before wearing. Remove this material from your shoes and equipment.

Comments: Never eat. drink. or smoke tn work areas. Pracuce good personal hygiene afler using this matenal, especially before eating, drinking,
smoikung, using the totlet, or applying cosmeucs.

Section 9. Special Precautions and Comments

Storage Requirements: Store sodium bicarbonate in closed contawmners wn a cool, dry, well-venulated arca away {rom acids. Protect these
contaners from physical damage.

Transportation Data (49 CFR 172.101-2): Not listed

MSDS Collection References: !, 6,7, 84-94, 100, 116. 117. 119, 120, 122 .
Prepared bv: PJ 1goe. BS: Industrial Hyvgiene Review: DJ Wilson, CIH: Medical Review: MJ Hardics, MD ¥l

Copyngit © | 99 by Genwum Publmbung C Ay i Or repe wxhout the publ p up 'y »wous iy of e heem [0V Us Marchantr § purposcs
v ly e o [} iy, Although CAS hao bugn LALER @ U Prep of mca nf Gunuum Putiishing C no Makes no EPr ana s mumes
no resp Lty a8 10 the X iy of sech et o appi. © the p . d puwrpom or for cormseenons of us wen.




Matenal Safety Dara yieers Codection:
Genium Publishing Corporation |
‘\\ 1145 Catalyn Street Sheet No. 743
b Schenectady, NY 12303-1336 USA Sodium Bromide
(S18) 377-8854

Issued: ™ 91
Section 1. Material [dentification 34
Sodium romide i NaBr) Description: Occurs naturally 10 scme sait deposits. Prepared commercially by reacucg won Genum
with brogune and water, dissolving the resuiung ferrosolermnc bromude in water. adding sodium carbonate. and [.ienng

ind evaporauze nat sowuon. A.sg Sy acding excess bromune to A sodium nvdroxide soiuton, thea evaporaung 1t t
1rvness and Uealung il wiin carcen 0 reduce e resulung bromate wo oroouace. Used tn photograpny and prepanng
Jroraides, ana medicwaily as an cral secauve, diuretic, and antiepuepuc.

Other Designations: CAS No. 7447-15-6. bromude salt of sodium: Sedoneurai;® thsodium nbromude.
Manufacturer: Coantact your supguer or dismbutor. Consuit latest Chenucar Week Buyers Guiae™ for a suppliers st

PR Rl

Cautions: Scdium oromude s moderatelv toxic by inhalation and wneestion. Its major wnfluence s on the central nervous svstem (CNS). 7 3¢ 8
Section 2. Ingredients and Occupational Exposure Limits
Sodium promuce, ca W%
1990 OSHA PEL  1990-91 ACGIH TLY 1990 NTOSH REL 1985-86 Toxicity Data®
None established Nooge estagushed None established Human, estimated oral. LD, : 3.3 w0 Sz kg
Rat, oral, LD,,. 3500 mgrkg; toxic efizcis not vet reviewed
Rabbit. oral, LD, : £30 mg/kg: tovic effecis not vet reviewed
Rat, oral, TD. @ 338 mg-kg admurustercd for 90 davs o pregnant femaie
pnor o maung produced materna; e;{ccis ovanes and fatlopian tubes:

* See NIOSH, RTECS (VZ3150000), for addiuosal reproducuve and toxicity data.

Section 3. Physical Data

Boiling Point: 2534 "F (1390 'C) Molecular Weight: 102.9
Melting Point: 1377 "F (747 °C} Density/Specific Gravity: 3.203 at 77 "F (25 'C)
Index of Refraction: 1.6412 Water Solubility: Soluble: 1.:6 kgl water at 122 'F (50 °C), 1.21 k&/l water at 212 "F (100 °C)

pH: 6.5 10 8.0 raqueous solution?

Appearance and Odor: White or colorless crystals, grasules or powder with a bitter, saline taste. Sodium bromude 1s hygroscopic (absorbs
moisture from aur, becoming hard).

Section 4. Fire and Explosion Data

Flash Point: Nooe reoorted Autoignition Temperature: Noae reported LEL: None reported UEL: None reported

Extinguishing Media: Sodium bromide (s ncaflammable. Use extinguishing media suitable for surrounding matenals. Use dry cnemucal, water
sprav, cr reguiar foam.

Unusual Fire or Explosion Hazards: Sod;um bromide may emut toxic bromude and sodium oxide fumes whea invoived in a fire: use caution.
Avoid 1nhaling [ire-produced vapors.

Special Fire-fighting Procedures: Since fire may produce twoxic fumes, wear a self-contained breathing apparatus {SCBA) with a {ull facepiece
operated 10 pressure-demand or posiuve-pressure mode. Be aware of runoff from fire control methods. Do not release 1o sewers or waterways.

Section 5. Reactivity Data

Stability/Polymerization: Sodium bromude s stable at room temperature 1o closed containers under normal storage and handling condmons
Hazardous polymenzation cannot occur. Keep tn a dry area since 1t 1s hygroscopic, absorbing motsture of aay ongia.

Chemical Incompatibilities: Acids, alkaloidal and heavy metal salt. (lead, siiver, manganese, anlumony, mercury, ¢ic.), bromine rifluonde, and
stroog oxidizers (which liberate bromine).

Conditions to Avoid: Avoid contact with moisture, acids, alkaloidal and heavy metal salts and strong oxidizers.

Hazardous Products of Decomposition: Thermal oxidative decomposiuon of sodium bromide can produce toxic fumes of bromude (Br) and
sodium oxide (Na,Q).

Copyngia © 1991 Gemam Pebinieng Corparsaca. -
Aay | use Of repy without e p ] -




Loamooromice

“~ccuon 0. Heatth Hazard Data

' Jrunuuemu'(_\: tn .cen) reports, the IARC . NTP, ana USHA do nut list sodium dromude as a carc:nogen.

~ummuary of Risks Sodium sromude 1s moderaletv Wwx:c by innalauon and ingesuon. As of this update. neither OSHA nor ACGHH has set any
Tty on eccunatonal exposure. All currendy avaiaole 33la 1s on WXICiLy by ngesuon. Acute Wxicily 1S rare since large amounts e teeged W

27 guee woueiy Jnd these are usually purged immediaicty, prevenung ansorptian. Readily absoroed througn the ower pant of tie smail intesuine,
Tt <mouns vt dromuce sauts build up in the boayv. Maximum accumulation takes about three montns. The main effects of svsiemic poisoning

2 central nenveus system 1 CNSY disturbances ana deveiopment of skin rashes.

Vedical Conditions Aggravated by Long-Term Exposure: Alcoholism. dehvdration. severe cepression, preexisung neuroiogicai ar psvcho-

Cozicad disoracers.

Turzet Orpans: 5&n and CNS.

Primary Entryv Routes: [agestion, possibly inhalauoa.

Acute Effects: When arge amcunts of sodium dbromuce ire ingesied, acule LoXicity may occur. Symptloms nclude bistiessness. cizz:zess,

.2sicacy 2ait, cmpawred reflex movemeants, and profound stupor of coma.

Chronic Effects: iccoordination and psychiatnc disturbances such as depression and psychosis.

FIRST AID

Eves: Geatly lift the evelids and flush immediateiy and conunuously with flooding amounts of water uaul tragsported to ao emergeacy medical

facuuy. Consuit a physician immediately.

Skin: Quickiv remove contamunated clothing. Riase with flooding amounts of water for at least 15 mun. For reddened or blstered skin, consuita

anysician. Wash affected area with soap and water.

Inhalation: Rcmove exposed person to fresh awr and sucport breathing as needed.

{ngestion: Ncver give anything by mouth to an unconscious or convuising person. If ingested. have that conscious and alert person dnnk 1 to 2

2asses of waler, then tcduce vomuung.

\fter first aid. get appropriate in-plant, paramedic. or community medical support

Note to Physicians: Treatment :acludes hydration, ud diures:s. and possidble hemodialysis. Consider ammonium chlonde (10 10 15 g ¢d) in

Z.vided doscs wilh diureuc.

Section 7. Spill, Leak, and Disposal Procedures

SpillLeak: Nouty safety personnel. lsolale area ang deayv eatry. Always stay upwind of spills. Cleanup personnel should protect agawnst dust
inhalation and skino coatack Avoid generaung dusty conaiuoas. Carefully scoop spilled dry matenal 1nto appropnate containers {or later disposal.
For liquid spills, absorb with an 1nert material and place i appropriate contawners for disposal. For large spuls, dike far ahead of liquid to contam.
Foilow applcabie OSHA regulanons (29 CFR 1910.120).

Disposal: Coatact vour supplier or a licensed conracwr for detalled recommendauons. Follow applicable Federal, state, and local regulations.
EPA Designations

‘ RCRA Hazardous Waste (40 CFR 261.33): Not Lisied

CERCLA Hazardous Substance 140 CFR 302.4): Not listed
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemucal (40 CFR 372.65): Not listed

OSHA Designations

Air Contamunant (29 CFR 1910.1000, Subpart Z}: Not Listed

R

Section 8. Special Protection Data

Goggles: Wear protecuve eyegiasses or chemical safety goggies, per OSHA eye- and face-protection reguianons (29 CFR 1910.133). Since
ccatact leose use 10 wdusiry 1s congoversial, establish your own policy.

Respirator: Seek professional advice prior o respirator selecuion and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if
cecessary, wear a NIOSH-approved respirator.

Other: Wear impervious gloves, boots, aprons, and gaualets to prevent skin contact.

Ventilation: Provide general and local veatilation sysiems to maintain airborne concenwations that promote worker safety and producuvity. Local
sxhausl venulaton is preferred since it prevents contamunant dispersion iato the work area by coatrolling it at its source.i'™®

Safety Stations: Make available in the work area emergency eyvewash stauons, safery/quick-drench showers, and washing facuities.
Contaminated Equipment: Remove this matenal from vour shoes and equipment. Launder contaminated clothing before weanag.

Comments: Never eat, drink, or smoke in work areas. Pracuce good personal hygiene after using ttus material, especially before eating, dnoking,
smoking, using the touet, or applying cosmeucs,

Section 9. Special Precautions and Comments

Storage Requirements: Avoid physical damage W containers. Store 1a a cool, dry, well-venulaied area away from acids, alkaloidal and heavy
metal salts, and strong oxidizers. Do not allow contact with any moisture.

Other Precautions: Consider preplacement medical exams for exposed workers that emphasize central nervous system functioo.

| Transportation Data (39 CFR 172.101, .102): Not listed

MSDS Collection References: 73, 101, 103, 124, 126, 127, 132, 136, 159

Prepared by: M Gannon, BA: Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS 52
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ATTN:D O SASETY DIRECTIR
QUMY A
TUASLIN) YILI4 S LIz
5723 TINPATH D
SIS QRO
SYAACUSE Y L3214 DATE:
’ CJSTa&: 915903
PC#: 1760753
4 AT ERIAL SAFSETY DATA SHEET
------------------ IDENTIFICATIQON ===weccccncccccccea-
22NLCT i 221384-A NAME: SODTUM MOLYBOATE(VI) DIHYDRATE,
CAS #:10102-42-6
“4E: A0NA2TG
SYNIMY VS
DISIDIUM MOLY3IDATE DIHYDRATE * SOOIUM MOLYSOATE DIHYDRATE =
------------------ TOXICITY HAZARDS ~e——ececcccccaccacaa-
ITECS MC: JASDO9595000
MOLYSOIC ACIC, DISODIUM SALTs DIHYDRATE
TOXICITY DATA
IPR=QAT LN5):1520 MG/K3S AIPTAK 1544243465
1PR=-MUS LD5D:257 MG/KG AIPTAK 1549243465
QEVIEANSs STANDARNI e AMD REGULATIONS
AZGIH TLY=TWA 13 MG(MC)/M3 8SINAB 54415435
MSHA STANNARC=AIR:ITAWA 10 MG(MO)/M3 DTLVSE: 34,173,71
CSHA PZL:34 TAA 15 MG(M0) /M3, TOTAL OUST FEREAC 544¢2923,89
ASHA PEL:AH TW4A 5 MG(MOQ) /M3, PESPIRABLE FRACTION FEREAC 5442923489
JSHA Psb FINALIIH TWA 10 M4G(MQ)/M3, TOTAL DUST FERSAC S544+2923,89
J%gA Puf FINAL:3H TWA S MG (MO)/M3, RZSPIRABLE FRACTION FEREAC S442
MOES 19330 MZID X1599% MIS 23 TNF 785 NOS 3: TNE 1490: TFE 1059
TARGET OJRGAN DATA
SEHAVIIJRAL EsanOLENCE)
AZHAVIJRAL (Z04A)
MATERMAL EFFECTS (MSNSTRUAL CYLCE CHANGES OR DISODRNERS)
EFFZCTS ON EMIERYQ QR FETUS (FETOQTOXICITY)
ALY SCLECTEC REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES (RT
JATA I35 PRESENTED HEREe SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INF
e - HEALTH HAZARD DATA ~—we——ceecee—-—- ——
CUTE FFFECTS
HAV 3T HARMFUL Y INHALATIGON, INGESTIONy OR SKIN ABSORPTION.
CAUSES Yz IRRITATION.
CAJSES SKIN IRRITATION.
MATERI[AL IS IRRITATING TO MUCOUS MEM3RANES AND UPPER
RESPIQATCRY TRACT.
Tl THE 35ST CF OUR KNOWLEDGEy THE CHEMICALs PHYSICALs AND
;OXICOLOG[CAL PROPERTIES HAVE NOT SEEN THOROUGHLY INVESTIGATED.
“I’ST AID
IN CASec JF CZCMNTACT, IMMEDIATZLY FLUSH EYES WITH COPIOUS AMOUNTS OF
WATZR €0R AT LEAST 15 MINUTES.
CONTINUED NN NEXT PAGE
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34 -3 NAME: SODIUM MOLYBOATE(VI) DIHYDRATE.
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------------------ HEALTH HAZARD DATA =m=mecmmccec—e e
y IMMEDTIATELY WASH SKIN WITH SOAP AND COPIOUS
TQ FRESH AIR OT BREATHING GIVE ARTIFICIAL

E « [F N
REATHING I3 DIFFICULTs GIVE OXYGEN
H OQUT 40UTH WITH WATZ
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-------------------- PHYSICAL DATA —eomcomceccccccccaaa

------------ FIRT AND EXPLOSION HAZARD OATA ==ccccccc--
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ROPRIATE TO SURROUNDING FIRZ CONDITIONS.

NG APPARATUS AND PROTECTIVE CLOTHING TO
ND EYESe

------------------- REACTIVITY DATA ==mecmecccecec—e—a-
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RODUCTS
T KNOWN,
£

K PROCEDURES ===-=—==——e==e

A
A RELZASED OR SPILLED
D BREATHING APPARATUS, RUBBER 300TS AND HEAVY

M

E

? A BAG AND HOLO FOR WASTE DISPQSAL.

D WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLET
Y A 3% SOLUTION OR A SUSPENSION OF THE MATERIAL TO
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T PO 3cx 355 Milwauxee Aisconsin 53201 JSA

AT 2 R VTAL 3 AT Y ODATA SHEZT DAGE
CUST#: 9153023
POg: 1750753
2220UuCT =: 2213646-3 NAME : SONTIUM MOLYBDATE(VI) DIHYDRATE, 939+%
CAS =2:101052=-40-5
MF: MOHAZCS
-------------- SPILL OR LZAK °ROCEDURES ==mmmmm—e—m———
PH 2 WITH JJULFURIC ACIC. SRADUALLY ADD A 50% £XCESS DF AQUEQUS SODIUM
ATSYLFITE 41 TH STIRRING AT ROOM T"MPCQATURCQ AN INCREASE IN TE#PCQA-
T2z I[MDICATZES THAT A RZACTION IS TAKIV” PLACEe IF NO REACTION
GA3ZAVEN QY THE AODITION OF A30UT 12% OF THE SOOIUM BISULFITE SOLUTION
[NITZATE [T 3y CAUTIQUSLY ADDING “ORC ACIDs IF MANGANESEZy CHROMIUM.
22 4JLY2DENJM ARE PRESENT ADJUST THE P+ JF THE SOLUTION TO 7 AND TREAT
Al 74 SULAIDC TN PRECIPITATZ FOR 2URTIAL AS HAZARDCUS WASTE. DESTRAOY
TYCSIS SULFINZ,y MNZUTRALIZE AND FLUSH THE SCLUTION O0WN THE NRAINe
-~= PRECAUTIONS T0O BE TAKEN IN HANDLING AND STORAGE ==-
CHE VI CAL SAFETY GOGGLES.
JS= 2oQATZLTIVE CLOTHINGy GLOVES AND MASK,
SAF=TY SHOWCR ANMD EYE BATH.
MECHAMICAL EXHAUST REQUICED.
0N MUT J3RZATHe SUST.
JC NCT SET IN EYESy IN SKINy CN CLOTHING.
NASH THDRDOUSHLY AFTER HANDLING.
[RRITANT,
HARMFUL SOLID.
XKFzZ2 TIGHTLY CLJStD.
STARE IMN A CQOOL DRY PLACE.
LABEL PRECAUTIONARY STATZMENTS
HARMEUL _
HaYMFUL 3Y INHALATIONy IN CONTACT WITH SKIN AND IF SWALLOWED.
[PRITATING T3 EYES, RESPIRATORY SYSTEM AND SKINe
I% CA3¢ OF CONTACT WITH EYESey RINSE IMMEDIATELY WITH PLENTY OF
WATZ® AND SZcX “EDICAL ADVICE.
WE AR JULTABLE PROTeECTIVE CLOTHING.
THE AndYZ [MFIRIMATION IS BELIEVED TO BE CORRECT 2UT DOES NOT PURPORT T3 BE
ALL IMCLJSIVE AND SHALL BF USED ONLY AS A GUIDE. ALORICH SHALL NOT BE HELD
LIAALZ =7R ANY DAYWAGE RESULTING FPROM HANDLING OR FR0OM CONTACT WITH THE
ABOVZ PRONIC T, SEE AEVERSE SIDE OF INVOICE 32 PACKING SLIP FOR ADDITIONAL
TERMS AMD CONDITIONS OF SALE.
COPYRIGHT 1992 aALDRICH CHEMICAL CQO s INCe.
LICENSE GRANTRD TN MAKE UNLIMITED COPIES FOR INTERNAL USE ONLY.
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13 L ATbermon asn * 40 28 1 200 Straseourg 10 Manae M acha

h chemlcal co-

359 4

S Y 2 AT A S A= ¢&87 FASE
CJUSTa: 915203
PJ%: 1760753
PRINDUCT #: 21448-~5 NAME : SODIUM ScLEMITE, 997%
CAS #:10102-13-3
MF: MAZ203SE
----------------- HEALTH HAZARD DJATA ==—-c—ccecemcc—caa-
TARSET 225ANM(S):
LIveE?R
FIRST ALID
[N CASE OF CONTACT, IMMEDTATELY FLUSH EYES COR _SKIN WITH COPIQUS
AMOUNTS OF WATZR FOR AT LzZAST 15 MINUTZES WHILE REMOVING CONTAMINATED
CLOTHING AND SHOESe
ASSURE ANEJUATce FLUSHING 3F THE EYES BY SEPARATING THE ZSYELIOS
WITH FINGERS .
IF INHALEDy REMJVE TO FRZSH AIRe IF NOT 3REATHING GIVE ARTIFICIAL
RESPIRATIONS [F SREATHING IS DIFFICULTs GIVE OXYGZNe
[F SWALLOWEDy A4ASH OUT MOUTH WITH WATER PROVIDJeD PERSON IS CONSCIOUS.
CALL A PHYSICIAN [MMEDIATZLY.
NASH CIOMTAMINATED CLOTHING 3=FORE REUSE.
-------------------- PHYSICAL DATA ~-=ecccccccocancnaa—
APPEARANC T AND J0O0OR
AHITZ POWDER
------------ FIRE AND ZXPLCOSIOMN HAZARD DATA ~m——mce—ee-
EXTINGUISHING MEDIA
NONCJ4BUSTIBLE,.
USE ZATINGUISHIMG MSOIA APPROPRIATE TO SURROUMDING FIREZ CONDITIONS.
SPECIAL FIREFIGATING PROCEDURES
WNEAY SSLF=CINTAINED SREATHING APPARATUS AND PROTECTIVE CLITHING TO
OREVIMT COMTATT AITH SKIN AND £YES.
UNUSUAL FIRE AND =XPLIOSIONS HAZARDS
SMITS TOXIC FUMES UNDER FIRE CONDITIONS.
------------------- REACTIVITY DATA ==mcmcemmce—ame—eeee
IMCOMPATIAILITIZS
STRONG ACIOS
PROTZCT FROM MOISTURS.
HAZAROUS COMBUSTION OR JECQUPCSITION PRODUCTS
SSLENIU4/SELENIUM OXIDES
~~—=——e-c<e—ee= SPILL OR LEAK PROCEDURES =-~-====- ———————
STEPS T, 3% _TAKZN IF MATERIAL IS RELEASED OR SPILLED
SVACUATE ARZA.
CONTINUED ON NEXT PAGE
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aldrlch che |cal co_

r
22 Box 315 Miwauxee WNiscorsin 33201 USA

44 7T 2RI AL S AFETY 2 A T A S 4 ¢ =7 PAGE
CUST&2: 9156003
°eC2: 1750753
PR2DUCT 7: 21443-5 NAME: SODIUM SELZNITE, 99%
€AS =2:10122-14-3
4F T MNA2333E
--------------- SPILL OR LSAK PRCCEIURES ==-—--—-m-emeae
AZAR ScLF=-CONTAINED BREATHING APPARATUS,y RU33ER 300TS AND HEAVY
RUBARZR SLIVES.
SWZz2 UP,y PLACE I% A 3AG AMD HOLD FOR WASTE DJISPOSAL.
AVOID RAISING DUST.
VEIITILATZ AREA AND WASAH SPILL SITE AFTEZR MATZRIAL PICKUP IS COMPLETE,
WASTZ JISPUJSAL METHID
dU2Y I[N A LANODFILL SITZ APPRIOVED FOR THE 72ISP23SAL JF CHEMICAL
AND A ZARDOUS WASTES.
-== PRECAUTICNS TC 3% TAKEN IN HANDLING AMD STORAGE ===
WZAR AJPINPRIATE MNIDIH/MSHA-APPROVED RESPIRATIRy CHEMICAL-RESISTANT
SLCVZSs SAFSTY G0GGLESy JTHER PROTECTIVE CLOTHING
SAFETY SHOWZR AND EYZ 3ATH.
USc JNLY IN A CHEMICAL FUME HOOD.
DO NOT 3REATHE DUST.
20 M3T GET IN EYESy TN SKIMe ON CLOTHING.
AVILD 220LOMNGED OR RIPEATZD EXPOSURE.
WASH THOROUAGHLY AFTEZER HANDLING.
HIGHLY TOXICe.
IRRITANT .
POSSI3LE MUTAGEZH.
Kz=? TIGHTLY CLJSzZDe
MOISTURE SEMSITIVE
STNRES IN A CQOOL DRY PLACE.
LAAZL °92cCAUTIOHARY STATEMENTS
HISALY TOXIC (USA DeEFINITICN)
VERY TOXIC (SURIPSAN DEFINITION)
Je2Y TIXIC 3Y INHALATIONe IN CONTACT WITH SKIN AND IF SWALLOWED.
[RRITATING T3 EYESey RESPIRATIORY SYSTEM AND SKINe
PAOSSIdLE RISK 3F IRREVERSI3LZ EFFECTS.
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Matenal Saferv Data Sheets Colleciion:
Genium Publishing Corporation
@ 1145 Catalyn Street ! Sheet No. 294
Schenectady, NY 12303-1836 LSA Sodium Sulfide
1518) 377-8854

Issued: 4/90
Section 1. Material Identification 31
Sodium Suifide Description: Best preparec from the elemeants 1n liquid ammonta. Also obtained by dehvdraung sodium R 3 NFPA
sulfide nonanvdrate. Used 10 manufactuning rubber and sulfur dves; 1o metal refining, couon pnnung, dehainng hides, L. 0
»ool pullicg, eagraving, ore flotauos, paper-pulping process, and desulfunzing viscose rayon; s a photographic reageat. a 5 2 oo
chermucdl inerTIeadie, and a [aboralory reagest K- 0
Other Designations: CAS No. 1313-82-2, Na.5; sodium monosulfide: sodium sulfuret: sodium sulphide.
Manufacturer: Coatact vour suppiter or dismbutor. Consult the latest Chemicaiweex Buvers Guide™ for a suppiiers hist HMIS
H 2
F 0
R 0
PPG*
* Sec. 3
Section 2. Ingredients and Occupational Exposure Limits
Sodium suifide, ca i100%
OSHA PEL ACGIH TLV. 1989-90 NIOSH REL, 1987 Toxicity Data®
 -ne established Noage estaouished Noge established None listed
L;Momlor NIOSH, RTECS (WET905000), for future toxacity data.
Section 3. Physical Data
Melting Point: 2156 "F: 1180 °C Specific Gravity (H,O = 1at39 “F/4°C): 1.356 at 57 "F/14°C

Molecular Weight: 73 04 g-mol Water Solubility: Soluble

Appearance and Odor: Yellow-pink or white, deliquesceat crystals.

Section 4. Fire and Explosion Data

Flash Point: Nooe reported Autoignition Temperature: None reported LEL: None repored LEL: Nooe reported

Extinguishing Media: Use dry cnemucai. CO,, Halon, water spray, or standard foam to fight fires involving sodium suifide.

Unusuai Fire or Explosion Hazards: Sodium suifide is a moderately flammable solid when exposed to heat or flame. [t can explode with rapid
heaung or vercussion. When 1t contacts acids, this matenal yields flammable hydrogen suifide. When burned, it yields suifur dioxide. Finely
divided scc:um sulfide forms explosive muxtures in aur.

Special Fire-fighting Procedures: Since {ire may produce toxic fumes, wear a seif-contained breathing apparatus (SCBA) with a full facepiece
operated 10 the pressure-demand or posiuve-pressure mode. Be aware of runoff from fire control methods. Do not release 1o sewers or waterways.

Section 5. Reactivity Data

Stability/Polymerization: Although stable at room temperature 1n ciosed contaipers under normai storage and handling conditions, sodium
sulfide 1s unstable and can explode with rapid heaung or percussion. This material is extremely hygroscopic (absorbs moisture from the aw) and
discolors upon exposure 10 the ar. Hazardous polymerization cangot occur. :

Chemical Incompatibilities: This matenai reacts violeatly with water, carbon, diazogium salts, o-pitroanilipe diazonium salt, 8.n-dichlorometh-
ylamine, acids, and oxidizing matenals.

Conditions to Avoid: Avoid coatact with heat or any ignition source.

Hazardous Products of Decomposition: Thermal oxidative decomposition of sodium sulfide can produce toxic fumes of sulfur oxdes (SO,) and
sodium oxide (Na.O).

Copyngtt © 1990 Gemzum Pebiniang Corporanon.
Aoy ass of repE wBcut By p 3P .y
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section 6. Health Hazard Data

¢ arainogenicity: Ncitner the NTP. LARC, nor OSHA sis sodium suifide as a carcinogen.

~ummuary of Risks: Sodium suifide is a swong umtant to skin and ussuc. [t vieids oxic sulfur dioxide whea burning and toxic hvdrogen suifide
- . nact with acids. High concentravons 1500 to 030 ppmy ot hvarogen suifide :MSDS Collecr:on, Na. 521 2an causce svsermc paisoung
»moicmized by respuratory paralysis and unconsciousniess, toliowed ov death. Sulfur dioxide (MSDS Coilection, No. 30) affects the resoiratory

7ol cauning broneneal uritauen, difficulty 1 sreathing, pulmornary edema. and at fugh leveis. possibie Tespiratory paraivsis. Short-term expo-
o3y ioove 400 o S0 ppm are immediately life treaeaing.

‘edical Conditions Aggravated by Long-Term Exposure: None recored.

Target Urzans: Skic. eves, respuratory ract

Primarv Entry Routes: Ichalauon, sk:a cr tissue contact.

\cute Effects: Durect contact witn socium sug:de umaies the skun and ctrer ussue. Eve contact may cause painful conjunctvius, colored hala

oiiacs onovision, daad id.soasm
Chronic Effects: Noae reported.
FIRST AID

Fyes: Flush unmediate.v, including under the eveuds, gently but thoroughiy with flooding amounts of running water for at least 15 mun.

skin: Remove contamunated clothing. Afier nasing aifected skin with flooding amounts of water, wash it with soap and water.

Intalation: Remove exposed person to fresh air and support breathung as needed.

Ingestion: Never give anythuog by mouth 10 an unconscious or coavulsing person. If {ngested, have a conscious person drnink | 10 2 glasses of
#awer, nen tnduce repeated voouung unul vomut 1s clear.

After first aid. et appropriate in-plant, paramedic. or community medical support.
_Physician’s Note: Eye exposure may result io fundoscopic and reunal changes that usually resolve within 72 hr. All eve exposures should have
ascure and follow-up {undoscopic evaluauon. If exposure is sigoificant. nitrate-induced methemoglobinema has been advocated as reatment on

2 tasis Lt methemoglobin bind the toxic hvdrosuifide anton. formirg sulfmethemogiobin. Inhaling amy! nitrate or inravenous sodium mine
5 recormmended. Do not use thiosulfate.

Section 7. Spill. Leak. and Disposal Procedures

<pil Leak: Nouty saletv persocoel and immeaiatels 7wove all heat azc igmition sources. Cleanup crew should protect against vapor mnhalaton
12 cirect skin or eve costact Do got hanale with bare nands! Using ncosparxing tools, scoop spilled matenal into appropnate disposal contain-
2rs Fuilow apphicabie OSHA reguiauoans (29 CFR 1910.120).

Disposal: Contact vour supplier or a licensed contrac:icr {or detailed recommerndauons. Follow applicable Federal, state, and iocal regutauoas.
EPA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not Listed

CEXRCLA Hazardous Substance : 40 CFR 302.3): Not usted

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

SARA Toxic Chemucal (40 CFR 372.65): Not Listed

OSHA Designations

Ayr Contarmunaat (29 CFR 1910.1000, Subpart Z): Not listed

Section 8. Special Protection Data

Goggles: Wear protective eveglasses or chemucal safety goggles, per OSHA eve- and face-protection regulauons (29 CFR 1910.133).
Respirator: Follow OSHA respirator regutations (29 CFR 1910.124) and. if aecessary, wear a NIOSH-approved respirator. For emergency or
~coroutioe operations (cleaning spuls. reactor vessels. or storage tanks), wear an SCBA.

Warnung: Aur-punfyving respurators do not protect workers i oxvgen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntets (o prevent skin costact

Vennlation: Provide general and local explosion-proef veoulauon systems to conuol airbome concentrauoas. Local exhaust ventdation is
crel2rred since it prevents contaminant dispersion into the work area by controiling 1t at its source,' %"

Safety Stations: Make available wn the work area emergency evewash stauons, safety/quick-drench showers, and washing facuiues.
Contaminated Equipment: Never wear coatact lenses 1a the work area: soft lenses may absorb, and all lenses concentrate, imitants. Remove this
~2xnal from vour shoes and equipment. Launder contaminated clothing before weanng.

Comments: Never eat dnnk, of smoke 1n work areas. Pracuce good personai hvgiene after using this matenal, especially before eatng, drinking,
sme«.ng, using the todet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage Requirements: Store 1n ughtly closed containers wn a cool. drv area away from all possible ignitior sources and incompaubilities
.Sec. 3), especially liquid acids. Protect containers agawst physical damage. Store in glass bottles, cans, and steel drums.
Engineering Controls: Avoid direct contact with skun and tssue. Do not handle with bare hands! Pracuce good personal hvgiene. Do aot

expose sodium sulfide to any heat or ignition sources. Do not allow sodium sulfide to contact acids since their reacuon evoives oxic hydrogen
suifide.

Transportation Data (49 CFR 172.101, .102)
DOT Shipping Name: Sodium sulfide, anhydrous, or Sodium MO Shipping Name: Sodium sulphide, anhydrous, or Sodium

saifide with less than 30% water of crystallization sulphide with less than 30% water of crystallization
DOT Hazard Class: Flammable solid MO Hazard Class: 4.2
{D No.: UN1385 IMO Label: Spootaneously combustible
DOT Label: Flammable soiid IMDG Packaging Group: 11
DOT Packaging Requirements: 173.207 ID No.: UN138S

DOT Packaging Exceptions: 173.153

MSDS Collection References: 7, 73, 84, 85, 103, 123, 124, 126, 127. 136

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH: Medical Review: MJ Hardxes. MD v
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CU3T2: 3IL5003

P3#: 1763753
PQIUCT .22 253C3-5% HAME: ZINC CHLCORIZ2E, I8+%
CAS 2:75%0-35-7
MET CLZ2IN
e m—e= TOXICITY HAZARDS ~—wecemee- ———————
vASZULAR (3¢ ZLEVATICM MOT CHARACTERIZZD TN AUTONAMIC SECTION)
SASTRCIMTESTIMAL (CILAOM TUMORS)
SMRICRINE (CHANGE IN LH —’
Z%20CRIME (CHANGE IN GONADCTROPINS)
DATZRAMAL SFFECTS (QTHER cFFeCTS CN MALE)
ZF=ZCTS 2% FIRTILITY (FZM4ALE FSRTILITY INDOEX)
Z=E=CT5 ON FERTILITY (POST-IMOLANTATION MCRTALITY)
SPzZ IFIT JSVILOPMENTAL A3BNCORMALITIES (MUSCULJISKELZTAL SYSTEM)
TOMW2RISGENTD ZFFECTS (T=STICULAR TUMORS)
MUT2 ITIONAL AMD GROSS METARJLIC (WEIGHT LJ3SS QR DZCREASED WEIGHT GAIN)
TUMSRISINIC (ZJUIVOCAL TUMCRIGENIC AGENT 3Y RTECS CRITERI
INLY 3zLzCT=2 RZGISTRY S7 TAOXILC EFFECTS OF CAEMICAL SUBSTANCES (RTECS)
YATA [S PRESZNTED HEREZe 3725 ACTUAL ENTRY IN QTzCS5 FCR CCOMPLETE INFORMATION.
------------------ HEALTH HAZARD DATA =—=——m=—eme——aaa-
ACUTE FFFZCTS
HAR4~UL [F SWALLIJWEDy IMNHALEDs QR ABSQJRIED THRAUGH SKI'l.
MATZRTAL IS SXTRZ4=ELY DSSTRUCTIVE TN TISSUS JF THE MUCOUS MEMBRANES
AMD UPPER RESPIRATORY TRACT,y ZYES AND SKING
INHALATION MAY 3E FATAL A3 A RESULT OF SPASMe INFLAMMATION AND EDF“A
(TR T 10 A0 SHEHIC, RGN YD PRy eosue-
S o U 4 o) ' A =S h o Ne *
71t?%£ﬂ61 LARYNSITISe SHORTNESS OF BREATH, HEADACHT, NAUSEA AND B
YA .""Go -
CHRONIC SFFEICTS
LAARIATORY X022 [MZMTS HAVE SHOWN MUTAGENIC EFFECTS.
TD) TH=z 33T OF DUR KMNOWLEDGEs THE CHEMICALs PHYSICALs AND
Fqu:UiESULDGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVSSTIGATED.
| AL
'} CASE OF CCNTACT, IMMENTATELY FLUSH EYES OR SKIN AITH COPIOUS _
AMISUNT S OF WATZR FOR AT L SAST 15 MINUTES WHILE REMOVING CONTAMINATEQD
CLITHINS ANO SHIES.
ASSURT ADEQUATE FLUSHING JF THE EYEZS 3Y SSPARATING THZ EYELIDS
WiITH FIMGERSe
[ ITMHALZD, REMIVE TJ FRESH AIRe [F NOT ARZATHING SIVE ARTIFICIAL
REZSPIRATINNG [F BREATHING [S DIFFICULTy GIVE OXYGEM
[€ SHALLTGYED e HASH OUT MOQUTH WITH WATZR PRQOVIDED PERSON IS CAMNSCIOUS.
CALL A JUYSTICIAN,
4AS 4 COMTAMINATED CLOTHING SEFORET REUSE.
CONTINUED OM NEXT PAGE
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CUST#: 916003
Pl%¥: 1760753
POODUCT =: 208708~5% NAME : ZINC CHLORIDE, 98+%
CAS %4:7546-35=7
MF: CLZ2ZIN
------------------ HEALTH HAZARD NATA ~ecceccmcccccancecm—-
JISCARD CONTAMIMATED SHOES .
ADDITINONAL INFORMATION
ZINC CHLAORIODE AND ITS AQUEQUS SOLUTIONS ARE CORRQOSIVE TO THE EYES aN
SCINe THEY CAUSE CONJUNCTIVITIS AND CORNEAL 3URNS IN THE EYE AND
PRONUCEZ CHEMICAL ZURNSy PARTICULARLY ON AREAS WHERE THE SKIN IS BROK
INGESTION PRODUCES A CORROSIVE ACTION TO THE MOUTHe THROAT AND DIGES
T2ACT AHICH CAM INCLUNDE SYMPTOMS OF STOMACH PAIN, NAUSEAs VOMITING.
ILO0DY CTARRHZAe SAELLING QF THE THROAT, 30000 IN THE URINE AND SHOC
TNHALATION IRRITATZS THZ NCSE AND THROAT PRODUCING CJOUGHe CHEST PAIN
3LUTSH SKINy FEVERs NAUSTA AND VOMITINGs 3SHORTMESS OF B8REATHy DIFFIC
7' SREATHIMG (OMSET MAY 3E DELAYED 3Y ScVERAL HOURS) AND PNEUMONIA.
FATALITIES HAVZ GCCUARED 3Y INHALATION AND ING=STION,
-------------------- PHYSICAL DATA =c-cmcmcccccccccac——-
MELTING PT: 293 C
SPECIFIC GRAVITY: 2.710
VAPO2 PRESSURE: | MM & 428 C
APPSARANCE AND QDOR
WHITE JR OFF=AHITE POWDER
------------ FIRE AND £XPLOSION HAZARD 2ATA ~-—ecececcaw-
EXTINGUI SHING MEDILA
MOMNCOM3USTIALEZ .
USE ZXTINGUISAIYNG YSDIA APPROPRIATE TO SURROUNDING FIRE CIONNITIONS.
32=CIAL FIREFIGHTING 2RICEDURES
WEAR SELF-CINTAINMEZD SREATHING APPARATUS AND PROTSCTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYESe.
UNUSUAL FIRE AND EXPLISIONS HAZARDS
cMITS TOXIC FUMES UNDER FIRE CONDITINNS.
——e e ccccmcmmmen=ee REACTIVITY DATA ~—e=mr—mccerceccac—=-
INCOMPATIZILITIES
STRONG _JXIDIZING AGENTS
PROTECT FROM MOLSTURZ »
HAZARDOUS CIMBUSTION OR OECOMPOSITION PRODUCTS
yDeQseN CYLORIDE GAS
4CcTAL JXIDES

.............. SPILL OR LEAK PROCEDURES

STEPS TJO 3€ TAKIN [F MATSRIAL IS RELEASED OR SPILLED
EVACUATE AREA.

CONTINUED ON MNEXT CAGE

Franes

M d Jomen Sonin United Kingdem
Agnen Cremee aancn-Chimeg S ar) siaren Cvmes 311 Agnch Jasen Agreh Quamce Aignch Chemcal Co L1d
B0ulevard L emogrmont 1 40 D8 27 Fomee Jes Trete 418 Pratrn Tosmen & xvoos By Shwaanes ApL g8 Correos 87 'hnonlnc-vulhww
8d Lampermontiean 40 08 € 47000 Strasnourg 22127 Masno 9 < M aChe 20100 Acooenaes Meandg Gimngram Qorss 3PS 4JL
81030 Brusenon Brusee Teeorone 88127010 w 0271613688 Chvose fu Touve sepnone 31661097 Toieonore J747822211
" wsonone Taien B90GTE dugnch £ 130842 signeh weorone 332400139 Tewn 12'8% SAQSE Teipx 417238 Awrch G
Begum 114787 cax 887%'28) u ozzlun FAx 332580137 FAL 916828084 FAX Q747823779

~ovang 0802247 48

"o 82302 Axchem 8

fax

0224202'8

Aigrncm-Chrome Gmort 8 C2 %G

o
Faz 073I7947139/23%

Ce X ~m

r-
-
-

o
rZ
<le
m



?J

p-EELﬂ

A

YU
mni- L
P

[T Y-
e

e Lo

LA

LSNP
ML

(ORI -

——d T v

DAy £UIr4 L 0OM

—

PSP G YT TH

e X I

ey VoI VTl S 1) PR

a
P
“

“A—r= N

A

<

i1l

PR I IaTe L NN

OHmali-

2NV X Dng

<N NG <D PNt
D CALNTHAUN=SNA O DI UUIrt U e 2 THI

Ol

n

VU 2.~ C OOV L A D AN LU NCWVIGIa

s
Py

r
&

N =X

LSNP leo D Jet
A4

7]

Botgum. Heliend
Sargn Ineme
3owarera Lambarman * 40 D6
33 .amoermonthagn ' 4C 06
3 730 Bryssion drusae
“a-epmane

Jegrum - aT4T

~i8n 360234 4R
Cems 42302 Acnem @
Sav Crlazepca

[ T VR

b QN UrT
1T~

Sy ey o NN S T A L L R TG KNS |

(.

Cm o mem s, S S m e m e Ao m -

o
R}
i

lh
(ll

drlch chemlcal co-

Miwao«ee & 5¢075:n 33207 _SA

x 255

ZINC CHLORIC

=
-

N~ =+

[~

2
T
L
Jiod

--------------- SPILL MR LZIAK PROCEDURES
ATHING APOARATUS,

A ASHy PICK

IRE]
e UHHL) =A™
s
-
P
m
g}

<M
U=t L <o -

- h
« CE2w.oionnoy

<

N !
AW,
N

UP,

Qwvy

[E1% 1 ®]

mxvry rwv veU
MmOV —rC

2.3
P 2L o I Ve
(21 % V.5 70
1LV

—_

il

vl

4AT=ZRIAL

[RIXRL]

Q e
—

A W ounc wur

O

MMzl
00
-~
~VCa
LCur=
m
b LX)

aurn.Cym
w0

(gl N 2V
Vi

N4

wir--qa.LxX »

V= —~r 1} U ni
O ML HACOL A

e 0 UV F)
P rrOQoOImMrE Jme

OO
A2

<
v 1 L':)HU)"

-
a

-<
L LOD-t=in

IOMNMC
i1

1N LD~ —<C
I HU e

amnmrm

il

< C

ﬂ
LO<FI A A ==

z

Y
"
=
£ W
2R CCHLW»

—-»
-

im
o
e

)

~
L om0 M

o]
- w2

v

hele]
—_< A O e

- U

<)

£ 0

mt

ad » CCw

Lwu

s M =—mMO—Q>»0Q

< L)
) AMm —~H munnn—CG

‘- W»T O O

«’

ZEXmo

Cy L=~ NMunAo

X
@]
(@]

Y AN B T P L S N 7,1 1]

rai

>

i
r~{ Y

<UL 2N
»OrncCO.NOO

—~ Ule N
LMl
.

v
@~ g
L ]
VL
-

Lm
Omr—~ L£LIL—AL —

LIOHLZ L&V
MOV IE QO
—¥

>

O ~rihe

LI

KL
Al

1 Q

(e}
™

<OV WIN<w
-

oG Rr

Ao i AL
—2

1~
G

<
u<

.37 e
in

»L O
-

[ 19T o 2
MNP ™ raZer Cirnd
il ‘oxr
¢ Ml TNax DN —lr——L
e T |
>
r Lo
—
~4 0
[ ]
mu
zrr
mz nix
A Z0
-4 N
e
D
()
P —t

-
mn

T €W Z LG
S g

SrZz2Z2 O Or-c

(RN
I

om uvO

<< —~O

MOy~ m
g9

6 JJ

(%]
MO~ TV

CMmine)- X3-e
ZORZLO

<Ox Ne
v e N

-»

THIMG
SHOW THE

1T No

-z

e =My
mrPrrZN-—-
~me
Fing-—- ry
- Tt
mMePEr— <r
mre

Ay
oOZOw
—~={ine

[P 2X ]

3> =

~r+4 »— T
~0 Q

S

=
~ 11

CONTINUED 0ON NEXT PAGE

*rance

Agrca-Chome Sari

.7 Frise ses Tree
47300 Strasdoug
“agonane 38327C'Q
Tarer AIONTA Ao £
San <478 83

Isan
awgrct Quime<ca
Ao1 de Correoe '@1

tery

toren Crmcy 371

<8 Pratro Toag &
JJ127 Migne
“roanone J22811889 Shvode-ay fouvo
Temn 13CHQ Adnen
-k “ZI89830Y

Unntes Kingaem
Agncn Chemacal Co L1d

m O7are22211
soa 417238 Aorcn G
fan )7‘7513771

I8+7%

JB3ISR 300TS AND HEAVY
<EEP IN A CLOSED CONTAINER
PICKUP I3 COMPLZTE.

CID SOLUTION OR 3)

A

TERIA
OMPLETE PRE
EM TN A H
H zJCHLJR
A .

[¥]
!
Y
I

~

STORAGE

L AS THE

AZARDOUS-
ITE

HEMTCAL=-RESISTANT

KL AND [F SWALLI4=D.

LABRSL WHERE

4838 son
'll 3732347 19:239

IATSLY WITH PLENTY OF

Garmeny
Remwp GmoM § Co nG



373 ~ ~agaz-~<-

, ) aldrich chemical co.

20 30x 355 Milwaukee. Aisconsin 53201 USA

Yoot D IIZM I3 A zrcmam

Hot o4

2ex 7 3l

14 T 2 RRITAL SAFETY D24 Ta SHEZ =T PAGE
CUST®: 915003
P3%: 1760753
PRJJUCT =»: 27808-6 NAME: ZINC CHLORIDEy 98+%
CAS #:7546-85-7
MAF: CLZZN
=== POZCAUTICNS TC 3E TAKEN IN HANDLING AND STORAGE -=—-
K=E2 CIMTAIMER TIaHTLY CLOSED IN A COOL WcbLL VENTILATED PLACE.
REGULATORY [NFORMATIO
THIS 223DUCT [S SUBJECT TO SARA SECTION 313 REPORTING REQUIREMENTS.
THE AB80QVE IMFOIMATION IS BELIEVED TO BE CORRECT 8UT DOES NOT PURPORT TO BE
ALL INCLUSIVZ AND SHALL 3€ USED ONLY AS A GUIDES. ALDRICH SHALL NOT 8E HELD
LTA3LE FIR AMY DAMAGE RESULTING FROM HANDLING QR FACM CONTACT WITH THE
ABOVS P00UCTe SES REVERSZ SIOE OF INVIOICE OR PACKING SLIP FOR ADOITIONAL
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COPYRIGHT 1922 ALORICH CHEMICAL CO 4 INCe.
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