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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 (Rl) 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 identified 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 Rl, 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 Investigation (ASRI) program to study several remedial

technologies for their potential applicability to the Site.

9/29/82 1-2
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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 geotexti le, stone, and

rocks over the sediment deposit areas. Sampling ports were installed in four

of these areas to periodically monitor the progress of in 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 to

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 aquatic

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;

9/2W82 1-3
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o amendment of two CTF cells to maintain aerobic and anaerobic

conditions, respectively;

o periodic sampling and analysis of both CTF and armored sediments;

o development of treatment objectives for PCB biodegradation under

anaerobic and aerobic conditions;

o establishment of temporal trends in selected indices chosen to gauge

the progress of biodegradation in the CTF; and

o 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.

wzose 1-4
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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 (CTF). The CTF was constructed of structural-

steel sheet-piling with a capacity for 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 cells (#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 (HOPE)

sheets with a leak detection system in between (Figure 2-2). Details are

illustrated in the separately bound Appendix 2 to the ASRI Work 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 materials for the enhancement of

biological activity. 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 HOPE pipes placed at 5-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,

9/2W92 2-1
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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 unloading; 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

sides, 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

9/28/92 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 geotexti le layers, and a layer of stone for ballast.

The purposes of the armoring pilot study are to: demonstrate the

technology, evaluate its effectiveness in reducing water-column PCS

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 5A, 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

9*8/82 2-3
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physiological benefit from the process. Hence, highly chlorinated PCB

congeners are anaerobically dechlorinated into less chlorinated derivatives.

Since the lower, rather than higher, chlorinated 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 principal 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 pentachlorobiphenyls, respectively, microorganisms capable of

only the 2,3-dioxygenase attack will not be very successful at effecting

significant PCB reductions. Hence, the PCBs would need to be partially

dechlorinated before substantial PCB biodegradation of Aroclor 1248 can

occur.

Enhancement 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 ef a/., 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

9/29/82 2-4
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compounds, would also result in enhanced conditions for microbial growth

and associated PCB degradation.

Anaerobic Dechlorination

The microbially mediated process of chlorine removal from the PCB

molecule, which occurs in the absence of oxygen, is termed anaerobic

dechlorination. Chlorine removal from high-molecular-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 molecule 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

ef a/., 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 a/., 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 ef al., 1989). These

enhancements and combinations thereof may result 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, 1991).

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 ef a/.,

1988).

Aerobic 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 dechlorination 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 all 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.

Models of PCB toxicity, PCB bioaccumulation in birds and mammals,

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

9/2*92 2-6
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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-l ike 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 Oexsil 410, as well as the congener composition of Aroclors, has

been well studied (Shulz ef a/., 1987; Brown ef a/., 1987; Cappel at a/., 1985;

Albro ef a/., 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-eluting 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 capil lary-column PCB analyses. However, three monoortho-congeners,

referenced by International Union of Pure and Applied Chemists (IUPAC) 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-coplanar 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

for 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.

W28/92 2-8
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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 chlorinated

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 ef a/. (1986) found that five congeners (IUPAC

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 ef a/. (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 for 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 lack meta-para-vicinal protons, represent

swww 2-9
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bioaccumulative compounds for humans and birds: 28, 74, 90, 99, 118, 138,

153, 156, 170, 180, 183, 187, 194, 196, 201, 203, 206, and 209.

W2W92 2-10
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SECTION 3 - PREVIOUS SAMPLING AND ANALYSIS

3.1 Sediment Characteristics

Physical and chemical characterist ics 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).

Samples 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 (TOO) 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 present

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.

3-1
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3.2 CTF Sampling

3.2.1 Preliminary Round (1990)

The CTF Ceil #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-lined 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)

3.2.2.1 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 1991, and the resulting data were evaluated to

establish the current degree of PCB dechlorination.

During the baseline sampling, 35 cores were removed from each cell

and composited in groups of 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 the 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 gallon, water removed) and allowed to recharge. Samples were

collected directly into laboratory-supplied containers (with the appropriate

preservative) using a portable peristaltic pump. Additionally, field

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, chloride, 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 PCS

analysis was conducted by gas chromatography using a 30-meter DB-1

capillary column (Northeast Analytical, 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; chloride, nitrite, ortho-phosphate,

nitrate and sulfate by iron chromatography; sulfide as per standard

methods; and nitrogen, cation exchange capacity, and total phosphorus

by EPA-specified methods. Particle sizes were determined by Warzyn,

Inc. (a subcontractor 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 results 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 Cell

#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, sulfate, 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

pentachlorobiphenyls were reduced slightly, though the
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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. Monochlorobiphenyls, 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 atom 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

observed 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 bioaccumulative congeners were

also evident. Reductions were observed 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 filled concurrently with Cell #4.
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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 subsamples 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 TOO

content would reduce variability and hence increase the sensitivity of the

indices which are being used to monitor the experiments. However,

significant relationships between IOC and these indices did not

materialize for results from either the preliminary sampling of Cell #4 or

the subsequent baseline sampling of all four cells.

3.3 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 LexanR 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 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 tr ichlorobiphenyls 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. Results 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 dechlorination 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 were

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 Rl, 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. Controls 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 samples 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 cultures 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 bioavailable

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 congener. 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, pentachlorobiphenyl 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.
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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 pilot study objectives. 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

dechlorinatad 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 control 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 Cells #2 and #3 as respective controls for Cells

#1 and #4 was deliberate. This is because Cells #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 justif ied.

Results 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 GIF 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 and

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 level of 0.4 ppm in the field

(Davis et a/., 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

select ive- ion/reference electrode. Prior to the start of the tracer test, a

calibration curve of electron potential 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 levels will be

verif ied in the field using 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. Ionic 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 injection, the rates at which water can be delivered to, or withdrawn

from, the CTF sediments 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

locations will be determined after rates of injection have been established.

Samples 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 resulting data will be reviewed to determine the relative degree

of bromide movement, and to observe any evidence of channeling 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 approximately 90

percent high background). An even distribution, although desirable, 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 slug 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.
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Depending on the results 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 would also 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 introduced

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 results 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 recycl ing 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 LOS 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 overlying 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.

If deemed necessary, a series 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 screened 1.5

to 3 feet above the sediment bottom. Flexible 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 samples 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 feet 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, Cell #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 from the LOS 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, additional 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

representat ive 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 sample 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-l ike scoop. Small amounts of the mixed sediment are collected from

various locations within the bowl and used to fill one-pint (approximately one-

half-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 cell,

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 events, 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 cells

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

first two sampling rounds, and perhaps during subsequent rounds (depending

on initial results), for the following: total Kjeldahl nitrogen (TKN), sulfate and

ortho-phosphate.

4.5.2 CTF Pore Water

Pore water may be periodically monitored for dissolved organic carbon,

ammonia, nitrate, nitrite, sulfate, ortho-phosphate, iron, TKN, and sulfide.

Temperature, redox potential, and pH will be monitored in Cells #1 and #4,

and dissolved oxygen (DO) levels 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 supplement

to this Work Plan.

4.5.4 Field Decontamination Procedures

Field decontamination involves the cleaning of reusable equipment

(sampling and other) and the proper disposal of non-reusable 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. Cleaning will be repeated, as

necessary, until all residual sediment is removed. Wash/rinse water will be

collected and placed 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.
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During the cleaning of equipment, safety procedures presented in this

document and the ASRI Health, 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

disposable 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 Analyzer

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 evaluate 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 molecule;
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characteristic dechlorination products; and relative quantities of individual

homologs. These indices are relevant to public health 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 have

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 IUPAC 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,'6). 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-eiuting 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 integri ty, 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 Blasland

& Bouck Engineers, P.O. (acting on behalf 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 follows:

a) Replacements:

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

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)



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 Field 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 (1C) 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 Blasland & Bouck and was dated October 1989. Health and safety

considerations 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.O.,

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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TABLE 2-1

SHEBOYGAN RIVER AND HARBOR
BIOUEGRADATION PILOT STUDY WORK PI AN

COPLANAR AND MONOORTHO^OPLANAR PCBS IN AROC1ORS

Congener

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

S.S'A^.S.S1 - Hexa CB

3.3.4.4' - Tetra CB

Monoortho-Coplanar PCBs
2.3'.4,4',5 - Penta CB

2.3.3'.4.4' - Penta CB

2',3.4,4'.5 - Penta CB

2,3,4,4',5 - Penta CB

2,3,3'.4.4'.5 - Hexa CB

2.3.3',4.4',5' - Hexa CB

2.3'.4,4'.5.51 - Hexa CB

2.3,3'.4,41,5.51 - Hexa CB

IUPAC
No

126

169

77

118

105

123

114

156

157

167

189

IEF(6)

01

005

0.01

0001

0001

0001

0001

0001

0001

0.001

0001

Aroclor Aroclor
1016 1242

ND(1) <0 025(1)

00019(4)

ND(4)

ND(1) 024(1)
035(2)
051(4)
045(5)

162(5)

0.31(2)
086(5)

ND(5)

ND(5)

0.09(5)

ND(5)

ND(5)

ND(5)

Aroclor
124J

<0 025(1)
ND(3)

0.0052(4)

ND(4)

0.34(1)
0.65(2)
047(3)
062(4)

639(5)

1.11(2)
<001(3)

Aioclot
1254

<0 025(1)
0 16(3)

0 0038(4)

. 0000051(4)

002(1)
011(2)
012(3)
0062(4)

057(5)

271(2)
<0.01(3)

383(5)
081(5)

ND(5)

1.62(5)

ND(5)

021(5)

ND(5)

Aioclot
1260

<0 025(1)
1 59(3)
000032(4)

ND(4)

ND(1)
011(2)
004(3)
0 026(4)

0.03(2)
<001(3)

0 07(5)
ND(5)

ND(5)

0 88(5)

014(5)

0 26(5)

0.11(5)

References:

1 - Hucklns, et al.. 1988.
2 - MulUn, 1980 In Huckins. et al.. 1988
3 - Albro. et al., 1981.
4 - Kannan, et al., 1987.
5 - Schutz, et al., 1987.
6 - Sale. 1990.

Notes:

CB - chlorobiphenyl
ND= None detected
TEF = Toxic equivalency (actor
IUPAC - International Union ol Pure and Applied Chemists
Values reported In mole percent
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TABLE 2-2

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALYSIS OF COPLANAR AND MONOORTHO-COPLANAR PCBS

Compound
(IUPAC No.}

126

169

77

118

105

123

114

156

157

167

189

TEF

0.1

0.05

0.01

0.001

0.001

0.001

0.001

0.001

0.001

0.001

0.001

IN AROCLOR

Weight
Percent

0.005

ND

0.6

4.0*

1.1

0.4*

ND

0.9*

ND

0.1*

ND

1248

Reference

1

1

1,2

3

2

3

3

3

3

3

3

Percent of
Co-Elutinq PCBs

0.3

100

7.4

74

68

100

7.6

75

100

100

100

* Mean repor ted for Aroclors 1242 and 1254
ND = None detected
TEF = Toxic equivalency fac tor
IUPAC = International Union of Pure and Applied Chemists
Column: DB-1 fused silica capillary coated with a 0.25 urn 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

BIODEGRADAT1ON PILOT STUDY WORK PLAN

ANALYTICAL RESULTS OF CTF SEDIMENT SAMPLING

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 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

TOC, %

CELL 4 (NOVEMBER 1 990)

Composites
1

160

1.56

1.66

1.7
27
36
22
10

2.5
0.51

2

260

1.55

1.67

2.7
28
33
21
11

3.0
0.57

3

210

1.56

1.63

2.5
26
38
21
10

2.2
0.48

4«

200

1.61

2.02

1.6
17
29
28
17

5.3
0.96

5

295

1.64

1.57

2.2
32
29
20
13

3.3
0.52

6

560

1.63

2.38

0.31
5.7
21
45
21
5.3

0.88

7

595

1.60

2.09

1.5
13
29
35
17

4.1
0.72

Mean +/- SD

325 ±175

1.59 ±0.04

1.86 ±0.30

1 .8 + 0.79
21 -1- 9.5
31 + 5.5
28 -1- 9.3
14 + 4.3

3.7 -l- 1.3
0.66 + 0.19

2.1

11

27

1.5

2.5

11

28

1.9

12

28

4.4

14

39

2.2

8.2

25

5.0

15

54

3.8

14

44

3.1 + 1.3

12 + 2.4

35-1-11

1.5
2.0
23
2.3
10

6.6

2.3
2.1
24
2.1
9.3
5.9

2.
2.0
21
2.4
10

6.9

1.4
1.3
14

1.5
6.7
4.6

1.9
1.9
29
2.0
8.5
6.3

0.25
0.32
3.2

0.42
2.5
2.7

1.4
1.1
9.4
1.1
5.5
3.9

1.5 ±0.65
1.5 ±0.64

18 + 9.1
1 .7 + 0.72
7.6 -I- 2.8
5.3 + 1.6

1.5 1.7 1.4 1.7 0.9 1.7 1.5 -I- 0.30

Notes:
* Average of duplicates
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.

van.
192414F



TABLE 3-2
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

CTF SEDIMENT DESCRIPTIONS

Cell
Number

1

Composite
Number

1

Recovered
Depths' (It)

0.7, 22 . 1 .1 ,

Date

7/22/91
07, 1.0, 1.0.

1.2

1.9, 0.6, 1.3, 1.1,
1.5. 0.6, 0.7

1.0, 1.1, 1.0, 1.5,
1.2. 1.8, 2.1

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

2.1, 1.3, 1.0, 1.9,
2.0, 1.6, 0.8

1.8. 1.2, 0.9. 1.0.
1.2. 1.3, 0.7

1.5, 1.9. 1.7. 1.3.
1.3. 1.8. 1.3

1.6. 2.1. 1.1. 1.4.
2.2. 1.9. 1.6

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

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 odor

Coarse sand and gravel, t race ol
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

4/23/tB
791414DO Page 1 ol 3



TABLE 3-2
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

CTF SEDIMENT DESCRIPTIONS
(Continued)

Cell
Number

2

Composite
Number

5

Recovered
Depths' ( f t )

1.6. 2.0, 1.1. 2.5,

Date

7/24/91
1.6, 1.0, 1.2

2.3. 0.8 2.0. 2.0.
0.8. 1.2, 1.0

0.8, 1.6, 1.0. 1.1,
1.9, 2.2. 1.1

1.3. 1.7. 1.0, 1.0,
1.4. 0.7, 1.4

1.9, 1.3, 1 .1 . 1.0,
0.6. 0.9. 1.9

1.1, 1.3, 0.8, 1.7,
1.8, 1.2, 1.3

1.8. 1.0, 1.7, 0.9.
1.4, 1.3, 1.4

1.5, 2.0, 1.1. 1.1,
1.5, 1.6, 1.4

1.0, 1.6. 1.2. 1.8.
0.8. 1.2, 1.6

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 Descr ipt ion

Brown clay with coarse sand and
gravel , t race ol silt, moderate
organic odor

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

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

Clay with coarse sand, some gravel,
si l t , moderate organic odor

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

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

Clay with some silt, coarse sand,
slight organic odor

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

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

421/92
71141400 Page 2 of 3



TABLE 3-2
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

CTF SEDIMENT DESCRIPTIONS
(Continued)

Cell
Number

Composite
Number

Recovered
Depths' (10

2.0, 1.3, 2.0, 1.6,
0.9, 1.6. 1.6

1.8, 1.1, 2.1. 1.0,
1.8, 1.8, 0.7

Date

7/25/91

7/25/91

Sample Descript ion

Medium to coarse sand, clay, some
silt arid gravel, moderate organic
odor

Dark brown silt and clay with tine
to medium sand, slight organic
odor

Note:

' Depth of sediment recovered tor each of the seven cores comprising one composite sample.

4/ZMe
Page 3 ol 3



TABLE 3-3
SHEBOYGAN RIVER AND IIARBOR

BIOHLGRADATION Pll Ol S1UDY WORK PI AN

CTF MACRO-NUTRIENT PORE WATER FIELD SAMPI ING RESULTS'

Sample
Location

Cell 1 - W1
Cell 1 - W2
Cell 1 - W3
Cell 1 - Surface
Water2

Cell 2 - W1
Cell 2 - W2
Cell 2 - W3
Cell 2 - Surface
Water2

Cell 3 - W1
Cell 3 - W2
Cell 3 - W3
Cell 3 - Surface
Water2

Cell 4 - W1
Cell 4 - W2
Cell 4 - W3
Cell 4 - Surface

Water2

Date

11/14/91
11/14/91
11/14/91

11/14/91

11/15/91
11/15/91
11/15/91

11/15/91

11/14/91
11/14/91
11/14/91

11/14/91

11/13/91
11/13/91
11/13/91

11/13/91

Time

15:50
15:10
15:30

16:00

9:30
9:00
8:30

9:40

10:45
11:30
12:15

12:30

13:45
14:45
15:45

16:00

Temperature (°C)

6
7
7

7
7
5

6
6
6

6
7
6

Ed

654
676
6.40

8.20

6.29
6.31
6.91

7.51

6.25
629
6.41

8.13

6.60
6.50
6.63

6.87

Conductivity
(mS/cm)

1.190
0.676
1.290

0.362

1.910
1.990
0.608

0.446

1.800
1.570
1.520

0.488

4.200
2.440
0.536

0.465

Sample
Depth* (ft)

3.0-3.5
3.0-3.5
3.03.5

2.0-2.5
2.0-2.5
202.5

1.0-1.5
1.0-15
1.52.0

2.0-2.5
2.0-2.5
2.0-2.5

Notes:

Water samples were analyzed for the following: sullide, chloride, sulfate, nitrate, nitrite, phosphate, calcium, potassium, sodium, magnesium,
iron, ammonia, total phosphorus, and alkalinity.
Surface water samples were not analyzed.
Sample depths were measured from top of sediment.
Readings taken at the water surface.

4/ZVB2
M16UH



TABLE 34
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

CTF MACRO NU1RIENT SEDIMENJLFIEI D SAMPLING RESULTS'

Sample
Location

Cell 1 - W1

Cell 1 - W2

Cell 1 - W3

Cell 2 - W1

Cell 2 - W2

Cell 2 - W3

Cell 3 - W1

Cell 3 - W2

Cell 3 - W3

Cell 4 - W1

Cell 4 - W2

Cell 4 - W3

Date

11/14/91

11/14/91

11/14/91

11/15/91

11/15/91

11/15/91

11/14/91

11/14/91

11/14/91

11/13/91

11/13/91

11/13/91

Time

15:50

15:10

15:30

9:30

9:00

8:30

10:45

11:30

12:15

13:45

14:45

15:45

Sample
Depth2 (ft)

3.0 - 3.5

30 - 3.5

3.0 - 3.5

20 - 2.5

2.0 - 2.5

2.0 - 2.5

1.0- 1.5

1.0 - 1.5

1.5 - 2.0

2.0 - 2.5

2.0 - 2.5

2.0 - 2.5

Sample Description

Dark brown silt, fine sand, coarse gravel.

Brown clay and gravel, some line sand.

Brown fine sand, some silt, and coarse gravel.

Dark brown silt and fine sand.

Brown silt, with medium to coarse sand.

Brown coarse sand, some silt.

Brown medium to coarse sand arid gravel.

Brown fine, medium, and coarse sand and gravel.

Brown medium to coarse sand and gravel.

Brown silt, trace of clay and roots.

Brown and dark brown fine sandy silt.

Brown fine to coarse sand and gravel.

lotes:

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

4/2M2
MI6Mfl



TABLE 3-5
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

ANALTY1CAL RESULTS OF CTF SEDIMENT SAMPLING

CELL 1

Composi tes

160

1.54

1.71

215

1.53

1.69

245

1.51

1.61

390

1.62

2.08

260

1.59

2.00

2.3
24
38
23
9.2
3.2
0.62

3.0
22
41
22
8.7
2.6

0.51

2.2
31
36
19
8.4
2.9
0.59

1 .8
17
30
25
16
8.7
1.5

1.4
15
34
31
13
5.4
0.92

Index

Total PCBs. ppm

Ortho-chlor ine rat io

Non-ortho-chlor ine rat io

Homologs, mole %

mono-
di-
t r i -
te t ra-
penta-
hexa-
hepta-

Sum of mono-or tho-
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:
* Average of triplicates.
Results are expressed to two significant f igures 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.

2.4

11

29

2.0

13

27

2.2

11

25

5.6

17

40

3.8

14

39

1.9
1.9
20

2.1
9.2
5.7

0.25
0.94

2.6
2.0
18

2.0
9.5
5.5

0.17
0.29

2.0
2.0
27

2.2
9.9
6.1

0.31
0.62

1.6
1.4
14

1.5
6.7
4.1

0.37
1.3

1.2
1.3
12

1.6
6.7
4.7

0.35
0.49

4J27O2
192414F



TABLE 3-6
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

ANALTYICAL RESULTS OF CTF SEDIMENT SAMPLING

CELL 2

Composi tes
1

185

1.59

2.06

145

1.54

1.67

105 360

1.53 1.59

1.72 2.13

3.9

15

42

2.3

12

28

2.4

11

27

4.3

14

44

125

1.53

1.56

0.78
14
32
33
13
5.5

0.91

2.5
26
39
20
8.9
3.4

0.69

2.4
24
37
23
9.0
3.2
0.64

1.2
12
30
36
14
6.0

0.93

2.3
27
44
17
7.0
2.2
0.48

Index

Tota l PCBs, ppm

Ortho-chlor ine rat io

Non-ortho-chlor ine ratio

Homologs, mole %

mono-
di-
t r i -
te t ra-
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:
* Average of tr ipl icates.
Results are expressed to two significant f igures 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.

1.7

15

28

0.58
1.4
1 1

1.2
5.8
4.2

0.33
0.62

2.2
1 .9
22

2.2
9.7
5.9

0.25
0.66

2.2
2.0
20

2.0
8.7
5.5

0.48
1.3

1 .1
0.95

10
1.0
4.7
3.7

0.20
0.93

2.0
2.3
23

3.1
11

7.9

0.27
0.78

4/Z7A2
192414F



TABLE 3-7
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

ANALTYICAL RESULTS OF CTF SEDIMENT SAMPLING

CELL 3

Composites
Index

Total PCBs, ppm

Ortho-ch lor ine rat io

Non-ortho-chlor ine rat io

Homologs. mole %

mono-
di-
t r i -
t e t ra -
penta-
hexa-
hepta-

Sum of mono-or tho-
coplanar PCBs, mole %

Sum of 18 predominantly
bioaccumulat ive congeners,
mole %

Sum of all 30 bioaccumulat ive
congeners, mole %

Products, mole %

1'

100

1.54

1.62

2

100

1 .55

1.64

3

95

1.58

1.84

4

75

1.55

1.69

5

130

1.59

1.78

2.6
25
41
19
8.1
2.7
0.56

2.2
25
42
20
8.1
2.7

0.60

2.0
19
37
24
12
4.5

0.81

2.9
24
38
22
9.2
3.1

0.65

2.0
18
42
24
10
3.4
0.66

2.0

13

27

2.1

14

28

3.2

14

33

2.5

12

28

2.9

16

33

2.3
2.3
21

2.7
10

6.8

0.16
0.49

1.9
2.1
20

2.6
1 1

7.2

0.21
0.25

1.7
1.9
16

2.2
8

5.4

0.13
0.29

2.4
2.2
20

2.5
10

6.5

0.18
0.60

1.8
2.1
14

2.9
10

7.2

0.19
0.46

22' & 26
24'
22'6
22'4
22'3 & 24'6

Oil & Grease, mg/g
TOC, %

Notes:
* Average of triplicates.
Results are expressed to two significant f igures 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.

4/27/B
1K414F



TABLE 3-8
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

ANALTYICAL RESULTS OF CTF SEDIMENT SAMPLING

CELL 4

Composites

65

1.56

1.82

125

1.56

1.78

105

1.55

1.79

145

1.50

1.51

185

1.64

2.00

2.2
24
33
24
11
4.9

0.91

2.6
23
35
23
11
4.7
0.85

2.6
21
36
26
10
3.8
0.74

2.8
34
37
16
7

2.6
0.53

2.0
19
31
22
16
8.9
1.6

Index

Total PCBs, ppm

Ortho-chlor ine ratio

Non-or tho-chlor ine rat io

Homologs, mole %

mono-
di-
t r i -
t e t ra -
penta-
hexa-
hepta-

Sum ot mono-ortho-
coplanar PCBs, mole %

Sum of 18 predominantly
bioaccumulat ive congeners,
mole %

Sum of all 30 bioaccumulative
congeners, mole %

Products, mole %

2
22' & 26
241

22'6
22'4
22'3 & 24'6

Oil & Grease, mg/g
TOC, %

Notes:
* Average of tr ipl icates.
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.

3.4

12

31

3.2

12

31

2.7

11

32

1.8

10

22

5.5

17

37

1.9
1.7
21
1.9
8.1
5.4

0.20
0.62

2.1
1.9
20

2.1
8.7
5.7

0.24
0.48

2.3
1.8
17

1.8
7.6
5.1

0.18
0.76

2.4
2.2
31

2.4
10

6.6

0.23
0.47

1.7
1.7
16

2.0
7.7
4.9

0.28
0.67

4/Z7/9Z
1S2414F



TABLE 3-9
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

SUMMARY OF CTF SEDIMENT SAMPLING RESULTS

Cell Mean -/+ Standard Deviat ion
1*

225+_86

1.56 +.0.05

1.82 + 0.21

2'
185+JOO

1.56 +.0.03

1.83 + 0.25

3*
1 00 +.20

1.56 +.0.02

1.71 +0.09

4*
125+_45

1.56+.0.05

1.78 + 0.18

Aroclor
1248

--

1.52

2.41

I n d e x
Tota l PCBs, ppm

Ortho-ch lor ine ratio

Non-or tho-ch lor ine rat io

Homologs, mole %
mono-
di-
t r i -
tetra-
penta-
hexa-
hepta-

Sum of mono-or tho-
coplanar PCBs, mole %

Sum of 18 predominantly
bioaccumulat ive congeners,
mole %

Sum of all 30 bioaccumulat ive
congeners, mole %

Products , mole %

2
22' & 26
24'
22'6
22'4
22'3 & 24'6

Oil & Grease, mg/g
TOC, %

Notes:
* Mean of f ive sample results.
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.

Not applicable

2.2+.0.62
22 ±6.3
36+_4.3
24+_4.4
11+3.5

4.5+_2.6
0.83 + 0.42

3.2 + 1.5

13 + 2.3

32 + 6.9

1.9+_0.80
21+_6.8
36+_5.7
26+.8.1
10+.3.1

4.1+.1 .6
0.73 + 0.19

2.9 + 1.1

14 + 1.9

34 + 8.6

2.3+.0.39
22+_3.3
40+.2.1
22+.2.1
10+.1.7

3.3+_0.74
0.66 + 0.10

2.6 + 0.51

14 + 1.3

30 + 2.8

2.5+.0.33
24+_5.9
34+_2.5
22+_3.7
11+.3.3

5.0+_2.4
0.92 + 0.4

3.3 + 1.4

12 + 2.8

31 +5.3

0
1.6
27
55
13

3.6
0.80

3.9

16

55

1.9 + 0.51
1.7 + 0.33

18 +.6.0
1.9 + 0.3
8.4+J.6

5.2+.0.82

0.29 + 0.08
0.73+.0.40

1.6 +.0.72
1.7+.0.54

17 +.6.1
1.9 + 0.85

8.0+_2.6
5.4+.1.6

0.30 + 0.1 1
0.86+.0.27

2.0+.0.32
2.1 +.0.15

18 +.3.1
2.6+.0.09
9.8 + 0.85
6.6+.0.75

0.18+.0.03
0.42+.0.14

2.1 +.03.0
1.9 +.0.1 9

21 +_5.8
2.0 + 0.21

8.5 + 1.0
5.5+.0.61

0.23 + 0.04
0.60+.0.12

0
0.01

0.9
0.12

1.3
2.7

«.

--

van
I92414F



TABLE 3-10
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

CTF SEDIMENT PARTICLE SIZE DISTRIBUTION BY PERCENT WEIGHT

Cell 1 Cell 2 Cell 3 Cell 4
Composite 5 Composite 1 Composite 2 Composite 2

Percent gravel-sized particles 26.6 28.1 28.1 11.3
(75 - 4.75mm)

Percent sand-sized particles 56.0 58.6 57.4 59.1
(4.75 - 0.075mm)

Percent silt-sized particles 10.2 7.6 9.1 19.3
(0.075 - 0.005mm)

Percent clay-sized particles 7.2 5.7 5.4 10.3
(<0.005mm)

4/Z7/K
192414F



TABLE 3-11
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

MACRO-NUTRIENTS IN CTF PORE WATER
(all values are expressed

Analvte

Alkalinity (as CaCOg)

Calcium

Iron

Magnesium

Potassium

Sodium

Chloride

Nitrite

Phosphate (ortho)

Nitrate

Sultate

Sulfide

Ammonia Nitrogen

Total Phosphorus

W1

518

159

23.1

71.6

7.88

22.8

39.3

<0.50

<1.25

<0.75

<1.25

<0.10

1.79

0.05

Cell 1
W2

265

144

19.9

68.4

9.17

21.4

36.3

<0.50

<1.25

<0.75

1.80

<0.10

2.30

0.03

W3

510

188

34.6

82.5

11.1

34.0

46.5

<0.50

<1 25

<0.75

<1.25

<0.10

16.8

0.13

W1

948

198

28.8

90.1

9.15

66.5

47.8

<0.5

<1.25

<0.75

<1.25

<0.10

12.8

0.04

Cell 2
W2

234

235

39.7

106

11.2

46.7

61

<0.50

<1.25

<0.75

<1.25

<0.10

3.42

0.03

in mg/L)

W3

982

128

26.3

67.3

10.7

21.1

55.0

<0.50

<1.25

<0.75

7.64

<0.10

1.13

0.05

W1

846

227

52.3

110

10.2

26.3

59.5

<0.50

<1.25

<0.75

<1.25

<0.10

28.5

5.45

Cell 3
W2 W3

715 840

380 183

81.1 37.7

177 86.3

15.9 7.75

25.7 23.7

34.7 65.5

<0.50 <0.50

<1.25 <1.25

<0.75 <0.75

<1.25 <1.25

<0.10 <0.10

24.5 0.81

5.6 0.60

W1

212

566

74

197

8.77

117

201

<0.5

<1.25

<0.75

<1.25

<0.10

5.44

0.05

Cell 4
W2

275

297

53.5

122

8.92

28.1

34.8

<0.5

<1.25

<0.75

6.15

<0.1

4.21

0.03

W3

207

168

67.8

91.2

17.7

24.8

37

<0.50

<1.25

<0.75

11.0

<0.10

7.61

0.09

4O31K
4KSMA



TABLE 3-12
SHEBOYGAN RIVER AND HARBOR

BIODEGRADA7ION PILOT STUDY WORK PLAN

MACHO^NUmiENTS IN CTF SEDIMENT

Analvte

Nitrogen (TKN), %

Cation Exchange
Capacity, meq/100g

Total Phosphorus,
mg/kg

14

Cell 1
SJ_ S2 SI

0.03 <0.02 0 06

21 19

251.7 454 240.5

Cell 2
S_l S2 SJ3

0 12 0 13 009

26 20 20

447.2 424.4 300.3

Cell 3
SJ_ S2. S3

- .0.02 -,0.02 <0.02

8 10 8

148.5 263.6 150.6

Cell 4
Si S2 S3

0.21 0 .14 -.0.02

26 24 11

4 7 / 7 538.3 240.5

4/13/K
6S2654A



TABLE 3-13
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

ANALYTICAL RESULTS OF ARMORED SEDIMENT SAMPLING

August

7*

36

1.76

io 1.79

1.6
14
37
28
15

3.9
0.60

22. 1990

Armored
8

270

1.54

1.34

3.8
39
37
28
15

1.8
0.40

Area
10

150

1.60

1.52

4.7
30
33
18
11

2.7
0.58

11

25

1.80

2.03

1.5
10
29
31
20

6.8
1.1

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 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

Notes:
* Average of duplicates
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

3.9

9.9

31

1.0

7.6

16

2.0

9.7

24

4.0

14

42

Aroclor
1248

1.52

2.41

0
1.6
27
55
13

3.6
0.8

3.9

16

55

1.3
1.5
10
1.8
8.4
4.7

1.8
2.2
35
2.5
11

7.6

1.1
1.6
27
2.3
10

7.3

0.94
0.88

7.5
0.92

4.6
3.3

0
0.01
0.9

0.12
1.3
2.7

4/Z7«
1924UF



TABLE 3-14
SHEBOYGAN RIVER AND HARBOR

BIODEGRADAT1ON PILOT STUDY WORK PLAN

ANALYTICAL RESULTS OF ARMORED SEDIMENT SAMPLING

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 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

TOC, %

April

7

15

1.68

0 1.66

3.7
19
36
25
12

2.9
0.52

19, 1991

Armored
8

190

1.55

1.26

4.2
38
39
12

4.8
1.3

0.41

Area
10*

74

1.50

1.20

6.4
46
33
9.0
4.0
1.2

0.35

11

12

1.82

2.15

1.6
9.0
26
31
22
9.2
1.5

1.0

8.5

28

1.12

0.28

6.5

13

0.31

0.31

2.3

8.3

0.41

Notes:
* Average of duplicates
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

2.2

17

43

0.30

Aroclor
1248

1.52

2.41

0
1.6
27
55
13

3.6
0.8

3.9

16

55

3.2
2.2
14

1.9
7.8
4.8

3.6
2.8
34
2.9
13

8.1

4.5
2.9
41
3.0
13

8.2

1.4
0.84

6.5
0.7
3.7
2.6

0
0.01
0.9

0.12
1.3
2.7

4/27/92
192414F



TABLE 3-15
SHEBOYGAN RIVER AND HARBOR

BIODEGRADATION PILOT STUDY WORK PLAN

ANALYTICAL RESULTS OF ARMORED SEDIMENT SAMPLING

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 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

November

7

5.6

1.54

tio 1 .36

5.8
32
40
15

5.4
1.8

0.41

11. 1991

Armored Area
8

27

1.55

1.38

2.9
35
40
14

5.7
2.0

0.45

10

100

1.49

1.14

5.1
48
34
8.6
3.4
1.1

0.40

11*

37

1.62

2.10

1.3
11
32
34
15

5.6
0.96

1.0

4.7

16

1.1

6.3

17

0.66

3.5

8.6

3.6

14

44

Aroclor
1248

1.52

2.41

0
1.6
27
55
13
3.6

0.80

3.9

16

55

5.0
8.5
21
2.5
11

6.1

2.4
6.7
26
2.4
12

6.9

3.9
7.4
39
2.8
13

8.5

0.96
2.4
6.8

0.79
4.4
3.3

0
0.01

0.9
0.12
1.3
2.7

* Average of duplicates
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

4/27/92
192414F



TABLE 4-1

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

PROJECTED TRACER STUDY. FIELD WORK SCENARIO

Tasks

Day 1 - location of sampling s i tes
background bromide check
pumping rate tests
preparat ion for tracer inject ion

Day 2 - t racer injection Cell #1
"rea l - t ime" sampling Cell #1

Day 3 - network sampling Cell #1
review of results Cell #1
selection of modifications for Ceil #1

Day 4 - t racer test modif icat ions Cell #1
continued monitoring Cell #1

5/we
2192414G



TABLE 4-2

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

RECIPE FOR REVISED ANAEROBIC MINERAL MEDIUM (PER LITERS

Bu f fe r (or Ad jus t ing pH to 7

0.27 g KH2 PO4

0.35 g K2HPO4

Mineral Salts

0.53 g NH.CI

75 mg CaCI2.2H2O

100 mg MgCI2.6H2O

20 mg FeCI2.4H2O

Trace Metals

0.5 mg MnCI2.4H2O

0.05 mg H3BO3

0.05 mg ZnCI2

0.03 mg CuCI2

0.01 mg NaMoO,.2H2O

0.5 mg CoCI2.6H2O

0.05 mg NiCI2.6H2O

0.05 mg Na2SeO3

Optional

1.2 g NaHCO3

0.5 g Na2S.9H2O

40T/K
6B2414L



TABLE 4-3

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

COMPONENTS OF REVISED ANAEROBIC MINERAL MEDIUM

Mineral mM

K 6.0
NH/ 10.0
PO<2 4.0
Ca 0.5
Mg 0.5
Fe 0.1
S2 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

NaHCO3 1.2 g/L
Na2S.9H20 0.5 g/L

Note:
Reference: Shelton and Tiedje, 1984.

682414*.



TABLE 4-4

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALYTICAL SUMMARY

Matrix

CTF
Sediment

CTF Pore
Water

Analysis

Congener-
Specific PCB

Oil & Grease

Total Organic
Carbon

Total Kjeldhal
Nitrogen

Sulfate

Ortho-phosphate

Dissolved
Organic Carbon

Ammonia
Nitrogen

Nitrate Nitrogen

Nitrite Nitrogen

Laboratory

NEA

NBA

NEA

HES

HES

HES

HES

HES

HES

HES

Method
(Reference)

(1)

SW846-9071
(2)

SW846-9060
(2)

EPA 351 .3
(3)

EPA 300.0
(3)

EPA 300.0
(3)

SW846-9060
(2)

EPA 350.2
(3)

EPA 352.1
(3)

EPA 354.1
(3)

Estimated Sample Quantities

Single
Sample

30

40

40

16

16

16

14

14

14

14

Field
Duplicate

30

0

0

0

0

0

-

-

-

-

Analytical
Duplicate

5

2

2

2

2

2

2

2

2

2

Matrix
Spike

5

2

0

0

0

0

-

-

--

--

Laboratory
Blank

5

2

0

0

0

0

--

-

--

-

9/20/02
17W711M Page 1 of 2



TABLE 4-4

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN

ANALYTICAL SUMMARY
(Cont'd)

Matrix Analysis

Total Kjeldhal
Nitrogen

Sulfate

Ortho-phosphate

Sullide

Iron

Laboratory

HES

HES

HES

HES

HES

Method
(Reference)

EPA 351 .3
(3)

EPA 375.4
(3)

EPA 365.1
(3)

EPA 376.1
(3)

EPA 200.7
(3)

Estimated Sample Quantities

Single
Sample

14

14

14

14

14

Field
Duplicate

--

--

--

--

--

Analytical
Duplicate

2

2

2

2

2

Matrix
Spike

--

--

-

--

--

Laboratory
Blank

--

--

--

--

--

Laboratories:

NEA - Northeast Analytical Lab Services
HES - Hazleton Environmental Services

Methods:

1. NortheastAnalytical, Inc. ."Standard Operating Procedure, Laboratory Method NEA-608CAP, Revision 3," Schenectady, New York, June, 1990.
2. Solid Waste - 846 Laboratory Manual. 3rd Edition, 1986.
3. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020; U.S. EPA, Cincinnati, OH, 1979.

0/29/01
1702711M Page 2 of 2
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SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN
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FIGURE 7-2

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN
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FIGURE 7-3

SHEBOYGAN RIVER AND HARBOR
BIODEGRADATION PILOT STUDY WORK PLAN
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Gemum Publishing Corporation
' U5 Cjtalvn Street

Schcfiecudy. NY i :303- lSjo L'SA

\tatenal .V/V.'v PJ.'J

Sheet No. 21
Ammonium Chloride

.'v C

Issued: Res iMon : C. ~ 91
Section 1. Material Identification
\mmomum Chloride <NH ( C1) Description: Obtained by reaction or sooium cniondc with ammonia, caroon X :

J:ox:ce. ana '*aier. followed by procacl crystallization and subsequent soamm bicaroonate removal. Used in i 2
lit substitutes LO modify bitter aftertaste: in cement for iron pipes; :n veterinary practices as a therapeutic S 2
expecior.int, ^:apnoretic, and svstenuc acidifieri; ;n manufacturing any ammonia compounds: as a picjclir.a K 0

igcni -ji i:r.c :cauna and tinning; is a snow ircaunent ;to slow raeiune on siu slopes>: as an ingredient .n
cr'-^Lzer, rr.crcacts l a y e i n g ana or.nune). resins, and bakery products; and LO clean soldering irons.

Other Designations: CAS No. 12125-02-9. Amchlor," ammonenc. ammonium cnloratum. ammonium
cnlor.dum, ammonium muriate, Darammon.* sal ammonia, salmiac.
Manufacturer : Contact your supp l i e r or distributor. Consult latest Chemical Week Buyer; Guide-"''' for a
uppners l i s t .

Cautions: Ammonium cnionde is mildly irritating to slun. eyes, respiratory tract, and mucous membranes. If decomposed in a
"ire. nizhiy imuung HC1 ammonia can be released.

NFPA

Section 2, Ingredients and Occupational Exposure Limits
Ammonium cnlonde, ca '.

1990 OSHA PELS
vhr TWA. ;0 mg'm1

15-trun STEL: 20 mg/m j

1990-91 ACGIHTLVs
TWA: 10 me'm1

STEL. 20 mg/m1

1990 MOSH REL
None established

1985-86 Toxicity Data'
Rau ora l . LD,3: 1650 mg kg
Rat. intramuscular, LD,,- 30 mg/kg
Dog, oral. LD. : oOO raikg
Ribbiu oral . Lfj. '.'XO-g'kg

• See NIOSH. RTECS i9P-l550000). for addiuorul imuuve. mutiuve. and tcucuv

Section 3. Physical Data
Boiling Point: 968 F ,520 'O Molecular Weight: 53.5
Melting Point: 662 T 1350 'd Specific Gravity: 1.520 ai 77 T :25 'C)
Vapor Pressure: 1 mm Hg at 320.7 T (160.4 -C1 (sublimesi* Water Solubility: Soluble; 22.9^ at 0 'C, 39.6% at 176 'F (80 'Cl
pH: Of aqueous solutions i 1^-5.5, 3CTc-5 1. 10^-5.0) at 77 'F (25 'O Corrosivity: Corrodes metais at fire temperatures

Appearance and Odor: Occurs as odorless, colorless crystals or white granular powder with a cool saline laste. This matenai is slightly hygro-
scopic (moisture absorbing from air) with a tendency to cake.

• Passes from solid to vapor without appearing in the intermediate (liquid) sute.

Section 4. Fire and Explosion Data
Flash Point: None reported Autoignition Temperature: None reported LEL: None reported LEL: None reported
Extinguishing Media: Ammonium cnlonde is noncombustible. Spraying fires freely with water effect ively reduces fumes and imtant gases. For
small Hres. use dry chemical, halon. water spray, foam, or other noncomoustiblc material suitable for surrcundmg fire. For a larger fire, do not
scalier spilled maienal w i t h more water than needed to control fire. Dike water used in fire control for later disposal.
Unusual Fire or Explosion Hazards: At fire temperatures ammonium chloride begins to corrode metals and may dissociate into ammonia and
hydrogen chloride.
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus iSCBA} with a full faccpiccc
operated in trie pressure-demand or positive-pressure mode. Be aware of runoff from fire control methods. Do not release to sewers or waterways.

Sections. Reactivity Data
Stability/Polymerization: Ammonium chloride is stable at room temperature in closed containers under normal storage and handling conditions.
Hazardous polymerization cannot occur. This material may volatilize and condense on cool surfaces. Concentrated solutions of ammonium
chloride may crystallize when exposed to low temperatures. Store m a dry area away from acids, alkalis, and silver salts.
Chemical Incompatibilities: Acids, alkalies and their carbonates. Reaction of ammonium chloride with lead and silver salts can form a sensitive
fulminating compound, possibly silver nitride. Ammonium chloride reacts explosively with potassium chlorate or bromine influonde, and
violently with bromide penta/luondc, ammonium compounds, nitrates, and iodine hcptafluondc. Explosive nitrogen trichloride may result from
reaction of ammonium chloride and hydrogen cyanide.
Conditions to Avoid: Avoid excessive heat.
Hazardous Products of Decomposition: Thermal decomposition or burning of ammonium chloride can produce ammonia and hydrochloric acid
fumes.

Any c
O 1 99 1 Cenium PuMubia* Oxporaoon.

Mfcut UM or tcproducuoa witttoMi \tm pyuurtfT • pcrmwioa if prcftutau*.
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Section b. Health Hazard Data
( j r tmoiienici ty: In l'*S>0 reports. Lhc I ARC ana NTP do noi l i s t ammonium cniondc as a carcinogen.
• > u m m j r \ of Risks: Ammonium chlondc can cause mila sun, eye, nose, throat, air passage or l u n g irr i tat ion. Some systems :x)nic:iy may result
: m ir.ecstion.

Medic jl Conditions Aggravated by Long-Term Exposure: Exposure 10 imtanLs. i n c l u d i n g ammonium chlondc, can aggravate severe cnronic
'.jr.t; jr siun conaiuons.
Target Organs: Slcin. lungs, eyes, mucous membranes.
I 'nmary Knrry Routes: Eyes, inhalation, ingesuon, stm.
\cu te tffects: Inhalauon. and skin and eye contact may cause irritation, dermatitis (rash), cough, shortness of breaih, or wheezing in susceptible
r.-uv.cuals. Iceestion of large amounts may cause systemic ammonia toxicity with diuresis (increased urination), nausea, vomiting, headacne.

-.'•pcrvenLjauon. drowsiness, a^d possibly coma. Tnere is evidence that acidosis caused by exposure to ammonium cnlonde in a mother has
jcvcrsc eifccts on a human lecus.
Chronic Effects: Repeated inhalation of soldering fumes containing ammonium cnlonde may cause asthma in some individuals.
FIRST AID
E\es: Gently lift the eyeLids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
f a c i l i t y . Consult a physician immediately.
Skin: ^uiii/v remove contaminated clothing. Rinse with Hooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
phys ic ian . Wash affected area with soap and waier.
Inhalation: Remove exposed person to fresh air and support breathing (artificial respiration) as needed. Consult a physician.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of
water, then induce vomiting.
After first aid, get appropriate In-plant, paramedic, or community medical support.
Note to Physicians: Treat eye, skin, and inhalauon exposures symptomatically for irritation. For systemic absorption (e.g., mgestion), monitor
electrolytes ( fo r hyperchloremic hypokalerma metabolic acidosis), ABGs, CBC, ammonia level. Charcoal/cathartic may be beneficial for
inaestio'ns. Treat acidosis and hypokalemia with IV sodium bicarbonate and potassium, respectively.

Section 7. Spill, Leak, and Disposal Procedures
SpilLLeak: .Noti/y safety personnel of large spiils. Cleanup personnel should protect against dust inhalauon and skin or eye contact. Avoid dust
generation. Cleanup methods sucn as vacuuming (with an appropriate filler) or wet mopping minimi?^ dust dispersion. For a small spill, take up
wi th sand or other absorbent, concombusuble material and place in an appropriate container. If a larger spill, dike far ahead to contain material for
later disposal. Follow applicable OSHA regulations (29 CFR 1910.120).
Disposal: Contact your supplier or a licensed contractor :'or detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed
CERCLA Hazardous Substance' (40 CFR 302.4). Reportable Quantity (RQ): 5000 Ib (2270 kg) (• per Clean Water Act; Sec. 311(b)(4)j
SARA Extremely Hazardous Substance (40 CFR 355): Not bsted
SARA Toxic Chemical (40 CFR 372.65): Not listed
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A)

Section 8. Special Protection Data
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if
necessary, wear a NIOSH-approved respirator. For emergency or nonroutine operations'(cleaning spills, reactor vessels, or storage tanks), wear an
SCBA. Warning1. Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact.
Ventilation: Provide general and local ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust
ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.""1

Safety Stations: Make available to the work area emergency eyewash stations, safery/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing.
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoJang, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments
Storage Requirements: Protect against physical damage. Store in a dry, well-ventilated 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 eye contact. Insure adequate ventilation in usage areas. Institute a respiratory protection
program that includes regular training, maintenance, inspection, and evaluation. Practice good housekeeping and personal hygiene procedures.
Other Precautions: Preplacement exams should emphasize lungs and skin.
Transportation Data (49 CFR 172.101, .102): Not listed
DOT Classification: ORM-E
ID No.: NA9085
DOT Label: None

MSDS ColttctiOf References: 38. 73,84,89, 100. 101. 103. 124. 126. 127. 132, 136. 138. 143, 146. 149
IVcpared by: M Gannon. BA; Indiutrial Hygiene Rcrlew: OJ Wilson. Clll; Medical Review: Ml Upfil. MO. MPH; Edited by: JR Sluan, MS

uc necoanlv tat |i» i imfm'i rapcmMar. Alltafk maauu an tm Ma utn • u» \*tfmtuua at MCA laftiuauua. Ccnnm PMbimboj Caponm matt oo«
no rapoouMlitr n ic UK xxmcy at miaMly of «ck •fcnMooi lor ippluaea M to pmamm i aadtl pvpat or lor axm^tmcm of MMC.



aldrich chemical co
Sex 355. W,-nvau<ee 5J20' USA

iTTv.- JAFETY 01?EC TOR

i>I-\3i-^ J-:^ j j c< ENGI J E E R S PC
3ox ̂ '-/*

1 3 2 1 V
CJST. i : 916001

°0ii: 1 7 S 0 7 5 3

M A T E R I A L S A F E T Y D A T A S H E E T ° A G E L

P ? n ? U C T ~ : 13509-*
C A S ^ : 1 3 3 ^ 3 - 3 5 - 3
•'p: H 7. JO?.

I D E N T I F I C A T I O N

N A M E : d C R I C A C r O »

30?A r . i : A C I O * 3 0 ^ D F ^ X * 3C3SAUP.= ( G E R M A N ) * NCI -C564L7 * G R T H O B T R T C
AC 10 * r ^REE E L E P H A N T *

— T Q X I C I T Y

30°. 1C AC 10
: T A T I O - I O A T ;
GKM'-iVN 15 *G/3>

T O X r C I T Y O A T A
CRL- ' r f ^N LOL'J:200
O R L - I ' J F LDLO:^3^
SKN-pjF LOLO:1200 ;»•

3KN- -CHO LOLO: i500 ' *G/KG
SCU-INF LOLOUIOO MG/KG

O R L - ^ A T LD50 :J660 MG/KG
S C U - R A T LD50: l^t-00 M G / K G
I V M - R A T L D 5 0 : 1 3 3 0 MG/KG
O R L - ^ U J L.05D :•».<(• 50 W G / K G
SCU-*"J5 LD50: l7VJ- :1G/,<G
* > LD50: l2^ -0 MG/KG

35''<A3 -,L27,77

LANCAO 2t L62tl7
JA'-UAP 90
JAMAAP I.?1
MMWOAU 52
JAMAAP 12
QJPPAL &t71^,33
MQSR** ^2t50
350CAI 2,73,70
JAMAAP i;
14KTAK -i
MOSR** ^:
J A M A A P II
JA.MAAO 129,255,^.5
J P E T A 3 114,117,61
MOSR** *2 t50SCU-GPG L050:1200 MG/KG

R E V I E W S , S T A M D A R O S , A N O REGULATIONS
c f Q A F I F P A 1933 P E S T I C I D E SUBJECT TO R E G I S T R A T I O N OR R E - R E G I S T R A T I O N

N . O E 5 ~ 1 933 : * H Z O X 73.30 5 NIS 137; TNF 27071; NOS 123; TNE ^-39S63; TCE
> 11 3 ~\ =5

EPA TSCA CHFMICAL INVENTORY, JUNE 1̂ 90
'3A TSCA TEST SUBMISSION (TSCATS) OATA 3A3E, MARCH 19^2
NT? C -\:',C INOGEME3IS STUDIES (FEED)JNO EV IDE'ICS: MOUSE NTPTR* NTP-TR-32^
37

TARGET D75AN DATA
= 1 R A I N ANO COVERINGS (MENINGEAL CHANGES)
P=RI?HcRAL NERVE AND SENSATION (FLACCID PARALYSIS WITHOUT ANESTHESIA)
SENSE ORGANS ANO SPECIAL SENSES (CONJUNCTIVA IRRITATION)
3 CHAVIOKAL (WAKEFULNESS)

CONTINUED ON NEXT

a, a.€«•«=. <>i



aldrich chemical co.

; ; i i L : ^ = : 7 v 3 A T A 3 - 1

C J S T - s : ' 5 1 6 3 0 3
P O ? : 1 7 6 0 7 5 3

?3-V"JCT ' - : 13509-4- NA.ME: 30RIC A C I D t ^ Q + X
CAS ~: I ; '.^3-35-3

T 2 X I C I T Y H A Z ; ' ° S

BE- iA ' / I - JR AL ( T R E M O R )
B - H A V I O - 5 A L ( C O N V U L S I O N S O R E F C E C T O N S E I Z U R E T H R E S H O L D )
I = ^ A V I T * A L ( A N O R E X I A , HUMAN) ^^
3 E - " A V I •:.= il. (FLUID I N T A K E ) ^
'lE'- 'AVI L R A L ( A T A X I A )
L U N G S . T- iO.RAX ^ R R E S P I R A T I O N ( C Y V N O S I S )
L U N G 3 , T ' - i O R A X OR R E S P I R A T I O N ( R E S P I R A T O R Y OE : >R E SS ION)
- .AST?' : I N T E S T I N A L ( H Y P E R M O T I L I T Y , D I A R R H E A )
i A 3 T R 3 1 N T E 3 T I N A L ( N A U S E A O R V O M I T I N G )
G A S T R O I N T E S T I N A L (OTHER C H A N G E S )
S" . IN A . < D A P P E N D A G E S ( A F T E R S Y S T E M I C E X P O S U R E : D E R M A T I T I S , OTHER)
? - A . T E o - J A L EJECTS ( S? ER^« \ T O G E N E S I S )
? ^ T I = - N A L E F F E C T S ( T E S T E S . EP ID IDY^ IS , S ° E R M DUCT)
NUT : } ITnNAL A N D G R O S S ' • ' E T A S C L I C ( ^OOY T E M P E R A T U R E I N C R E A S E )
N U T R I T I O N A L A N O GROSS ' E T A 2 0 L I C (3CDY T E M P E R A T U R E D E C R E A S E )
TIL* 3ILECTED REGISTRY 'JF TQXK EFFECTS OF CHEMICAL SUBSTANCES (RTECS)
QATi 13 "^RESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMATION

HEALTH HAZARD DATA

ACUTE -:=CECTS
••t-v ?E HARMFUL 3Y INHALATICNt INGESTION, OR SKIN ABSORPTION.
C^'JCE-l EYE AND SKIN IRRITATION.
-1 ATE R I A L IS I R R I T A T I N G TO MUCOUS MEMBRANES AND UP PEP
RE I3 IRA TORY TRACT. ^
•"AY CA'JSC NERVOUS SYSTEM DISTURBANCES.
T i T^-E "iEST 0= OUR KNOWLEDGE, THE CHEMICAL. PHYSICAL. AND

_T'^<IC JLJ'JICAL PROPERTIES HAVE NOT 3EEN THOROUGHLY INVESTIGATED.
Jp: C A S - OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
^\TFR -DR AT LE^ST 15 MINUTES.
IN CAS- OF CONTACT, IMMEDIATELY WASH SKIN XITH SOAP ANO COPIOUS
AMOUNTS Or WATE'.
Ic INHALED, REMOVE TQ FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
^"3aIP.ATIOM. IF 3REATHING IS DIFFICULT, GIVE OXYGEN.
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON is CONSCIOUS.
C \ L L A PHYSICIAN.
W A v < C O N T A M I N A T E D CLOTHING BEFORE REUSE.

CONTINUED OM NEXT PAGE



aldrich chemical co
O 3ox 355. Vnwauxee. Wisconsin 5320 ? USA

"-? e< ;~ i-3 * an
- A X . - ' -• :"-43~

' • l A T c R l A L S A F c r Y D A T A S ' - t E E T P A G E 3

C'JST*: 916003
?OS: 1760753

P^OUCT - L3SCP-<t NAME: BORIC AGIO, 99 + *:
C A S - V : 100^3-35-3
MF: H3303

- - - - - - - - - - - - - - - - - - HEALTH H A 2 A R T D A T A - - - - - - - - - - - - - - - - -

A D D I T I O N A L T ' I r- jR MATI CM
T ' - J X I C I T Y 3 .E°GRTEO FOR BORIC ACIO IN HUMANS: INGESTION OR ABSORPTION
M A Y C A U S E N A U S E A , VOMITING, D IARRHEA, ABDOMINAL C R A M P S , ERYTHEMATOUS
L E S I O N S ON THE SKIN AND MUCOUS MEMBRANES. OTHER SYMPTOMS INCLUDE:
C I ^ C U L A T T R Y COLLAPSE, T A C H Y C A R D I A , C Y A N O S I S , DELIRIUM, CONVULSIONS AND
C O M A . J c A T H HAS B£EN REPORTED TO OCCUR IN INFANTS FROM LESS THAN
5 '~,?,A'-»S AND IN A D U L T S ^ROM 5 TO 20 GRAMS.

---- - - - - - - - - - - - - . - - - - PHYSICAL D A T A ---- - - - - - - - - - - - - - - - -

3= > c CI f : rC GRAVITY: 1.^35
V A P O ^ r ' -RESSU^E: 2.6 MM 3 2C C

4 P 0 ± A ? A * J C H AND ODOR
W H I T E C R Y S T A L L I N E P O W D E R

- - - - - - - - - - - - p j ^ c AlND EXPLOSION H A Z A R D D A T A - - - - - - - - - - -

EXT INGUISHING M ECIA
C A R ^ C N T I O X l D E t DRY CHEMICAL POWDER OR A P P R O P R I A T E FOAM.
W A T E R S P R A Y .

S P E C I A L ? IREFIGHTING P R O C E D U R E S
W E A R SELF-CONTAINED BREATHING A P P A R A T U S AND P R O T E C T I V E CLOTHING TO
P R E V E N T C O N T A C T W I T H SKIM AND EYES.

UNUSUAL ^IRE AN? F X ' L O S I O N S HAZARDS
E M I T S T O X I C ?OM-:S UNDER FIRE CONDITIONS.

- - - - - - - - - - - - - - - - - - - R E A C T I V I T Y D A T A - - - - - - - - - - - - - - - - - - -

I M C O M P A T I T I L I T I E S
R E A C T S V I O L E N T L Y WITH:
P O T A S S I U M
AC n ANHYDRI i1£S

HMAR^n'JS COMBUSTION 3R TjECOnPCSITION PROOUCTS
30RON OXIDES .

--------------- SPILL OR LEA< PROCEDURES --------------

STEPS TO «= T \KEN IF MATERIAL IS RELEASED OR SPILLED
^ V A C ' J A T f A R E A .
W E A R R E S P I R A T O R , CHEMICAL SAFETY GOGGLES, RUBBER 300TS AND HEAVY
R'JB'rJER "

CONTINUED ON NEXT PAGE
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aldrich chemical co.

E R i A L s A •= : r Y : A r i s -i z : T = > A G E

1 7 5 0 7 5 3

P - . J D ' J C T : : 13509-4 NAME: BORIC A C I O t
C A S ? : 1004-3- 5 5 - 3
MP : -13303

SPILL O R L E A K P R O C E D U R E S

.-;Wd=_p 0° » PLACE IN A ^AG AND HOLD FOR WASTE MSPDSAL.
A V O I D R A I S P 4 G DJST.
V r N T I L A T F AREA AND WASH SPILL SITE AFTER "ATERIAL PICKUP IS COMPLETE.

WAST" DISPOSAL METHOD
Fn» :''V_L QUANTITIES: CAUTICUSLY ADD TO A LA.RGE 3TIRREJ EXCESS HF
^AT r\. AJJ'JOT THE pH TO 'lEUTRALt SEPARATE ANY INSOLUBLE S3LIOS OR
Li::JIOS A .^0 °^C.<AGE TH = ̂ PGR nA ZARDO'JS- VASTE DISPOSAL. FLUSH THE
A J U ^ O J S SCLJ T :ON oo^.- j T H E G R A I N W I T H P L E N T Y o ? W A T E R . T H P HYDROLYSIS
A ' l O - J E ' J T R A L I Z A T I O ' J R E A C T I O N S ^ A Y 3 E M F R A T E HEAT A N O FUMES WHICH C A N 3 E
C G M T A O L L 5 0 3Y THE R A T E OF ADDIT ION.

- - - P R E C A U T I O N S TC 3Z T A K E N IN HANOLPlG AND S T O R A G E - - -

E M Q S H / M S H A - A P P R O V E D R E S P I R A T O R * C H E ' ^ i C A L
G L O ' / f S f S A r = T Y ^Cjr .^LESt O T H E R P R O T E C T I V E CLOTHING.
S A F E T Y S H O W E R A N D E Y E 3ATH.
• • l - C H A N I C A L E X H A U S T REQUIRED.
00 -OT ^ R E A T ^ E OUST.
A V n i - C O N T A C T n lTH E Y E S t SKIN A N D CLOTHING.
A V O I D PROLONGED O R ^ E P E A T E C EXPOSURE.
W A S H T-HrjSQiJGHLY A ? T = R HANDLING.
IRRI T ; - JT .
H A R M F U L SOLID.
X.̂ -.? TIGHTLY CLJSrO.
HV ;ROSCO?IC
STORE :N A COOL DRY PLACE.

LAa = L o:)- EC.VJTiriARY STATEMENTS
HAR'^P'JL
HA7.,c,jL 3Y INHALATION* IN CONTACT .VITH SKIN AND IF SWALLOWED.
I R R I T A T I N G TO EYES, RESPIRATORY SYSTEM AND SKIN.
PI C\Sr Cr CONTACT WITH EYESt RINSE IMMEDIATELY WITH PLENTY OF
^ A f = R A'J-O 3fE< -E"»ICAL ADVICE.
••f-'AK SUITA3LG PROTECTIVE CLOTHING.

vr>'iv" [^PORMATION is SELIEVEO TO 3E CORRECT BUT DOES NOT PURPORT TD 3E
ALL INCLUSIVE AND SHALL OE us=c ONLY AS A GUIDE. ALORICH SHALL NOT ae HELD
LIABLE -OR A'JY .-•A^A^E RESULTING FRJM HANDLING OR FROM CONTACT WITH TH =
A3QVr PRODUCT. Str REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL

AND CO'jrHTI'JMS OF SALE.

COPY". ir.MT 1-?Q£ ALDRICH CHEMICAL CO » INC.
L I C E N S E G R A N T c D TO M A K E UNLIMITED COTES FOR INTERNAL USE ONLY.



aldrich chemical co
1 0 3o* J55. .V/scons/n 5320 » USA

A T - - J : J A C E T Y D I R E C T O R

AN.", £ -l.j'JC< E N G I N E E R S PC
T 3 •< P A T H ?. 3

J S 5 N Y L 3 2 1 < - D A T E : 05 /29 /
C U S T 2 : 916003

P02: 1760753

M A T E R I A L S A F E T Y D A T A S H E E T

IDENT IF ICAT ION

PRODUCT ~: 22350-6
CAS v:10035-0^-3
Mc: CACLZ

MAM=: CALCIUM CHLORIDE OIHYDRATEt 93+?, A.C.S.
REAGENT

S Y N O N Y M S
C A L C I U M O ICHLORIOE D IHYDRATE * CAL PLUS * REPLENISHES ( C A L C I U M ) *

T O X I C I T Y H A Z A R D S

R T E C S MO: EV931000G
C A L C I U M CHLORIDE, O I H Y D R A T E

T O X I C ITY OAT A
IPR-'l 'JS L050 :23500 MG/KG CYLPDN a» 110,33

: E ^ S f S T A N O A R D S f A N O REGULATIONS
NOES 1^83: HZD X 3 5 3 6 ; MIS 12 *, TNF 1290; NOS 23; TNE 1902^; TFE 1029Q

ONLY S E L E C T E D R E G I S T R Y OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES ( R T E C S )
D A T A IS P R E S E N T E D HERE. SEE A C T U A L ENTRY IN RTECS FOR COMPLETE INFORMATION

— HEALTH HAZARD DATA

HARMFUL IF SWALLOWED.
MAY 3E HARMFUL IF INHALED.
HAY 3E HARMFUL IF A3SCR3ED THROUGH THE SKIN.
CAUSES EYE ANO SKIN IRRITATION.
M A T E R I A L IS IRRITATING TO HUCOUS MEMBRANES AND UPPER
RtSPIRATTRY TRACT.
T^ THE 5EST ,J«= JUR KUOWLEOGEt THE CHEMICAL* PHYSICAL, ANO
TOXICOLJGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

FIRST AID
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
•^ATER .-OR AT LEAST 15 MINUTES.
IM CASE OF CQNTACTf IMMEDIATELY WASH SKIN WITH SOAP AMD COPIOUS
AMOUNTS OF WATcR.
Ic INHALEDf REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
R'S°IRATION« IF BREATHING IS DIFFICULT, GIVE OXYGEN.
IF SiALLDWEUt WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS,
CALL A 3WYSICIAN.
WASH CONTAMINATED CLOTHING BEFORE REUSE.

PHYSICAL DATA

SP C CI= IC G R A V I T Y : 0.835
V A P O R »R"SS : JPE: .01 MM J 20 C

CONTINUED ON NEXT PAGE



aldrich chemical co. - -X 4- 4, :

' - I . ' . T E 3 I A L S A F E T Y O A T A S ' H E E T ? A G E 2

C ' J S T * : 916001
^OS: 1760753

P°-~niJCT -: 2 2 3 5 0 - 5 NAME: C A L C I U M CHLORIDE C H Y O R A T E , 93 + ?, A .C.S
CAG - ; : L . jC '35 - 3^-5 REAGENT
« F : C A C L 2

P H Y S I C A L D A T A

NCr A 1 ; ? 3DOR
W H I T E ^-GER

Pl^c A N D E X P L O S I O N H A Z A R D O A T A

E X T I N G U I S H I N G MEDIA

USE E X T I N G U I S H I N G *EDIA A P P R O P R I A T E TO SURROUNDING FIRE CONDITIONS.
S P E C I A L F I R Z F I G H T I N G P R O C E D U R E S

W E A R SELF-CONTAINED 3R£ATHING A P P A R A T U S AND P R O T E C T I V E CLOTHING TO
PREV = > IT C O N T A C T WITH SKIN AND EYES.

UNUSUAL C IRE A N D E X P L O S I O N S H A Z A R D S
E M I T S T O X I C FUMES UNOE?. F IRE CONDITIONS.

R E A C T I V I T Y D A T A

I N C O M P A T I B I L I T I E S
S T 30NG A C I D S

H A Z A R D O U S COMBUSTION OR DECOMPOSIT ION PRODUCTS
HYDROGEN CHLORIDE GAS

SPILL OR LEAK °ROCEOURE3

S T E P S TO 3E T A K E N IP * A T E R I A L IS RELEASED OR SPILLED
W E A R S E L F - C O N T A I N E D BREATHING A P P A R A T U S , RU83ER 300TS AND 'HEAVY
RUS3FR G L O V E S .
S W E E 3 UP, 3 L A C 7 IN A BAG AND HOLD FOR W A S T E D ISPOSAL.
A V O I D R A I S I N G OUST.
V E N T I L A T E A R E A AND W A S H SPILL S ITE AFTER MATERIAL PICKUP IS COMPLETE.

' J A S T E DISPOSAL METHOD
FOR S M A L L Q U A N T I T I E S : CAUTIOUSLY ADO TO A LARGE ST IRRED EXCESS OF
W A T ^ e . AJJUST THE PH TO N E U T R A L , S E P A R A T E ANY INSOLUBLE SOLIDS OR
L IQUIDS AND P A C K A G c THEM FOR H A Z A R D O U S - W A S T E DISPOSAL. FLUSH THE
AQUEOUS SOLUTION DOWN THE DRAIN WITH PLENTY OF W A T E R . TH? HYHROLYSIS
A'l^ ^E ' JTSAL IZAT IJM REACTIONS MAY GENERATE HEAT AND F'JMSS WHICH CAN 3E
C O N T R O L L E D 6Y THE R A T E OF ADDITION.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

W E A R A P P R O P R I A T E NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT
G L O V E S , 5 A C E T Y GOGGLES, OTHER PROTECTIVE CLOTHING.

CONTINUED ON NEXT PAGE
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aldrich chemical co
°0 Sex 255. Vf/iwaiifee. /Viscors.-n 53201 USA

*e e<: ;5 3-3 - 2r c~
-AX . ,4'-11 273-i979

"1 A T ; A L C A T M E E T

C'JST*: 916003
PO*: 1760753

PRODUCT :;: 22350-6
CAS ;;: LC035-0<t.-3
MF: CACL2

NAME: CALCIUM CHLORIDE OIHYORATE, 93+%, A.C.S.
REAGENT

--- PRECAUTIONS TO 3E TAKEN HANDLING AND STORAGE ---

SAFETY SHOWER AND EYE 3ATH.
MECHANICAL EXHAUST REQUIRED.
00 MOT BREATHE OUST.
AVOID CONTACT WITH EYES* SKIN AND CLOTHING.
AVOID PROLONGED OR REPEATED EXPOSURE.
WASH THOROUGHLY AFTER HANDLING.
IRRITANT.
HARMFUL SOLID.
KEEP TIGHTLY CLOSED.
HYGROSCOPIC
STORE IN A COOL DRY PLACE.

LABEL °RCCAUTIONARY STATEMENTS
HARMC|JL
HARM-'JL IF SWALLOWED.
IRRITATING TO EYESf RESPIRATORY SYSTEM ANO SKIN.
IN CASE OF CONTACT WITH EYES* RINSE IMMEDIATELY WITH PLENTY OF
WATER AND SEEK MEDICAL ADVICE.
WEAR SUITABLE PROTECTIVE CLOTHING.

ADDITIONAL PRECAUTIONS AND COMMENTS

ADDITIONAL INFORMATION
CALCIUM CHLORIDE IS ATTACKED BY BROMINE TRIFLUOJUOE.

THE A3GVE INFORMATION IS BELIEVED TO 3E CORRECT 3UT DOES NOT PURPORT TT 3E
ALL INCLUSIVE ANO SHALL TE USED ONLY AS A GUIDE. ALDRICH SHALL NOT BE MELD
LIABLE FOR ANY OARAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE
ABOVE PRODUCT. 3E£ REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TERMS ANO CONDITIONS OF SALE.

COPYRIGHT 19^2 ALDRICH CHEMICAL CO t INC.
LICENSE GRANTED TO MAKE UNLIMITED COPIES FOR INTERNAL USE ONLY.
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aldrich chemical co
Bex Jii

.'- > L A V > •; - iCJCK = M G I ' j - E E R S PC

" x

?0t:

D A T E : 05/29/
^16003
L 7 6 0 7 5 3

M A T E R I A L S A F E T Y D A T A S H E T P A G E

C A S ^ : 7 7 9 1 - L 3 - L
« = : C L ^ C O

IDENTIFICATION
NAME: CGSALTUI) CHLORIDE HEXAHYORAT=

SYNONYMS
CG^ALT C->L3RIDEt HEXAHYORATE (8CI»9CI) * COBALT OICHLORIDr
H-XAHY'j^AT-Z * C03ALTOU3 CHLORIOEt HEXAHY03ATE *

TOXICITY HAZARDS

'10:
C 1 a A L T ( I I ) C H L O R I D E * H E X A H Y Q R A T E

TOXICITY D A T A
JRL-.^ iT L D 5 0 : ? 6 6 '-"G/KG
I P R - R ^ T LD50 :35 Hs/K",
IPP.-^JS L050:90 MG/KG

F C T O " 7 20 ,3 l l t82
J A P Y A A 32,315,72
A E P P A E 24-4-,17.62
A T X K A 3 2V,235.69

R E V I E W S , S T A N D A R D S , A N O R E G U L A T I O N S
I A R C C A N C E R REVI E r J r H J M A N INADEQUATE EVIDENCE I ^EVDT 52 ,363 ,91
[ A R C CANCER R E V l E W r G R C U P 2 2 I '«EMOT 5 2 , 3 6 3 . 9 1
NHE3 L 9 < ? 3 : 4 ZD X t^9 -3 ; MS 21 TNF 95 I NOS 2*. T ^ ^ E

T A R G E T O R G A N D A T A
3 E H A V I Q R A L ( T R E M O R )
C A R D I A C ( O T H E R C H A N G E S )
G A S T R O I N T E S T I N A L ( H Y P E R M O T I L I T Y , D I A R R H E A )
ENDOCRINE (A,N,DR03tNIC)
S K I N A N O A P P o J O A b E S ( A F T E R SYSTEMIC EXPOSURE: C E R '

E ^ C E C T S ( 3 P - R M A T O G E N E S I S )
E F F E C T S ( T E S T E S , EPIDIOYMIS. SPERM Q U C T )
E F = E C T S (OTHER EFFECTS ON MALE)

/ N U T R I T I O N A L ANO G R O S S METABOL IC ( W E I G H T LOSS OR D E C R E A S E D WEIGHT G A I N )

' A C I G H T L V - T W A : 0.'05MG/-M3» A S C03ALT .

ONLY S E L E C T E D R E G I S T R Y OF TOXIC E F F E C T S OP CHEMICAL S U ^ S T A f J C F S ( R T E C S )
O A T A [S o ° E S E M T E O HERE. SEE A C T U A L ENTRY IN R T E C 3 POR COMPLETE INFORMATION

T F E

T I T I S . OTHER)

HEALTH H A Z A R D O A T A

ACUTE E C FPCT5
HARMFUL IF S W A L L O W E D . INHALEDt OR ABSORBED THROUGH SKIN.
C A U S E S EYE XNO SKIM IRRITATION.
'- 'ATE3 . IAL IS I R R I T A T I N G TO MUCOUS MEMBRANES AMD UPPER
R E S P I R A T O R Y T R A C T .
P R O L O N G E D OR R E P E A T E D EXPOSURE MAY CAUSE ALLERGIC R E A C T I O N S IN C E R T A I N

CONTINUE'J ON N E X T P A G E



aldrich chemical co ~-i ex 25 3-13 - cr-ci

IIH.HI IU- - - 2 3 , 9 3
3 C Box 355. Milwauxee. Wisconsin, 5320 ' USA

ETY 0 A T A 1 H = H T a AGE

JQ.*: 1 7 5 0 7 5 3

p ?o^ l j C T .... 2 0 2 1 3 - 5 NAME: C 0 3 A L T { I I ) CHLORIDE ' ^ E X A H Y D R A T E
CA3 ? : 77Q1-1 3-L
* • P : c L 2 C C

HEALTH H A Z A R D " ' A T A

S E N S I T I V E INDIVIDUALS.
CHRONIC EFCECTS

L A B O R A T O R Y E X P E R I M E N T S H A V E SHOWN MUTAGENIC E F F E C T S .
C T ~ Q ^" * r>

r'i"CA3E JF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS
i''Hij\T3 Or WATE R FC?. AT LEAST 15 MINUTES ^HILE REMOVING CONTAMINATEDCL:THI-J:, ANJ SHOES.
A3SU7E A (E3JATE FLUSHING 3F THE EYES 3Y SEPARATING THE EYELIDS
'.•JIT« FINGERS.
lr TNHALrOf REMOVE TC FRE3H AIR. IF NOT 3REATHING ^IVE ARTIFICIAL
SrS'roiATIJ'J. IF SREITHINS IS OIFFICULTt GIVE OXYGEN.
I- SHALLOWED. WASH OUT MOUTH WITH WATER PROVICfC PERSON IS CONSCIOUS,
CALL A PHYSICIAN.
Rc'-'OVE A NO WASH C ji'lTA^INATSO CLOTHING PROMPTLY.

ADDITIONAL INFORMATION
L A R G E AMOUNTS OF C03ALT(II) CHLORIDE DEPRESS ERYTHRQCYTE PRODUCTION

LEAO TG '"EATH IN CHILDREN.

PHYSICAL D A T A

. S P E C I F I C ^ G R A V I T Y : 1 .32V

^ " ' " ' C R Y S T A L S

FIRE AND EXPLOSION H A Z A R D D A T A

J M E D I A

USE EXTINGUISH ING MEDIA APPROPRIATE TO SURROUNDING FIRE CONDITIONS.
SPECIAL cMEFI~,HTriG PROCEDURES

I? is SELF-CO.NTMNED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
P = i V E N T CONTACT WITH SKIN AND EYES.

UNUSUAL F I R E AND EXPLOSIONS HAZARDS

R E A C T I V I T Y D A T A
UTIL IT IES

O<:MZ IV ; A G ^ M T S

CONTINUED ON NEXT PAGE



aldrich chemical co •rex 2 •: =

- T So* J55.

< 4 T E K I A L S A F E T Y D A T i S H ' F T 3 AGE 3

CUSTs: o
?OS: 1760753

39QHUCT •;: 23213-5 NAME: CORALT(II) CHLORIDE HEXAHYORATE
CAS <«: 77^1- I 3-1
MF: CL2CO

REACTIVITY ?ATA

A L K A L I " E T A L 3
A 3 3 0 R 3 S VIH3 FROM A I R .

COM3USTION OR D E C O M P O S I T I O N PRODUCTS
T O X I C FU*ES CF :

EN CHLORIDE GAS

SPILL OR LEAK ^RCCED'JRES

S T E P S Tl ?= T A K E N IF M A T E R I A L IS RELEASED OR SPILLED
*EA* S E L F - C O N T A I N E D B R E A T H I N G A P P A R A T U S t RUB3ER 900T3 AND HEAVY
RUaSER GLOVES.
WE A". D I S P O S A B L E C O V E R A L L S AND D I S C A R D THE* A F T E R USE.

'JPt °LACE IN A 3AG AND HOLD FOR W A S T E D ISPOSAL.
R A I S I N G DUST.

V E N T I L A T E A R E A AND W A S H SPILL S I T E AFTER M A T E R I A L PICKUP IS COMPLETE,
W A S T E D I S P O S A L METHOD

THE '•UTERIAL SHOULD 3E D I S S O L V E D IN I) W A T E R ; 2) ACID SOLUTION OR 3)
O X I D I Z E D TO A W A T E R - S O L U B L E S T A T c - P R E C I P I T A T E THE M A T E R I A L AS THE
SULFIOEt A D J U S T I N G THE PH CF THE SOLUTION TO 7 TO COMPLETE PRE-
CIPITATION. FILTER THE INSCLUBLES AND DISPOSE OP THEM IN A HAZARDOUS-
W A S T E S ITE. D E S T R O Y ANY E X C E S S SULFIOE W I T H SODIUM HYPOCHLORIT£.
N E U T R A L I Z E THE SOLUTION BEFORE FLUSHING DOWN THE DRAIN.

P R E C A U T I O N S TO BE TAKEN IN HANDLING AMD STORAGE
C'HE'-TCAL S A F E T Y GOGGLES.
Lf!NG RU33ER jR NEOPRENE GAUNTLET GLOVES.
USE ONLY IN A C H E M I C A L F'JME HOOD.
N I C S H / M S H A - A P P R O V E O R E S P I R A T O R IN MONVEMTILLATED A R E A S AND/OR FOR
E X P O S U R E A B O V E THE ACGIH TLV.
SAF- .TV SHQWFR AND EYE BATH.
DG NOT 3 R E A T H E ~;U3T.
DC NOT GET IN E Y E S t ON SKINt ON CLOTHING.
A V O I D PRDLONGEO OR R E P E A T E D EXPOSURE.
00 MOT USE IF SKIN IS CUT CR S C R A T C H E D . W A S H THOROUGHLY AFTER
HA MOLING.
T O X I C .
I R R I T A N T .
P O S S I B L E SENSITIZER.
P O S S I B L E MIJTAGEN.
KEEP T IGHTLY CLOSED.

CONTINUED ON NEXT P A G E



aldrich chemical co.
s 0 Box 35:. Wi/wauKee. Wisconsin 5320 1 USA

- A X .

r R i A L S A F E T Y A T A S M E E = A G E

C'JSTS: 915003
?GS: 1760753

PRODUCT .?: 23213-5
CAS ;i: 77^1-1 3-1
•*F: CLZCO

NAME: COBALT(II) CHLORIDE HEXAHYDRATE

F SWALLOWED.

- - - P R E C A U T I O N S TC 35 T A K E N IN HANDLING AND S T O R A G E -- -

H Y G R O S C O P I C
S T Q ^ E IN A COOL DRY PLACE.

L A P E L °REC UJTIONARY S T A T E M E N T S
T O X I C ( U S A DEFINIT ION)
HARMFUL (EUROPEAN DEFINITION)
HARMFUL JY INHALATION, IN C O N T A C T WITH SKIN AND
I^ ITAFPiG TO E Y E S « R E S P I R A T O R Y SYSTEM AND SKIN.
?^SSI :3LZ R I S K r jF I R R E V E R S I B L E EFFECTS.
P O S S I B L E ^UTASEN.
P G S 3 I 3 L E SENSITI IER.
T A R G E T ORGAN (S) :
3LOnr'
IN C A S E OF C O N T A C T «l I TH E Y E S t RINSE IMMEDIATELY WITH PLENTY OF
W A T E R A N D SEEK * E Q I C A L ADVICE.
^•:AR S U I T A B L E P R O T E C T I V E CLOTHING.

R E G U L A T O R Y INFORMATION
T H I S ^RODUCT IS SUBJECT TO SARA SECTION 313 REPORTING REQUIREMENTS.

A D D I T I O N A L I N F O R M A T I O N
M I X T U R E S OF P O T A S S I U M AND SCOIUM
S E N S I T I V E .

ADDITIONAL PRECAUTIONS AND COMMENTS

ITH COBALT(II) CHLORIDE ARE SHOCK-

THE A 3 0 V E I N F O R M A T I O N IS QELIEV60 TO 3E CORRECT BUT OGES NOT PURPORT TO BE
ALL INCLUSIVE A JO SHALL 3E USED ONLY AS A GUIDE. ALDRICH SHALL NOT 3E HELD
L I A 8 L - -OR ANY ' A - ' . A o E RESULTING FROM HANDLING OR FROM C O N T A C T WITH THE
43PVE f OO 'JCT . SEE t »c V E ^ 3 E 3 IQE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
T E R M S i.VJ CONOITIOi ' lS OF SALE.

C O P Y R I G H T 1^92 A L O R I C H CHEMICAL CO » INC.
L ICENSE GRANTED T'J « A K E UNLIMITED COPIES FOR INTERNAL USE ONLY.

•̂ .W* • - 4 7 4 7
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M ft 2 30? *.<*+*
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aldrich chemical co '-. ex ;•= 5-3 - ;:-c- v

3 C 3ox 355.

A T 7 ' : :
P E N N Y ^ . A ^

tl 3CUC.< E N G I N E E R S PC
3 7)

•? : 9 5 / 2 9 / <
IST t f : 915003
POS: 1760753

M A T E R I A L S A F E T Y O A T A S H E E T P A G E

IOENTIFICATIQN
NAME: COPPERCID CHLORIDE, 97*

C A S 2 :
MF: C L 2 C U

S Y N Q M Y * S
C J P 3 E R J I C H L G R I O E * C G P P E ^ C Z ^ - ) CHLORIDE « C C P P E R ( I I ) CHLORIDE *
CU° 3 IC CHLJRI3E * CUPRIC O ICHLORIOE *

T O X I C I T Y H A Z A R D S

RTECS

A 6 P P A E
EJMCA5

,L7000030
9 (11 ) CHLORIDE (1:2)

T O X T C I T Y - > * T A
I?R-x"JS L05Q: 74-00 US/KG
IVJ-MUS L050 : 17500 UG/KG

R E V I E W S , S T A N D A R D S , A N D REGULATIONS
ACGI 'H T L V - T W A 1 M G ( C U ) / M 3 35 INA3 5
NOES 1933: HZD X 9 8 5 7 ; NIS 20; TNF 115^; NOS 23; TNE 16759; TFE
EPA G = N E T O X P R O G R A M 1938, NEGATIVE : 3 SU3TILIS REC A S S A Y
E°A T 3 C A CHEMICAL INVENTORY, JUNE 199Q
E ° 5 T S C A T E S T SUBMISSION ( T S C A T S ) O A T A 3 A S E , MARCH 1992

INLY S E L E C T E D R E G I S T R Y OF TOXIC EFFECTS OF CHEMICAL SU3STANCES ( R T F C S )
: : A T A [S P R E S E N T E D HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMAT T QN

HEALTH HAZARD OATA

ACUTE -"FECT3
HAR- -UL IF INHALE") OR S W A L L O W E D .
C A U S E S SKIN IRRITATION.
C A U S E S E Y E I R R I T A T I O N .M A T E ^ U A L is IRRITATING TO MUCOUS MEMBRANES AND UPPER
P f ^ P I R A T Q R Y T R A C T .
!EP- ' r jPIS ON THE INTENSITY AND DURATION OF EXPOSURE, EFFECTS MAY

V A 3 Y e^OM MILD IRRITATION TO S E V E R E DESTRUCTION OF TISSUE.
E X P O S U R E CAN CAUSE:
G A S T R O I N T E S T I N A L D ISTURBANCES
OA-^A IE TG THE EYES
D A M A G E TO THE LIVER
DA " A G E TJ THE KIDNEYS
D A M A G E T-'J THE LUNGS

F I R S T A I D
IN C A S = OF C O N T A C T , IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
W A T E R FOR AT L E A S T 15 MINUTES.
[M C A S f OF C O N T A C T , IMMEDIATELY W A S H SKIN WITH SOAP AND COPIOUS

CONTINUED ON NEXT PAGE



aldrich chemical co
3cx 355. <V'SCors;/i 5 320 ; U

"-r e<. ;•:;-:- .:- :- M
--:< -v a. c"--5"

A T E * r A L S A F E T Y D A T A S H E E T

G U S T * : =>
3QS: 1 7 6 0 7 5 3

CAS - : 74-4.
"F: CL.2CU

2 2 2 0 L - L NAME: COPPER(II) CHLORInE. 97?:

HEALTH HAZARD DATA

A M O U N T S
1= ISHAL
R E 3 P I R A "
IF 3 W A L L
C A L L A ^
W A S H C H S

: T i c v i i L r
C H R O ' i l C
O A V A G T A
C O ° N = A A

IF / J A T E R .
rD, REMOVE TO F R E S H A IR . IF NOT
I UN. [F BREATHINt i IS DIFFICULT,
D ^ E O » W A S H O U T MOUTH W I T H W A T E R
H Y S I C I A N .
T A M I N A T E D CLOTHING 3EFORE REUSE.
' • IFORMAT I ON
C O P P E R POISONINCi IS TYPIF IED 3Y
NO OEMYEL INAT ION, KIDNEY D E F E C T S , AND CCPPER DEPOSITION IN THE
S E X E M P L I F I E D 3Y HUMANS W I T H W I L S O N ' S D I S E A S E . IT HAS ALSO
O R T E D T H A T C O P P E R POISONING HAS L E A D TO HE^OLYTIC ANEMIA AND
TF.S A R T E R I O S C L E R O S I S ,

3REATHING GIVE ARTIF ICIAL
GIVE O X Y G E N .
P R O V I D E D PERSON IS CONSCIOUS.

H E M A T I C CIRRHOSIS, BRAIN

PHYSICAL O A T A

MELT ING PT: 620 C
S P E C I F I C G R A V I T Y : 3 .336

A P P E A R A N C E AND ODOR
3R3WN POWDER

FIRE AND EX°LOSIQN H A Z A R D D A T A

EXTINGUI
NONC
USE

SPCCIAL
FOR
CONF
INCL
HAZ\
DEFI

UNUSUAL

SHING MEDIA
uU3USTI3LE.
EXTINGUISHING ME^IA A P P R O P R I A T E TO SURROUNDING FIRE CONDITIONS.
F IREFIGHTING PROCEDURESC I R E S INVOLVING THIS M A T E R I A L t DO NOT ENTER ANY ENCLOSED OR
INED FIR^ SPACE WITHOUT PROPER PROTECTIVE EQUIPMENT. THIS MAY
UDE SELF-CONTAINED BREATHING APPARATUS TO PROTECT AGAINST THE
R.')OUS EFFECTS OF THE NORMAL PRODUCTS OF COMBUSTION OR OXYGEN
CIENCY.
FIRE AND E X P L O S I O N S H A Z A R D S
S T O X I C FUMES UNDER FIRE CONDITIONS.

R E A C T I V I T Y D A T A

INCQMPATI2ILITIESMOIST'JRE
ALKALI METALS

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
T O X I C CF:

CONTINUED ON NEXT PAGE



aldrich chemical co
5320'

I A L S A F E T Y D A T A = > A G <

C 'JST* : 916003
POtf : L 7 6 0 7 5 3

P R O D U C T :/
CAS - : 74-^
M C : C L 2 C U

22201-1 NAME: COPPER(II) CHLORIDE,

R E A C T I V I T Y O A T A

OGE'i CHLORIOE GAS

SPILL OR LEAK PROCEDURES

STEPS TO
WE A R
RUH3
SWEE
A V O I
VENT

•^ASTE DI
THE
OXID
SULr
CIPI

yATERIAL
CHEMICAL

IS RELEASED OR SPILLED
SAFETY GOGGLES, RU33ER BOOTS ANO H6AVY

AND HOLD FOR WASTE DISPOSAL.

SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

2E T A K E N IF
R E S P I R A T O R ,

ER " L O V E S .
P 'JPt P L A C E IN A <3AG
D R A I S I N S OUST.
I L A T E AREA A N D W A S H
S P O S A L METHOD
M A T E R I A L SHOULD 3= D I S S O L V E D IN I) H A T E R ? 2) A C I D SOLUTION OR 3)
IZED TO A W A T E R - S C L U 3 L E S T A T E . P R E C I P I T A T E THE MATERIAL AS THE
I7):E, ADJUSTING THE PH CF THE SOLUTION TO 7 TO COMPLETE PRE-
T A T I O N . FILTER THE INSCLUBLES ANU DISPOSE OF THEM IN A H A Z A R O O U S -
E S ITE. DESTROY ANY E X C E S S SULFIDE WITH SODIUM HYPOCHLORITE.

N E U T R A L I Z E THE SOLUTION dEFORE FLUSHING DOWN THE DRAIN.

--- P R E C A U T I O N S TO 3E T A K E N IN HANDLING AND STORAGE ---

CHEMICAL S A F E T Y GOGGLES.
LONG RU33ER CR NEOP1ENE GAUNTLET GLOVES.
S A F E T Y S H O W E R A N C E Y E 3ATH.
USE ONLY IN A C H E M I C A L FUME HOOD.
NICS.H/HSHA-A P P R O V E D R E S P I R A T O R IN NONVENT ILLATED A R E A S AND/OR FOR
E X P O S U R E A3JVC- THE A C G I H TLV.
00 MOT GET IN E Y E S , ON SKIN* ON CLOTHING.
00 NOT 3 R E A T ' H E DUST.
W A S H THOROUGHLY A F T E R HANDLING.
TOXIC.

HY
L A 3 ? L

IR
RI
T A
LI

rf T
GROS
PREC
X I C

R I T A
SK '"-
R G E T
VE?

IGHTLY C L O S E D .
COPIC
AUTIONARY S T A T E M E N T S
(USA DEFINITION)
L (EUROPEAN OEFINITICN)
L lY INHALATION AND IF SWALLOWED.
TING TO EYES» R E S P I R A T O R Y SYSTEM AND SKIN.
F SERIOUS D A M A G E TO EYES.

H R G A M ( S ) :

CONTINUED ON NEXT PAGE



aldrich chemical co 1 - '.'•

O 3ox J55. Vi>wau«se Wisconsin 5320 ' USA

•1 i 7 E 3 I A L S A F E T Y n A T A S H E E T ^

C J S T i : 91S003
POS: L 7 6 0 7 5 3

PRODUCT * : 22201 -1 NAME: C O P P E R ( I I ) CHLORIDE* 97X
CAS x : 7^7-39-<t-
MF: C L Z C ' J

P R E C A U T I O N S TC 3c T A K E N IN HANDLING AND S T O R A G E

SIDNEYS
IN CASE OP CONTACT '/JITH EYES* *INSE IMMEDIATELY WITH PLENTY OF
WAT5R AND SEE< MEDICAL ADVICE.
WEAR SUITABLE PROTECTIVE CLOTHING.

ORY INFQAMATIQN
THIS PRODUCT IS SUBJECT TO SARA SECTION 3L3 REPORTING REQUIREMENTS.

ACCITIQNAL PRECAUTIONS AND COMMENTS

V:niTl'JNA,L INFORMATION
C O P P E R ( I I ) CHLORIOc R E A C T S VIOLENTLY WITH POTASSIUM, SODIUM. CONTACT
W I T H ACETYLENE MAY C A U S E F O R M A T I O N OF COPPER A C E T Y L I O E S THAT ARE
S H O C K - S E N S I T I V E .

A30VE INFORMATION IS 3ELIEVED TO 3E CORRECT 3UT OOES NOT PURPORT TO 3E
ALL INCLUSIVE AND SHALL 2£ USEO ONLY AS A GUIDE. ALORICH SHALL NOT BE HELO
LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE
490VE PRQOijcT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TERMS ANO CONDITIONS OF SALE.
COPYRIGHT 1992 ALDRICH CHEMICAL CO t INC.
LICENSE GRANTED TH MAKE UNLIMITED COPIES FOR INTERNAL USE ONLY.



A | aldrich chemical co
f J2C1? I'

A -,'_ i . - •: vouc:< E ' . J I N E E = 3 ?c
Z 3 r J * -) A T H R'.)
< e i "

D A T E : Q 5 / 2 9 /
T- : O I .SODI
0?: l ? < > 0 7 5 3

A T E R I A L S A F E T Y O A T A

I D E N T I F I C A T I O N

\A U =: I^-l^dl) CHLORIDE T E T R A H Y ^ R l T E t

(ID
JE IRON CHLORIDE T E T R A H Y D R A T E « IRON

DICHLORIDE T E T R A H Y O R A T E *

TCXICITY HAZARDS

JO =5 b DO 000

i i " ' ^ S ̂  * "5 "^ '•*n / X ̂
3 T A \ O A R C S , AND' R E G U L A T I O N S

1 T L V - T W A L MG/ ( c E) / " ' 3 8 5 I N A 3 5 , 3 2 3 * 3 6
;, T A N D A . R Q - A I R : TWA L MG (FE )/M 3 OTLVS* 3 ,138,71
L J 3 ' : HZ? X 6 2 7 1 : NIS i ; TNF T, NOS L; TNE ; TP= 230

C J E L E C T E D R E G I S T R Y OF TCXIC E C F E C T S JF C H E M I C A L S U B S T A N C E S ( R T E C S )
O A T A I S HERE. SEE ACTUAL ENTRY in RTECS FOR COMPLETE INFORMATIDN.

HEALTH HAZARD DATA -----------------

AC'J T E ^ ^ ^ E C T S
HAP. ••=UL IF S H A L L O W E D * INHAL60t Oft A B S O R B E D THROUGH S K [ M .
C A U S E S E Y E I R R I T A T I O N .
C A U S E S 3<I'I I R R I T A T I O N .
• - A T - J I A L IS IRRI F A T p i G TO MUCOUS ME.V3RA,"JE S AND UPPER
R E S P I 3 ;rj?.Y T R A C T .
TT r'-K= ^ F S T OF OUR K N O W L E D G E * THE C H E M I C A L * °HYSICAL« AND
T : x f C J L ' 1 G I C i L ^ R O ' E R T I E S H A V E N O T SEEN THOPOUGMLY I N V E S T I G A T E D .

C H R J N I C - C F E C T 3
LA ".^P A T O R Y E X P E R I M E N T S H A V E SHOWN M U T A G E ' I I C EF C ECTS.

= t ° s T A i -:
IN CASc IF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
W A T E R FOR AT LEAST 15 4INUTES.
IN CASE JF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AMO COPIOUS
A'-'OUNTS OF WATER.
IP [NH\L;'Of REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
R^PI°AT[JN. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
1= 5 '.-I ALL J ^ E O , rtASH OUT MOUTH W I T H W A T E R PROVIDED PERSON IS CONSCIOUS.
C A L L A
OVERDO JE OF I.RON COMPOUNDS MAY HAVE A CORROSIVE EFFECT ON THE

CONTINUED ON NEXT PAGE
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aldrich chemical co
.= 0 30x355 e. Msccnsm 5320', 'JSA

-ec r ; -e -' - I""
~.vx ;•: :•;:•::=:
"e ex ;5 3-3 - ar-.cr
- A X . 4 ' 41 2":-4973

T E I A L A F E T A S H E

C'JST;*: 916003
PO/»: 1760753

P R O D U C T v': £ 2 3 2 9 - 9
CAS 2: 13W3- 10-9
MF: CL2FE

NAME: IRON(II) CHLORIDE T = T . R A H Y O R A T E ,

HEALTH H A Z A R D

G A S T R O I N T E S T I N A L MUCOSA ANC 3E FOLLOWED 3Y NECROSIS* PERFORATION AND
S T R I C T U R E FORMATION. S E V E R A L HOURS MAY ELAPSE 3EFOR5 SYMPTOMS
T ' ^ A T CAN INCLUDE E P I G A S T R I C P A I M » DIARRHEA, VOMITING* NAUSEA AND
HE " ' A T E - I E SIS CCCUR. AFTER A P P A R E N T RECOVERY A PERSON MAY EXPERIENCE
M E T A B O L I C ACIDOSIS, CONVULSIONS ANO COMA HOURS OR D A Y S LATER. FURTHER
C-'Jvo L i C A T I O N S MAY DEVELOP LEADING TO ACUTE LIVER NECROSIS THAT CAN
R E S U L T IN D E A T H DUE TO H E P A T I C COMA.

S P E C I F I C G R A V I T Y : 1.930
V A P O R P R E S S U R E : 1.0 MM 5 693 C

PHYSICAL D A T A

FIRE AND EXPLOSION H A Z A R D D A T A

EXTINGUISHING MEDIA
NnNCOM3USTI3LE.
USE EXTINGUISHING MEDIA A P P R O P R I A T E TO SURROUNDING FIRE CONDITIONS.

S P E C I A L ^IREFIGHTING P R O C E D U R E S
W E A R SELF-CONTAINED BREATHING A P P A R A T U S ANO P R O T E C T I V E CLOTHING TO
P R E V E N T C O N T A C T W I T H SKIN ANO EYES.

UNUSUAL CI*E ANO EXPLOSIONS H A Z A R D S
E M I T S TOXIC FUMES UNDER FIRE CONDITIONS.

REACTIV ITY D A T A

I N C O « ° A T I 3 I L I T I E S
S T R O N G O X I D I Z I N G A G E N T S
MAV D E C O M P O S E ON EXPOSURE TO AIR.
F O R ^ S E X P L O S I V E MIXTURES WITH:
P O T A S S I U M
SODIUM

H A Z A R D O U S COM3USTIJN OR DECOMPOSIT ION PRODUCTS
HY:-!Rv)C.cN CHLORIDE GAS

SPILL OR LEAK PROCEDURES

S T E P S TO TE TAKEN IF MATERIAL IS RELEASED OR SPILLED
W E A R SELP-CONTAINEO BREATHING A P P A R A T U S * RU83ER SOOTS AND HEAVY
RU8BER GLOVES.
S^EiP U°. PLACE IN A 3AG ANO HOLD FOR W A S T E DISPOSAL.

CONTINUED ON NEXT PAGE
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J ^mncn cnemicai co.
~cx 5:: '.':*3L*ee <v.sc::-s<n f 320 ' L'SA

AL .> A = - 7 r 3 i T A 3 H -. ~_ r PAGE

C'JST-i: 91 5 0 0 "*

-: 22029-=) NA*£: IRON(II) CHLORIDE TETR
CAS -i: 11^73- ID--?
•-'F: CL2-E

SPILL 'DR L E A K P R O C E D U R E S

AV01 '' AA [SING DUST.
V C N T I L U E A R E A AMD WASH S?ILL SITE AFTER MATERIAL PICKUP IS COMPLETE,

f - A T E - ? . IAL SHOULD 3E D I S S O L V E D IN 1) W A T E R ; 2) A C I D SDLUTION OR M
r;II'- TO A ^ A T c R - S C L U 3 L E S T A T E . P R E C I P I T A T E THE M A T E R I A L AS THE

O-- A D J U S T I N G THE PH GF THE SOLUTION TO 7 TO COMPLETE PRE-
A-: :••!. ^ T L T E ' THE T J S C L U S L E S AND D I S P G S ; DF T H E M IN A H A Z A R D O U S -

3;iE. DEST?/ :Y A N Y E X C E S S S U L F I D E W I T H SDOIUH HYPOCHLGRITE .
A L I Z E TH-E SGLUTIGr i B E F O R E FLUSHING DG/M THE

PRECAUTIONS TC :3E TAKEN IN HANDLING AND STORAGE

,L S A F E T Y G O S G L ^ S .
GLOVES.

S A F E T v S H O ' W E R A N T E Y E 3 A T H .
M E C H A N I C A L E X H A U S T RECUHEO.
S A F E T Y S H O W E R A N D E Y E 3 A T H .
D O V O T B R E A T H E DUST.
10 NOT SrT IN E Y E S * ON S K I M f CN CLOTHING.
W A S H THOROUGHLr A F T E R HANDLING.

T D X I C .

C L J S E D .
A I? S E N S I T I V E
- i Y G - J : C D ? I C
S T " R f c IN A C O J L DRV PLACE.

: L 33 E C A ' J T I DNA' i .Y S T A T E M E N T S
T - ! X I C C J S A D E F I N I T I O N )
H A R ' * F ' J L ( E J R O P E A N DEFINITTCM)
M A R M P ' J L " iY I N H A L A T I O N , IN CC.NTACT W I T H SKIN ANT IF S W A L L O W E D .
I R R I T A T I N G TO E V t S, R E S P I R A T O R Y S Y S T E ^ 4 ANO SKIN.
•n", I iLE R I S K JF IRREVERSIBLE E F F E C T S .
D O S S I 1 L E MUTAiEN.
A l - > . S E N S I T I V E

I N J C A J £ " ' 3 F C O N T A C T W I T H E Y E S * R INSE I M M E D I A T E L Y W I T H PLENTY O F
W A T E ? . A N D SEEK HEOICAL AOVICE.
- , " A Q J J I T A 3 L E P R O T E C T I V E CLOTHING.
00 MOT - , R c A T H E DUST.

CONTINUED On NEXT PAGE



aldrich chemical co ~* ex. 16 3-3 - -' :~ '.'
-AX •:• -) ; '3-49~3

0 Box 355. Viiwauxee. <V'Scons:r 5320' USA

M A T E R I A L S A F E T Y n ^ T ^ S H E E T

C'JST*: 916003
P03: 17S0753

PRODUCT ?: 22029-9 NAME: I RON(11) CHLORIDE TETRAHYORATE» 995
CAS •?: 134-73- 10-9
M p : C L 2 F E

THE A30VE INFORMATION IS BELIEVED TO 9E CORRECT BUT DOES NOT PURPORT TT BE
ALL INCLUSIVE AND SHALL 3E USED ONLY AS A GUIDE. ALDRICH SHALL NOT 3E HELD
LIABLE FOR a NY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TERMS ANO CONDITIONS OF SALE.

COPYRIGHT 1392 ALDRICH CHEMICAL CO * INC.
LICENSE sRA'UED TO MAKE UNLIMITED COPIES FOR INTERNAL USE ONLY.
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aldrich chemical co.
SO Sox J55 U.twauiee. Wisconsin 5320 1 USA

A T P I : 5 A - E T - Y D I R E C T O R
»—V<Y R A 3 A 3 C : !
3 L A S L . V . O i 3C'JC< E N G I N E E R S PC
^ 7 2 3 r j r f P A T H R O
• j D X T i
S Y R A C U S E ' i Y 1 3 2 1 ^ O A T E : 05 /29 / c

^: =>16003
P0#: 1760753

M A T E R I A L S A F T Y D A T A S H E E T

P ^ ^ O U C T *: £0395 -7
CAS - : 7 7 9 L - L 3 - 6
M F : C L 2 * G

I DENT I FT CATION

.NAME: MAGNESIUM CHLORIDE HEXAHYDRATEt

SYNONYMS
E OE MAGNESIUM HYDRATE (FRENCH) * CMH * MAGNESIUM OICHLORIOE

TQXICITY HAZARDS

AIHAAP 30
THERAP 3L»^7l,76
THERAP 31

NO: DM2975000
MAGNESIUM CHLORIDEt HEXAHYCRATE

TQXICITY TATA
QRL-a-AT L050:3100 MS/KG
ORL-*U3 L050:7600 MG/KG
IPR-^US LD50:775 MG/KG

REVIEWS* STANOAROSt AND REGULATIONS
NOES L983: HZD X5653; NIS 1^; TNF 1678; NOS 32: TNE 29612: TFE 162^5

TARGET OR>AN DATA
BEHAVIORAL (SOMNOLENCE)
BEHAVIORAL (CONVULSIONS OR EFFECT ON SEIZURE THRESHOLD)
BEHAVIORAL (EXCITEMENT)
BEHAVIORAL (COMA)
L'J'IGS, THORAX OR RESPIRATION (OTHER CHANGES)

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES (RTECS)
DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMATION

HEALTH HAZARD DATA

ACUTE ^FFfCTS
^AY 9F_ HARMFUL 3Y INHALATICNt INGESTIQN, OR SKIN A3SORPTION.
CAUSES EYE ANO SKIN IRRITATION.
'•UT^RIAL IS IRRITATING TO MUCOUS MEMRRANES AND UPPER
"ESPIRATORY TRACT.
CAM CAUSE CNS DEPRESSION.
EXPOSURE CAN CAUSE:
S T G ^ A C H PAINS* VOMlT INGt DIARRHEA.
TARGET 3RGAN(S):
CrNTRAL NERVOUS SYSTEM
KIONEYS

FIRST AID
IM CASE OF CONTACTt IMMEDIATELY FLUSH EY6S WITH COPIOUS AMOUNTS OF
•-JATIER FOR AT LEAST 15 MINUTES.
IN CASE DF CONTACTt IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS

CONTINUED ON NEXT PAG£



aldrich chemical co -e e t _- r - 2 - C ' C ~
iX 4'-: .1 "--137 9

0 3o*J:5 ! 5J20

" ^ T E R I A L S A F E T Y D A T A S H E E T ? A G E 2

C ' J S T ? : ^16001
P0£: 1760753

2 0 2 9 5 - 7 NAME: MAGNESIUM CHLCRI3E H E X A H Y D R A T E t ? 9 Z
CA3 - f : 7?-'l- l 3-6

H E A L T H H A Z A R J D A T A

If r.'HALEIS REMOVE TO FRESH A IR . IF NOT 3 R E A T H I N G GIVE ARTIF ICIAL
R E S P I R A T I O N . I c 3REATHI .NG IS CIFFICULTt G I V E O X Y G E N . ^
I- 3-.ALLIED, W A S H OUT MOUTH W I T H 'HATER P R O V I D E D PERSON IS CONSCIOUS.
C A L L A P H Y S I C I A N .
r fASH C T - I T A M I . N A T E O C L O T H I N G BEFOR E REUSE.

PHYSICAL D A T A

_ S ? ; r C I F I C ^ G R A V l i T Y : L .569

" w - i I T £ ' C R Y S T A L L I N E C L A X E S
f r r^ r A N O EXPLOSION H A Z A R D D A T A

EXTIMGUI3HING METIA
NQMCO^SUSTIBLE.
USE E X T I N G U I S H I N G MEDIA A P P R O P R I A T E TO SURROUNDING f= IRE CONDITIONS.

S P C C I A L F IREFIGHTING P R O C E D U R E S
W - A - ? S E L F - C O N T A I N E D 2REATHING A P P A R A T U S AND P R O T E C T I V E CLOTHING TO
P R E V E N T C O N T A C T W I T H SKIN ANO E Y E S .

UNUSUAL FIRE ANO E X P L O S I O N S H A Z A R D S
E ^ I T i TOXIC FUMES UNDER FIRE CONDITIONS.

REACTIV ITY O A T A ^,

:OM'; D X I O I Z I N G A G E N T S
' r C T FROM - ig iSTURE.

T ^ X I C FU'^Eb OF":
H Y O ' O S f r N CHLORIOE G A S

SPILL OR LEA;< PROCEDURES
S T E P S TO 3J T A K E N IF M A T E R I A L IS R E L E A S E D OR SPILLED

W E A K : :ELC-CONTAINED BREATHING A P P A R A T U S f RUBBER SOOTS AND HEAVY
RUViER GLOVES.
S ^ E r ° UPf PLACE IN A 3AG AND HOLD FOR W A S T E DISPOSAL.
A V O I - R A I S I N G OUST.
V f N i " [ L A T - A R E A AND W A S H SPILL S ITE A F T E R 'MTERIAL PICKUP IS COMPLETE.

CONTINUED ON NEXT PAGE



aldrich chemical co
<V.scc."S n 532

•\ A I A L S A F E T Y A T S H E T A G E

CUST: * : 916003
1760753

C A S
UC: ?: 2 3 - 1 9 5 - 7
i: 77^1-L 3-6
CLZ' - 'G

NAME: MAGNESIUM CHLORIDE H E X A H Y O R A T E *

SPILL OR LEAK PROCEDURES

W A S T E D I S 3 O S A L METHOD
FOR S M A L L Q U A N T I T I E S : CAUTIOUSLY ADD TO A L A R G E ST IRRED EXCESS OF
W A T E * . A D J U S T THE PH TO N E U T R A L . S E P A R A T E ANY INSOLUBLE SOLIDS OR
L I Q U I D S AND P A C K A G E THEM FOR H A Z A R D O U S - W A S T E D ISPOSAL . FLUSH THE
A Q U E O U S SOLUTION DOWN THE CRAIN WITH PLENTY DF W A T E R . THE HYDROLYSIS
A N - ! N E U T R A L I Z A T I O N R E A C T I O N S MAY G E N E R A T E HEAT AND FUMES WHICH CAN BE
C O N T R O L L E D -JY THE R A T E DF ADDITION.

PRECAUTIONS TO 3E TAKEN IN

CHEMICAL SAFETY GOGGLES.
RMB3ER GLOVES.
NIHSH/MSHA-APPROVEO RE3PIR ATOR.
SAFETY SHOWER AND EYE 3ATH.
MECHANICAL EXHAUST REQUIRED.
TO NTT 3REATHE OUST.
00 MOT GET IN EYES, ON SKIN* ON CLOTHING.
WASH THOROUGHLY AFTER HANDLING.
IRRITAN T .
KEE=> TIGHTLY CLOSED.
HYGROSCOPIC
STORE IN A COOL DRY PLACE.

-L PR-CAUTIONARY STATEMENTS
1 o.R I T A N T
I R R I T A T I N G TO F.YES, R E S P I R A T O R Y SYSTEM AMD SKIN.
T A R G E T O R G A N ( 3 ) :
C E N T R A L N E R V O U S S Y S T E M

AND STORAGE

IN CASE CF CONTACT WITH EYESt RINSE
W A T E R AND SEEK "EOICAL ADVICE.
W E A R SUITABLE PROTECTIVE CLOTHING.

IMMEDIATELY WITH PLENTY OF

THE A3CV£ INFORMATION IS 3ELIEVED TO 3E CORRECT 3UT DOES NOT =>URPORT TO BE
ALL INCLUSIVE ANO SHALL 3E USED ONLY AS A GUIDE. ALORICH SHALL NOT BE HELD
LIA3LE COW ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL

AND CONDITIONS OF SAL£.

COPYRIGHT 1992 ALDRICH CHEMICAL CO t INC.
LICENSE -RANTEt T3 MAKE UNLIMITED COPIES FOR INTERNAL USE ONLY
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aldrich chemical co -AX 41 Ji 272-^379

" O. Sex 355. Milwaukee. Wisconsin 5320 T

L A . I L - ." •: 3-: ' j i< r.Voi UEI-? s PC
7 z i T :,,. y A T H -??

. - r -, -j
/ •?-• : ; : : ,/ L 32 i v D A T E : 06/01/

C ' JSTs : 915001
POS: 1760753

M A T E R I A L S A C E T Y D A T A S H E E T

I D E N T I F I C A T I O N

P R ' I D ' J C T - - : 2 2 1 2 7 — :

CAS -.-: L 3-^ ~ f> - 3^-9
I E S E C I I ) CHLORIDE T E T R AHYDRA TE t
A . C . S . R E A G E N T

S Y N T N V ' S
1 C - ' L O ? . I D S T =

N A < ? :

O R A T E * M* VGA NOUS CHLORIDE TETRiHYDRATE *

TDXICITY HAZARDS

TOXICITY OATi
ORL-RAT L
I ? c - ° A T L I- 5 3
PAP.-KAT LD50

133 M
5 VHP A Z 1 0 r ? 5 t 7 5
E V H P A Z L 0 t 9 5 t ? 5
J INCAO ^-1 t ! 5 0 7 t 7 9

T E T R A H Y O R A T E

R E V I E W S . 3 T A ' O A ? . D S » A N D X E C - U L A T I O N S
ACT-" T L V - T A - A 5 -isc^ro/'-n .SSINAS 5
M S - ^ A 3 T A N D A ' . D - A M : C L 5 .'I'J ( «N)/M3 D T L V S *
r J3HA P1L:CL 5 '- i :3(MN)/>13 ( = E R E A C 5 ^ t 2 9 2 3 t S 9
T2-1A P':L F T J A L . ' C L 5 M o ( M N ) / M 3 P E R E A C 5 4 , 2 9 2 3 . ^ 9
N C ? 3 l - )63 : HZ^ X ^ T 3 5 ; MI3 3; TNF 1107 M03 5; TME 3 2 9 7 ^ TFE 1033
E P A ' J f N E T O X P R O G R A M 1933» P O S I T I V E : CELL T R A N S F O R M . - R L V F3^^ R A T

- '1Q R v 3
T A R G E T J R J A N D A T A

E F F E C T S ( T E S T E S t EPIOIOYMIS. S P E R M OUCT)
N - E ^ ' I L I T Y ( P O S T - I M P L A M T A T I G N M O R T A L I T Y )

S : L E C T - O R E G I S T R Y OF T O X I C EF-ECTS OF CH=MICAL S J L ^ S T A N C E S ( R T E C S )
:? »9.= :dMTc^ UPSE. SEE A C T U A L ENTRY IM R T E C S FCR COMPLETE

HEALTH HAZARD

A C U T E C - ^ E C T S
HA.^CMI_ IP -,WALLG',J53f INHALEOt OP. A 3 S O R 3 E O THROUGH SKIN.
C 4 " S E S EYE A NO SKIN I R R I T A T I O N .
M A T E R I A L 13 I R R I T A T I N G TO MUCOUS * = V H R A N £ S AND U301:?.
5 E S ? I 3 A T 3 = Y T R A C T .

CHRC.MC EF.- rCTS
E X P £ R I " E N T S H A V E SHOWN MUTA5ENIC EFFECTS.

NJ F 3 V E 3
L 0 NC- 3

FIRST A I O
I^J CASE r?= CG\T\CT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS HF

CONTINUED ON NEXT PAGE
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aldrich chemical co -•ex: :£ e-ij i — -

. 3ot 355. WilwauKee. Wisconsin 5320 l USA

- r E R : A L S A F E T Y D A T A AGE 2

2: 916003
?: I 7 o075

DUCT t: 22127-9
rr: L3^--tS-3<f-9

NAME: * ANGANE S = ( I I ) CHLORIDE IE TR AHYDR4 T E t
A.C.S. REAGENT

HEALTH H A Z A R D D A T A

AT L E A S T 15 MINUTES.
C O N T A C T , I M M E D I A T E L Y W A S H SKIN W I T H S O A P A N D C O P I O U S

A V 1 U N T 3 • ' - < A T E R .
I - [ N H A L E D f REMOVE TO FR~SH A I R . IF MOT B R E A T H I N G GIVE A R T I F I C I A L
- E Q U A T I O N . 1= B R E A T H I N G IS DIFFICULT, ~,I VE O X Y G = N.
I - ^ALL^ED . * A S H OUT - 'OUTH W I T H W A T E R P R O V I D E D P E R S O N IS C O N S C I O J S .

t ^ " C L O T H I N G 3EFORE *EUSE.

',"• = •1 : < p l S E D " T O ' ^ A N G A N E S S DUSTS S H O W E D A D E C R E A S E IN C F^T IL ITY .
CHRONIC M A N G A N E S E POISONING P R I M A R I L Y INVOLVES THE CENTRAL NERVOUS
SYSTr^. E A R L Y ^:YMDTOMS INCLUDE LANGUOR, SLE^INESS AND WFAKNESS IN
r ^- L E G S . A :r jLID M A S K - L I K E A P P E A R A N C E OF THE F A C E , EMOTIONAL
0- :S ,T*J^oANCE3 SUCH ^S UviCCi^TP^L\-A3LE LVOGUTER ANO i, S P A S T I C GMT WITH
TENDENCY TO FALL IN TALKING APE FINDINGS IN '^ORE ADVANCED CASES. HIGH
INCIDENCE OF PNEUMONIA HAS SEEN FOUND IN WORKERS EXPOSED TO THE OU-ST
r, ? r: 11 -^ - .1 F " - - - _

PHYSICAL CATA

BELTING ?T: 53 C
^ E : I F r c G R A V I T Y : 2 .010

A P P E - l - i \ C = A N D D O O R
?i% i ' , C R Y S T A L :

FIRE A N D E X P L O S I O N H A i A R D D A T A

•; ̂ ,: ̂  --j'JSTI3LE.
'J 3 - - XTINGJI S-IIMG MrD

S P E C I A L =! J.ECIGHTIN.; PROCEDURES
-/J i' 2 :L--CO':TAI\PD a^F^rniMG
^"{V-^T CONTACT ^ITH SKIN AMD

UNUSUAL c l - t AND EXPLOSIONS HAZARDS
E'lir: ":KIC F^JVC-S UNO-:?. =IRE

APPROPRIATE ^0 SURROUNDING FIRE CONDITIONS.
APPARATUS AMO PROTECTIVE CLOTHING TO

REACTIVITY DATA

\T I 2ILI T12S
"^ ING AC I~~

CONTINUED ON NEXT PAGE

2HOO >
T4MIM

fVL tl



aldrich chemical co
3 O. Box 355 Uiiwauxee. Wisconsin 5 J2C 1 USA

~e ex -6 3-3 - Or c~
-AX -i '41 273-4979

A = = T Y D A T A C H E E T 3 A G E 3

C J S T S : 315003
POtt : L 7 6 0 7 5 3

T ~: 2 2 1 2 7 - 3 N A M E : M A N G A N E S E ( I I ) CHLORIDE T E T R A H Y D R A T E »
CAS ~ : L3A.i t.0-3-- : ' 9 3 + % » A . C . S . R E A G E N T
M=: CLZ ' IN

REACTIVITY DATA

ZI'-C
o??Tcri CJ.GM -iQISTIJ^E.

HAZARDT'JS C3MB'JSTI3M QP. DECOMPOSITION PRODUCTS
HvoP.-)'.;-;g C Hi. 3° IDE 3 AS

33ILL GR LEAK 3QCCEDURES

STEPS TT ^= T A K E N IF M A T E R I A L IS RELEASED OR SPILLED
•*=!•*. SL-LF-CJ^:TAINEO BREATHING APPARATUS, RU33ER SOOTS AND HEAVY
Ru^tR ;LCVE:.
S W ~ C !J3f P L A C E IN A 3A3 A\D HOLD FOR W A S T E D I S P O S A L .
Avnn =Msrir, D J S T .
' / • = V f I L A T E Ji 'EA ANO W A S H S'ILL SITE A F T E R M A T E R I A L PICKUP IS COMPLETE,

W A S T E D I S P O S A L 'lETrim
THE • • » . \ T E R I ; L CMJULD 3E DISSOLVED IN i) W A T E R : 2) A C I D SOLUTION OR B)
O X I D I Z E D TO A W A T E R - S O L U B L E S T A T E . P R E C I P I T A T E THE M A T E R I A L AS THE
S U L C I D E » A D J U S T I N G THE °H CF THE SOLUTION TO 7 TO COMPLETE PRE-
C I P I T A r i O 1 1 ! . F ILTER THE INSCLU3LES AND DISPOSE OF THEM IN A HAZARDOUS-
. V A ; : T E S ITE . D E S T R O Y A N Y E X C E S S SULFIDE W I T H SODIUM HYPOCHLORITE.
NE'JT 'J .ALI 'E r : < E S O L U T I O N 3 F F O R E FLUSHING DOWN THE DRAIN.

3 R E C A J T I O \ S TO ^E T A K E N IN HANDLING AND S T O R A G E
^ E A i ? AP^^.OP"; ! A 7 E N n S H / M S H A - A P P R Q V = n R E S P I R A T O P t C H E M I C A L - R E S I S T A N T
GLOVES. SAF-TV -,fjr,r,LES. OTHER PROTECTIVE CLOTHING.
SA-=TY SHOW1.R AND EYE 3ATH.
U3C ONLY IN A CHEMICAL CUME HOOD.
D«" NOT' BREATHE 1UST.
iV^II CONTACT -/ITH EVESt SKIN AND CLOTHING.

i POQLGMGZD CR REPEATED EXPOSURE.
" ̂ JR'JU3nLr AFTER HANDLING.

SOLID.
IRRITANT.
POSSIBLE MUTAGEN.
KECP TliHTLY CLOSED.
V r R V HYGROSCOPIC
? = =s ir,== AT".

LA3EL f-lECAJTITNARY STATEMENTS

CONTINUED ON NEXT PAGE
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aldricti chemical co
SO 3ox 355. Uilwau*ee. Wisconsin 53201 USA

~e ex: ^^ 6-13 - c r c " V
- A X . ;4i.l, 273--1979

- - ' - - I A L S A P E T Y ^ A T A 2 M E E T P A G E <+

C U S T 4 : ^16003
POS: 1 7 6 0 7 5 3

P R O D U C T -: 22121-v N A M E : M A N G A N E S = (I I ) C H L O R I D E T E T R A H Y O R A T E t
C \ S •"*: l ? < r t 6 - 3 V - 9 98*^, A .C .S . R E A G E N T
y F : C L 2 M N

P R E C A U T I O N S TC BE T A K E N IN H\NDLING AND S T O R A G E

H A R M F U L
HA-ri- ' jL ""Y I N H A L A T I O N , IN C O N T A C T W I T H S K I N AND IF S W A L L O W E D .
I^RI rATr, : - , T G E Y E S A N D SKIN.
3 O S 3 I d L E - ; I S K _ 2 F I R R E V E R S I B L E E C F E C T S .

IN C A S E OF ' c 5 . N T i C T " ^ I T H E Y E S , R INSE I M M E D I A T E L Y W I T H PLENTY OF
W A T E R A N D 3 E E < ' " E O I C A L A D V I C E .
V / I 1 R S U I T A B L E P R O T E C T I V E CLOTHITJG.

TjRv I N F O R M A T I O N
IS OROOUCT IS SUBJECT TO SARA SECTION 313 RE°OP.TIWG REQUIREMENTS.

THE A':-VE I N F O R M A T I O N IS RELIEVED TO 3E CORRECT 3UT DOES NOT PURPORT TO BE
4LL INCLUSIVE AND S'-»ALL 3E JSEO ONLY AS A GUIDE. ALDRICH SHALL NOT BE HELD
LIABLE -OR ANY D A M A G E RESULTING FROM HANDLING OR FROM CONTACT WITH THE
ABCVd ^C.)'iCT. JEE R E V E R S E SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TER^S VID CONDITIONS 3= GALE.

COPYRIGHT 1992 A L J R I C H CHEMICAL CO , INC.
LICENSE -.-.ANTED TO '-'AKE UNLIMITED COPIES FOR INTERNAL USE ONLY.
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aldrich chemical co
0 Sox 355. e. Wisconsin s32Q' 'JSA

r J5 =43 A 2- -i Vi

4 ' 4 l 2 -3 -4979

A T T N : j , \ = E T Y D I R E C T O R
/? A ^ A CC 0
•i"> "Y 'sCUCK ENGINEERS PC

6 7 2 3 I D ^ P A T H R O
3CX 5b
S Y ^ A C J J E '< Y L 3 2 L 4 OATE: 05/29/<;

CUSTs: 916001
PQ#: 1760753

H A T R I A L S A F E T Y D A T A S H E E T °AGE I

PR33UCT tf: 32338-7
CAS 1:7731-20-0
MP: CL2NI

IDENTIFICATION

A.^E: NICKEL(II) CHLORIDE HEXAHYDRATE

FDRLI* 7684A»83
AEP DAE 2->4»
EOSSOX I,lt75

TOXICITY H A Z A R D S

? T r C S NO: .J364'3JGOO
N I C < E L ( I I ) CHLORIDE, H E X A H Y D R A T E (1:2:6)

T O X I C I T Y 3 A T A
O R L - R A T LD50: l75 MG/KG
[P=?_y i j 3 LD50:^-3 MG/KG
IVN-DQG L050:^0 MG/KG

R E V I E W S , S T A N D A R D S , AND REGULATIONS
A C G I H T L V - T W A 0.05 M G ( N I ) / M 3 35INA8 5 , ^22 (39 ) ,36
A C G I H TLV-CQNFIR.MED CARCINOGEN 85INA8 5 , 4 - 2 2 ( 3 9 ) , 3 6
I ARC CANCER R E V I S W : A N I M A L LIMITED EVIDENCE IMEMDT ^9,257,90
^SHA S T A N D A R D - A I R : T W A I MG(NI)/M3 DTLVS* 3,178,71
OSHA o£L:3H TWA I "G<NI ) /M3 FEREAC 54,2923,89
OSHA OEL F I N A L : 3 H TWA 1 MG(NI ) /M3 FEREAC 54 ,2923 ,39
MnSH REL TO NICKEL, INQRG ANIC-AIR: IOH TWA 0.015 MG(NI) /H3 MMWR**

37( 3- 7),21, 38
NOES 1133: HZD X V 3 3 0 ' , MIS 5; TNF 366; NOS 9; TNE 10406; TF6 3990

ONLY CELECT50 R E G I S T R Y OF TOXIC EFFECTS OF CHEMICAL SJ3STANCES (RTECS)
O A T A IS P R E S E N T E D HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE IMFORMAT N,

HEALTH HAZARD DATA

ACUTE EFFECTS
HAR'-lF'JL IF SWALLOWED* IMHALEDt OR ABSORBED THROUGH SKIN.
CAUSES EYE AND 3KIN IRRITATION.
M A T E R I A L IS IRRITATING TO MUCOUS MEMBRANES AND UPPER
RESPIRATORY TRACT.
CAUSES DERMATITIS.
MAY CAUSE ALLERGIC RESPIRATORY REACTION.
EXPOSURE CAN CAUSE:
GASTROINTESTINAL DISTURBANCES

CARC IMOGEN,
TARGET C?RGAN(S):
LUNGSFIRST AID
IN CASE 3F CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
WATER FOR AT LEAST 15 MINUTES.
IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS

CONTINUED ON NEXT PAGE



aldrich chemical co
= 0 fox 3i£ Vf . ;*ao«ee. <V'SC3ism 5320' 'J

E R i A L A F E T Y D A T A A G E

C'JST,:: Q160Q3
?OS: 1760753

P R O D U C T - : 2 2 3 3 3 - 7
CAS :< : 7 7 T L - 2 Q - 0
MF: C L 2 N I

NAME: N ICKEL( I I ) CHLORIDE H E X A H Y D R A T E

HEALTH H A Z A R D O A T A

A M C I J N T S :F W A T E R .
IF INHALED, REMOVE TO FRESH AT?.. IF MOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT. 3IVE OXYGEN.
IF SWALLOWED* *ASH OUT MOUTH WITH WATER ^RDVIDED PERSON IS CONSCIOUS,
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING BEFORE REUSE.

PHYSICAL DATA

APPEARANCE ANO ODOR
GREEN CRYSTALS

FIRE AND EXPLOSION HAZARD ?ATA

EXTINGUISHING *EOIA
NONCOM3USTIBLE.
USE EXTINGUISHING '4EOIA APPROPRIATE TO SURROUNDING FIRE CONDITIONS.

SPECIAL FIREFIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYES.

UNUSUAL CTRE ANO EXPLOSIONS HAZARDS
?.*ITS TOXIC FUMES UNDER FIRE CONDITIONS.

REACTIVITY DATA

PEROXIDES
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS

HYCROG5N CHLORIDE GAS
NICKEL/NICKEL OXIDES

— SPILL OR LEAK PROCEDURES

STEPS TQ 3E TAKEN IF MATERIAL IS RELEASED OR SPILLED
EVACUATE AREA.
WEAR SELF-CONTAINED 3REATHING APPARATUS. RUBBER 300TS AND HEAVY
RUBBER CLOVES.
WEAR DISPOSABLE COVERALLS ANO DISCARD THEM AFTER USE.
SWEEP UPf PLACE IN A BAG ANO HOLD FOR WASTE DISPOSAL.
AVOID RAISING DUST.
VENTILATE AREA ANO WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE,

CONTINUED ON NEXT PAGE
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aldrich chemical co.
SO 30*355. <V<scsnsm 5J297

• • ' A T E R I A L S A F E T Y D A T A S H E E T " A G E

C U S T S : 916D03
PO*: 1760753

PRODUCT 2: 22338-7
C A S s :7791-20-0
^P: CL2NI

NAME: NICKELUI) CHLORIDE H E X A H Y O R A T E

SPILL OR L E A K PROCEDURES

W A S T E T I S ^ ' J S A L METHOD
THE M A T E R I A L SHOULD 3E D I S S O L V E D IN 1) W A T E R ; 2) ACID SOLUTION OR 3)
O X I D I Z E D TO A W A T E R - S O L U B L E S T A T E . PRECIP ITATE THE MATERIAL AS THE
SULFIO=, ADJUSTING THE PH CF THE SOLUTION TO 7 TO COMPLETE PRE-
C I ° I T A T I Q N . FILTER THE INSCLUBLES AND DISPOSE OF THEM IN A HAZARDOUS-
< . A 3 T ~ SITE. DESTROY ANY E X C E S S SULFIDE W I T H SODIUM HYPOCHLORITE.
' iEUT3 \L IZE THE SOLUTION 3EFGRE FLUSHING DOWN THE DRAIN.

PRECAUTIONS TC BE TAKEN IN HANDLING AND STORAGE

W E 4 R A P P R O P R I A T E NIOSH/MSHA-4PPROVED R E S P I R A T O R . CHEMICAL-RESISTANT
G L O V E S * S A F E T Y GOGGLES* O T H E R PROTECTIVE CLOTHING.
S A = E T Y SHOWER AMD EYE 3ATH.
USE ONLY IN A CHEMICAL FUME HOOD.
00 MOT 3REATHE DUST.
DO -NOT GET IN E Y E S * ON SKIN* ON CLOTHING.
A V O I D PROLONGED OR R E P E A T E D EXPOSURE.
W A S H THOROUGHLY A ^ T E R HANDLING.
T O X I C .
CARCINOGEN.
IRRITANT.
S E N S I T I Z E R .
K E E P TIGHTLY CLOSED.
H Y G R O S C O P I C
S T O R E IN A COOL DRY PLACE.

L A 3 5 L P R E C A U T I O N A R Y S T A T E M E N T S
T ? < I C
•-«4Y CAUSE C A M C E R .
mxiC HY INHALATION? IN C O N T A C T WITH SKIN AND IF SWALLOWED.
I R R I T A T I N G TO EYES, R E S P I R A T O R Y SYSTEM AND SKIN.
*AY CA'JSf S E N S I T I Z A T I C N 3Y INHALATION AND SKIN CONTACT.
T 4 R f , = T ORGAN (S):
1 HNG3
00 M?T BREATH? DUST.
IF YO'J FEEL UNWELL* SEEK MEDICAL A D V I C E (SHOW THE LABEL WHERE
POSSIBLE) .
W E A R SUITABLE PROTECTIVE CLOTHING? GLOVES AND EYE/FACE
PROTECTION.
K E E P CONTAINER TIGHTLY CLOSED IN A COOL WELL VENTILATED PLACE.

R E G U L A T O R Y INFORMATION'
THIS P R O D U C T IS SUBJECT TO SARA SECTION 313 REPORTING REQUIREMENTS.

CONTINUED ON NEXT PAGE
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aldrich chemical co
0 Box 355. Vf / /w3L*ee. 53201 USA

- - ^ ---:} 1

E T Y D A T A

C-J 916003
1760753

P R O D U C T ± : Z 2 3 3 3 - 7
CAS -^ : 7791-Z J-0
M F : C L 2 N I

NAME: N ICKEL( I I ) CHLORIDE H E X A H Y D R A T E

"ME A ^ G V 2 I N F O R M A T I O N IS 3EL IEVEO TO 3E C O R R E C T 3UT DOES NOT P U R P O R T TO BE
ALL I N C L U S I V E A ' lD SHALL 3E USED ONLY ^S A GUIDE. ALDR ICH SHALL NOT 3E MELD
L I A B L E FOR ANY ".A'1AGE R E S U L T I N G FROM HANDLING OR FROM C O N T A C T WITH THE
iRCVt DROi:UCT. SEE R E V E R S E SI05 OF INVOICE HR PACKING SLIP FOR ADDITIONAL
T E R M S AND C O ^ - i U I T I O M S OF SALE.

C O P Y R I G H T 1992 A L J R I C H CHEMICAL CO , INC.
L I C E N S E 5 - . A N T E J TO ^«AKE UNLIMITED C O P I E S FOR INTERNAL USE ONLY.



Material Safety Data Sheet
from Genmms Reference Collection

Genrjm Publishing Corporation
1145 Catalvn Street

Schenectady, NY 1'1303-1336 L'SA
.51S)377-SS55 GENIUM PUBLISHING CORP.

No. oS3

POLYCHLORINATED 3IPKENYLS
PCBs)

Issued: November 1988

SECTION i. MATERIAL IDENTIFICATION
Mater ia l Name: POLYCHLORINATED BIPHENYLS iPCBsi

Description lOricin.L'sesi : Cj.-nrnsrc-.ai PCBs are mixtures xat were once '-^deiy — asufjctured by combining chlorine
gas, irca :::_s2s. ana bipr .er .MS. Their r.:gn s tabi l i ty cor.mbuies to their icLescea corjr.ercial applications and -u.c:r accidental.
'.cng-iern adverse environmecui and hsai th effects. FCBs are usefu l is ms'j.axrs ;n e.ecincal equipment because they G e n i u m
are electrically nonconoucuve. Their cistnbuuon has been limited since 19~6. The Arocior PCB codes identify PCBs by
:ype. The first PAO digits of a code indicate whether the PCB coctams chlorinated bipnenyls (12), chlorinated tcrphenyls, (5-1), or
both (15, 441; the last two digi ts indicate the approximate percentage of chlorine. Fcund in insulating liquid, synthetic rubber, plasticizers,
flame retariants. floor tile, pr-jiter s ink. paper and fabnc coaungs, brake l in ings , paints, automobile body sealants, asphalt, aahesives,
electrical capacitors, elcctncai transformers, vacuum pumps, gas-transmission turomes, heat-transfer fluids, nydraulic f lu ids , lubricating and
cutung oil. copying paper, carbonless copying paper, and fluorescent l ight ba:Iasts.

Synonym: Chlorocipher.yis

Other Designations (Producer. Trade Name, Nation i: Monsanto, Arocior* :USA. Great Britain); Bayer, Cljphen* fCerman Democr—
R e p u o i i c ; ; Proaelec. Phcr.ccior*. Pyralene* (France); Kanegafuchi. Kanecnlor*: Mitsubishi , Santotherm* f J a p a n i ; Caffaro, Fenclor* (1-^.,

Trade Name
Arccicrs
Arocior 1 16
.Arocior i 21
Arocior 1 2J2

SECTION

CAS No. RTECS No. Trade Name CAS No. RTECS No.
71336-36-3 ro.'. 3 50000 Arocior 1242 53469-21-9 TQ 1:55000
12674-11-2 TQ135ICOO Arocior 1248 126^2-29-6 7Q135SOOO
•"-4-"S-" "Q'^^iOO Arocior 1154 11097-69-1 7Q1 360000
•• ' 41 -16 -^ ~O'"^4000 Arocior 1260 1 1096-S2-5 TQ1362000

2. INGREDIENTS AND H A Z A R D S EXPOSURE LIMITS

HMIS
H 1
F 1
R 0
PPG*

R 1
i 3
S 1
K 1

PCB-42re Chlorine/Aroclor 1242
CAS No. 53469-21-9
OSHA PEL (Skin*)
vHrTV/A: 1 T.g m1

A C G I H T L V ( S k i n ' ) , 1988-89
TLV-TV/A: 1 mg.'m!

PCB-547* Chlorine/Aroclor 1!54
CAS No. 11097-69-1
OSHA PEL (Skin')
3-Hr TWA: 0.5 mg/m j

ACGIH TLV (Skin'l, 1988-89
TLV-TWA: 0.5 mg/m'

All PCBs/Aroclors
CAS No. 1336-36-3
NIOSH REL 1977
10-Hour TV/A: O.OOImg/m3

Toxicity Data**
Mouse, Oral, LDW: 1900 mg-'kg

'This matenal can be absorbed throuah intact skin, which contnbutes to overall exposure.
**See N1OSH, RTECS (Genmm ref. 901, at the locations specified in section '. for additional data with references to tumongenic,
reproductive, rr.uugemc. and imtative effects.

SECTION 3. PHYSICAL DATA
Boilinq Point: Ranges from 527'F (275'C) to 725'F (3S5'C)
S o l u b i l i t y in Water loo): Insoluble
Pour Point: Ranges f rom-3 IT (-35*0 to 87.ST (3TC)

"o Volat i le by Volume: Ranges from 1.2'.o 1.6
Molecular Weight (Average): Arocior 1242; 258 Grams/Mole

.Arocior 1154: 326 Grams/Mole

Appearance and Odor: Clear to light yellow mobile oil to a sticky resin; a sweet 'aromatic" odor. As the percentage of chlorine increases,
the PCB becomes thicker and heavier: e.g., Arocior 1254 is more viscous than Arocior 1242.

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

Extinguishing Media: Use water spray/fog, carbon dioxide (CO.), dry chemical, or alcohol" foam to extinguish fires that involve poly-
chlonnated biphenyts. Although it is very difficult to ignite PCBs, they are often mixed with more flammable materials (oils, solvents, ex.)
Unusual Fire or Explosion Hazards: If a transformer containing PCBs is involved in a Tire, its owner may be required to report the incident
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 set of protective 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 degradation and by the possibility that they will contaminate
underground water systems (see sect. 5)

•Ranges from 284T (140'Q to 392'F (200'C).

SECTION 5. REACTIVITY DATA
Stability/Polymerization: Polychlorinatcd biphenyls are very stable materials. Hazardous polymerization cannot occur.
Chemical Incompatibilities: PCBs can react dangerously with sodium or potassium. These reactions are pan of an industrial process used
to destroy PCBs; however, people have been killed by explosions at PCB treatment, storage, and disposal sites. Conditions to
Avoid: Limit human exposure to PCBs to the lowest possible level; especially avoid contact with skin. Hazardous Products of Decom-
positoa: Thennal-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 polychlonnated dibenzo-p-dioxin (PCDD ordioxin).

Cuyymm 6 1981 by Gcmua PuMtshnf Corpontm



SECTION 6. HEALTH HAZARD INFORMATION
Orcinogemcity: The ^PA .^^ rCBs as carcinogens. aa<i the IARC classifies them as probaole human carcinogens : group 1BV
Summary of Risks: E:fec'-s of accidental exposure LO PCBs include acneform eruptions: eye discharge; swelling of the upper eyelids and
-.;. perenua of ihe conjunctiva: .".vperpigmentauon of sicn, nails, and mucous membrane; chloroacne: distinctive hair follicles; fever, r.eanng
^ i i f i c - i L i e s : aoib spasms: neadacne; vomiting; and diarrnea. PCBs are potent aver icxins that can be aosorbed through unbroken s^in in

izaraous amounts w.ir.out immediately discernible pain or discomfort. Severe neaiih effects can develop later. la experimental animals,
prcicr.gea or repealed exposure \a PCBs by anv route results in liver damage ai levels that are less than those reported to have caused cancer
3 rcaents. Medical Conditions Aggravated by Long-Term Exposure: None reported. Target Organs: Skin, eyes, eyelids, blood, Uver.
Primary Entry: In.-.a.auon, itin contact/absorption. Acute EfTects: Siun ana eye irritation, acneform dermaatis, nausea, vomiting,
acdctninai pun, jauncicc. ii-.er iamaec. Chronic EfTects: Possible cancer evidence of inis is inconclusive); reproductive effects (jaundice,
excessive secretion 31 ̂ irs. ^rr^aj ;.-L-cccpexy>; a^a hepatitis. FIRST AID: Eyes. Immediately flush eyes, including under ule eyeuds,
jss'-y but ±orougniy -*-.:h f.oec~2 amounts of names water for 15 minutes. Skin. Rinse exposed skin with flooding amounts of water;
•xasn with soap and waier. Inhalation. Remove the exposed person to fresh air; restore andvor support breathing as needed. Have qualified
mecical personnel administer oxygen as required. Ingesdon. Induce vomiting by sucking your finger to the back of the exposed person s
ihroat. Have him or her dnnx 1 M 2 glasses of tniik or water. Get medical help (in plant, paramedic, community) for all exposures.
Seek prompt naeoical assistance for funher treatment, observation, and support after first aid. Note to Physician: PCBs are poorly metabo-
lized, soluble in hpids. and they accumulate in '.issues or organs nch m lipids. Liver function tests can help to determine the extent of body
image in exposed persons, if electrical equipment containing PCBs arcs over, '.he PCBs or other hydrocarbon dielectric fluids may
decompose and give off hydrccnionc acid (HC11. a potent respiratory irritant.

SECTION 7. SPILL. LEAK. AND DISPOSAL PROCEDURES
Spill/Leak: Treat any accmemai release of PCBs as an emergency. AnSPCCP (spill-preventian control and countermeasure plant muss be
formuiatea before spiiis or teats occur. PCBs are resistant to biodegradauon, soluble in iipids, and chemically stable; as such they have
become significant ccntamisanLs of global ecosystems. Releases of PCBs require immediate, competent, professional response from trained
personnel. Each release salmon is untaue ana reauu-es a specifically designed cleanup response. General recommendations include adher-
;nj xi Federal reauiauons i-O CFR Pan 7611. Notifv safery personnel, evacuate nonessential personnel, ventilate the spiil area, and contain
:,u.e PCBs. All wastes, ~s:cues. i-c contaminated cleanup equipment from the incident are subject to EPA requirements (40 CFR 761).
Co'suit your attorney or appropriate regulatory officials for information about reporting requirements and disposal procedures. Waste
Disposal: Contact V O L T naLircous waste disposal flrra or a licensed contractor for detailed recommendations, especially when PCBs are
unexpectedly discovered. Fc.l;w Federal, state, acd local regulations. PCBs are bicmagnified in the food chain; i.e., their concentration
i-creases at each Link. The cisposai of PCBs or of PCB-contaminated materials is strictly regulated; violations of applicable laws can result
m fines, lawsuits, and negative puoi ic i ty . Warning: Accidental spills of PCBs that may affect water supplies must be reported to Coast
Guard personnel at the National Response Center. u:lephone (202) 426-2675.
OSHA Designations
Listed as an Air Contaminant '.19 CFR 1910.1000 SubpartZ).
EPA Designations i40 CFR 302.4)
CERCLA Hazardous Substance. Reponable Quantity: 10 Ibs (4.54 kg), per the Clean Water Act (CWA), §1311 (b) (4) and 307 (a).

SECTION 8. SPECLAL PROTECTION INFORMATION
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of PCBs is possible, wear a full face shield.
Follow OSHA eye- and face-protections regulations (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Gemum
reference S8 for the maximum-use concentrations and/or exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR
1910.134) For emergency or ^coroutine operations (leaks or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-
pur.rying respirators will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons, and
gauntlets, ex., to prevent any contact of PCBs with your skin. Ventilation: Install and operate general and local maximum, explosion-proof
ventilation systems powerful enough to maintain airborne levels of this material below the OSHA PEL standards cited m section 2. Local
exnaust ventilation is preterrea because it prevents dispersion of the contamination into the general work area by eliminating it at its source.
Consult ;he latest edition of Gemum reference 103 for detailed recommendations. Safery Stations: Make emergency eyewash stations,
safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special
hazard; soft lenses may absoro imiants, and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated
clothing and launder it before wearing it again; clean this material from your shoes and equipment. Heavily soiled clothing must be properly
discarded in a manner consistent with applicable regulations. Comments: Practice good personal hygiene; always wash thoroughly after
using this material and before eaung, drinking, smoking, using the toilet, or applying cosmetics. Keep it off your clothing and equipment
Avoid transferring it from your hands to your mouth while eaung, drinking, or smoking. Do not eat, drink, or smoke in work areas.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Storage Segregation: Store PCBs in closed containers in 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;
retaining walls) to prevent any major release of PCBs into the environment. Carefully design and implement these extra precautions now; do
not wait until you have to respond to an accidental release of this material.
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 IMO Shipping Name: Polychlorinated Biphenyls
DOT Hazard Class: ORM-E IMO 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 Igoe, BS; Industrial Hygiene Review: DJ Wilson. CEH; Medical Review: W Silverman, MD

Technical Review: Northeast Analytical, Inc. (PCB and VOC Specialists), Schenectady, New York, Telephone: (518) 346-4592
Coprn«ll O 1984 try Count Potlutum Cvponuo. Any common \at of rt^mtaxm wuttM m pvMubn i ptrmanoa * praaftiM. JudfnM iMioOf miMay of infoauaca batia
puipoMi IK ni i mini) M puuiuci i rc^xutdUY Ali&D<i|bI«MO>U« un »• MBOUl • tm prapvuuaof ntb lafonnuan. Oauum P»bli*B| CccpondoBtamdl no wtmoom aUm
joim, ind umma ao mpaaabQuy u u> Ux icancy or fuiubilirr or ncB to/amoa* for ipylirinnn u Uu puittuo'i mutual pupa* of la cmaqnam of Hi •».



aldrich chemical co "r ei _•: £42 i C' c- Mi
- A X 4 - 4 , 2"-43-3

9 3ax 355. Milwaukee. /V- scon sin ; J 2 3 T

iFETY D I R E C T .

T L A S L A N D & 5QUC.< EN3INEERS
6723 TjWPATH -" D

SYRACUSE .\Y 1321^ D A T E : 05/29/ ;

CJSTr f : 916003
?0«: 1760753

M A T E R I A L S A F E T Y D A T A S H E E T

IDENTIFICATION

=: 342^1-6 NAME: POTASSIUM PHOSPHATEt MONOSASICt 98+%
CAS -?: 7773-77-0

TOXICITY HAZARDS

NO TCXICITY DATA AVAILABLE

HEALTH HAZARD DATA

ACUTE EFFECTS
HAY ?E HARMFUL 3Y INHALATION* INGEST ION* OR SKIN ABSORPTION.
MAY CAUSE IRRITATION.

FIRST AID
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
WATER FOR AT LEAST 15 MINUTES.
IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AMD COPIOUS
AMOUNTS OF WATER.
IP INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT* GIVE OXYGEN.
IF SWALLOWED* WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING 3EFORE REUSE.

PHYSICAL DATA

4PP=ARA VICE AND ODOR
^HITE CRYSTALS

FIRE AND EXPLOSION HAZARD DATA

EXTINGUISHING MEDIA
W A F E R SPRAY.
CAR30M DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.

SPECIAL PIRSFIGHTIN.; PROCEDURES
WEAR SELF-CONTAINED BREATHING APPARATUS ANO PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYES.

UNUSUAL FIRE AND EXPLOSIONS HAZARDS
EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

REACTIVITY DATA

INCOMPATIBILITIES
STRONG OXIDIZING AGENTS
PROTECT FROM MOISTURE.

CONTINUED ON NEXT PAGE

ftft .
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aldrich chemical co
T n ^

? 0 re* 355 \ii

A *• — T A S H E = T

C J S T :
PC3:

=>IS003
1760753

P R O D U C T ^ :
CAS a : 7 7 7 3 - 7 7 - 0
MF: H2K3-V

NAME: P O T A S S I U M P H O S P H A T E f ^ O N O B A S I C t 93+*

R E A C T I V I T Y D A T A

H A Z A R D O U S C J ' ^ U S T E D N OR D E C O M P C S I TI ON P R O D U C T S
N A T - ' J R E J , - ' D E C O M P O S I T I O N P R C C U C T S NOT KNOWN.

S T E P 3 T 3
C H c '•'
U S E _
^> ri ~~
A V O I
V E N T

W A S T E 01
H'l s:
IT T
^ J A T E
T H A T
3UID
OT^M
USE

SPILL OR LEAK PROCEDURES

IS RELEASED OR SPILLED

DISPOSAL.

IE TAKEN IF MATERIAL
[GAL SAFETY SOG3LES.
PROTECTIVE CLOTHING* GLOVES AND MASK.
P U»f PLACE IN A 3AG AND HOLD FOR WASTE
0 RAISING OUST.
ILATE AREA a.NO ^ASH SPILL SITE AFTER ^ATERIAL
33GSAL METHOD
TLVE IN WATER AN3 JILUTE TO A 5% SOLUTION. CHECK THE PH
0 ? IF NECESSARY. POUR THE SOLUTION DOWN THE DRAIN WITH
R AMD CONTINUE TO FLUSH THE DRAIN SYSTEM FOR
RULES AT YOUR PLACE OF EMPLOYMENT OR LOCALt

rLINES ALLOW YOU TO 00 SO. IF YOU ARE UNABLE
THE DRAIN 3R IN DOU-3T ABOUT THE SUITABILITY

A LICENSED *ASTE DISPOSAL COMPANY.

PICKUP IS COMPLETE.

AND ADJUST
RUNNING
PROVIDED

STATE AND FEDERAL
TO FLUSH THE SOLUTION
OF THE HETHOD

10 MINUTESt

PRECAUTICNS TO 3E TAKEN IN HANDLING AND STORAGE

CHEMICAL SAFETY GOGGLES.
CGHPATI3LE CHEMICAL-RESISTANT GLOVES.
NIGSH/^SHA-A??ROVED RESPIRATOR IN NONVENTILLATEO AREAS AND/OR FOR
EXPOSURE A3HVE THE ACGIH TLV.
SAFETY SHOricR ANO EYE BATH.
MECHANICAL EXHAUST REQUIRED.
DO 'JOT BREATHE DUST.
00 'iOT GET IN EYES* ON SKINt ON CLOTHING.
WASH THOROUGHLY AFTER HANDLING.
KEF3 TIGnTLY CLOSED.
HYGROSCOPIC
5THSE IN A COOL DRY PLACE.

LABEL PRECAUTIONARY STATEMENTS
HYGROSCOPIC

THE A°,OVE INFORMATION is BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO BE
ALL INCLUSIVE AND SHALL BE USEO ONLY AS A GUIDE. ALDRICH SHALL NOT 3E HELD
LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WI^H THE
A3CVE P330UCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TFRMS AND CONDITIONS OF SALE.

COPYRIGHT 1992 ALDRICH CHEMICAL CO t INC,
LICENSE GRANTED TO MAK E UNLIMITED COPIES FOR INTERNAL USE ONLY,

Oan«t 5" *-»»•



aldrich chemical co
PO 3o* J55. Milwautee. Wisconsin 53201 USA

ATn: SAFETY DIRECTOR
KENORIC.< JAGLAL
•3H3LAMn 1 3JUC.< E N G I N E E R S PC
b 7 2 3 ^CN^ATH RQ
S Y R ? , C ' J 3 E ' ,Y 1321^

D A T E :
*: 915001
?: 1760716

06/02/<

T E R I A L S A F E T Y D A T A S H E E T 3 A G E

IDENTIFICATION

PRODUCT *: 23296-0
C A S S:106-3^-3
MF: C12H10QV

NAM QUINHYDRONE* 975;

SYNONYMS
•p-^EMZOgUINONE, COMPD. WITH HYDROQUINONE * CHINHYDRON (CZECH) * 2,5-
CYCLGHEXADIENE-l ,-V-OIGNE CCMPO. WITH 1 t ̂ -BENZENEDIQL (1:1) * GREEN
HYO*CQUINONE * HYOROQUINONE* CCMPO. WITH P-BENZOQUINONE *

TOXICITY HAZARDS

RTECS NO: V A 4 - 5 5 Q O O O
Q'JINHYDRGNE

T O X I C I T Y D A T A
C R L - R A T LD50:225 MG/KG FEPRA7 3
IVN-RAT L050:35 MG/KG FEPRA7 3

R E V I E W S * S T A N D A R D S , AND REGULATIONS
SPA T S C A C H E M I C A L INVENTORY, JUNE 1990
EPA T S C A T E S T SUBMISSION ( T S C A T S ) DATA B A S E , MARCH 1992

ONLY S E L E C T E D REGISTRY OF TCXIC EFFECTS OF CHEMICAL SUBSTANCES ( R T E C S )
D A T A IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMATION

HEALTH HAZARD DATA

ACUTE EFFECTS
HARMFUL IF SWALLOWED, INHALED, OR ABSORBED THROUGH SKIN.
CAUSES EYE AND SKIN IRRITATION.
MATERIAL IS IRRITATING TO MUCOUS MEMBRANES AND UPPER
RESPIRATORY TRACT.
TO THE 3EST OF OUR KNOWLEDGE* THE CHEMICAL* PHYSICAL* AND
TOXICOL3GICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

FIRST AID
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS
AMOUNTS OF WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED
CLOTHING AND SHOES.
IF INHALED, REMOVE TO FRESH AIR. IF NOT 3REATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
Ic SWALLOWED* WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING BEFORE REUSE-

PHYSICAL DATA

MELTING PT: 173 C TO 17^ C

CONTINUED ON NEXT PAGE

Cftwmcv Co. uia.



aldrich chemical co
0 3ox 355. Milwaukee. Wisconsin 532Q1 USA

U AT = P . IAL 3 A c E T / ~ i 4 T A S H E E T ' A G E 2

CUST* : P16003
3 C£: 1760715

= : 2 3 2 ^ 5 - 0 NAME: 3UINHYDRONE, 97*4
C A S -:106-3^-3
1 <F: C12HL004-

PHYSICAL D A T A

A P P E A R VICE AND 3DCR
3 3 C C V , METALLIC P O W D E R

FIRE AND EXPLOSION H A Z A R D D A T A

EXT INGUISHING M E O I A
W A T E R S ° R A Y .
CAR3CN DIOXIOEf DRY CHEMICAL POWDER OR APPROPRIATE FOAM.

SPECIAL FIREFIGHTINS PROCEDURES
«EAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYES.

UNUSUAL FIRE AND EXPLOSIONS HAZARDS
t;-«ITS TOXIC FUMES UNDER FIRE CONDITIONS.

REACTIVITY DATA

INCOMPATIBILITIES
STPTNG OXIDIZING AGENTS
LIGHT SENSITIVE
AIR SENSITIVE

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
TOXIC FUMES OF:
CARBON MONOXIDE* CARBON OIOXIOE

SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
EVACUATE AREA.
WEAR SELF-CONTAINED BREATHING APPARATUS* RUBBER BOOTS AND HEAVY
RU3I3ER GLOVES.
SWEEP UPt PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.
AVOID RAISING DJST.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

WASTE DISPOSAL METHOD
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IY A
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATORf CHEMICAL-RESISTANT

CONTINUED ON NEXT PAGE

GMOH 4 Ca KQ
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aldrich chemical co
3 O. 3ox 355. '.lilwautee. Wisconsin 5320 1 USA

T E I A L S A F E T Y T u , S H E E T

C J S T s : 916003
1760716

.-: 23296-0
CAS -*:IC6-^-}
Mr: C12H10C'*

NAME: gUINHYDRONEt 97*

PRECAUTIONS TO 3E TAKEN IN HANDLING AND STORAGE

5LOVES- SAFETY SCGGLESt OTHER PROTECTIVE CLOTHING.
SAFETY SHOWED AND EYE BATH.
'J3E ONLY IN A CHEMICAL FUME HOOD.
DO NOT 3*EATHE OUST.
AVOID CONTACT *ITH EYESt SKIN AND CLOTHING.
AVOID ^OCLONGED 0^ REPEATED EXPOSURE.
,VASH THOROUGHLY AFTER HANDLING.
TOXIC.
IRRITANT.
KEEP TIGHTLY CLOSED.
AIR AND LIGHT SENSITIVE
STORE UNDER NITROGEN.
STORE IN A COOL DRY PLACE.

LA3EL PRECAUTIONARY STATEMENTS
TOXIC (USA DEFINITION)
•-URMPUL (EUROPEAN DEFINITION)
HARMFUL BY INHALATIONt IN CONTACT WITH SKIN AND IF SWALLOWED.
IRRITATING TO EYESt RESPIRATORY SYSTEM AND SKIN.
IN CASE OF CONTACT WITH EYES* RINSE IMMEDIATELY WITH PLENTY OF
WATER AND SEEK MEDICAL ADVICE.
rJEAR SUITABLE PROTECTIVE CLOTHING.

THE A30VE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT T3 BE
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. ALDRICH SHALL NOT BE HELD
LIA3LE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TERMS AND CONDITIONS OF SALE.

COPYRIGHT 1992 ALDRICH CHEMICAL CO t INC.
LICENSE GRANTED TD MAKE UNLIMITED COPIES FOR INTERNAL USE ONLY.



Genium Publishing Corporation
: 1-5 Cuulyn Succi Sheet No. 2f>3

v. NY 12303-IS36 L'SA Sodium Kkj r l>on ; i l f
£) 377-SX54

hsucd: S.S9

Section 1. Material Identif ication 29
Sodium Bicarbonate Description: Prepared iron scmium caroonate. '*aier. ina cirscn j i o x i J e iCO.) I ^a 10 :n..:•.'.:. u- K
"_re muiv scoium sails: is a source ol curcn c-.oxiae: -j\ fire ext inguishers and ;:eir.;r.i crmpounds: onu js an ;n;:c.:.i;r.: !
;; "axjis pc^ricr ana elfcr-esc^— i SA.^ S;vcr3^es. ^
) ther Desicnations: Bakir.g sooj; soai'^m ac;d caroonaic: sodium hydrnccn coirx^r.jie: T'.orosocium i jT^-nj ie .

b:cirbonaic of soda: NaHCO.. CAS No. 1-U-55-.S.
M a n u f a c t u r e r : Contact voui s u r p i i e r or c ;s '_ r ibutor . Consult ihc iatcst Chemicj.,*ee<. J^\t ' rs Ci^Jc i .Ocn ium :c: '"• •
or i suppliers l i s t .

Section 2. Ingredients and Occupational Exposure Limits
Sodium bicirDonaic. ca l(>flaa

OSHA PEL \CGIHTLV.I988-89 MOSH REL T i i x i c i t v Data-
Nor.e cstaohshed None csiiD.ishcu None csLaonsned Ini ' . in i . -vj . "D

.'.nl.x.t. >v i.. -D,

S«e MOSH. RTECS ;A'701)50i3'KJ1. Icr jijjiuonii Jju ^ iUi rct'crcnces lo reproductive and .--'.i

Section 3. Physical Data
Water S o l u b i l i t y : Complete Molecular \ \ e i u h t : H4 g.mol

p H : -

Apearance and Odor: Whi te crvsta.lmc po^oer cr crinulcs: odorless.

• T"c iqucous solut ions ol SOUL am n ic j rnon j ic prep j re J 'ALUI coid vfci lcr ind no J i ^ n juen arc ' niv s i i ^ h d y i lk j imc to I nm us or r" j".. ; - i i ; n j i ^ i n Ihc aik j l . n u y
increases as inc icmocraiure nsc5 and as p..mc passes. A I'resnly prepared 0 I -molar so lu t ion 01 --c.um nicar i -xinj ic at ~~ ". !. *C ".Jc j r^i f .'I S 3.

Section 4. Fire and Explosion Data
Flash Pu in t : * Au tomni t i on Temperature: * l.l'.L: '

E.xt incuiNhini ; Media: * Sodium b:carconate Goes not burn. Use ex t ingu i sh ing .ijjr.-.s j-.jt put out tjic surro-.ir.j.r-.; :".:j
Unusual Fire or Explosion Ha/ards: None reported.
Special Fi rc- f iuht in i ; Procedures: Wear a self-contained breathing apparatus i SCR A j-\'j\ a f u l l f . iccpicc j .
posiavc-pressure mode to protect against ihc effects of ihc surrounding fire.

Section 5. Reactivity Data
Stabil i ty/Polymerization: Sodium Dicarbonaie is staolc at room temperature U L n n j :r^:;r.e operat ions. H-i / j raci . :^ pcii;. m e r i / j t i o n cannrn occur.
Chemical Incompatibilities: Sodium bicarbonate can react dangerously *iih men jammonium phosphate ,n a < o , l m n i [\r,.i.,suim ji ' . , ' \
Conditions to Avoid: Sodium bicarbonate decomposes by reaction with acids.
Hazardous Products of Decomposition: Sodium bicarbonate starts to give off carron cioxidc gxs at 122 'l : (50 'C'. At 21 2 'F 1100 'C1 :l;c
sooium bicarbonate converts to sodium carbonate (Na.CO,).

1919 Cciuum PuMuhini Corpomun.
CiAi UM or rvpodvcuoi WUBOUI u« puaicner • penniMiai
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Section 6. Health Hazard Data
Carcinogemcity: Neither the NTP. IARC. r.jr OSHA lists soui^m nico/Donaic is a carcinown.
N u m m a r y of Risks: Sodium bicarbonate is an alkaline powucr :hai can irruaic the t issues it contacts. Dryncss. scaiini: . jr.o j l i - jnnc oums of
,: iposcd ussuc can occur, depending on 'Jic exposure s mtcnsiiv and du ra t i on . The aJkaiinc irritant e f f e c t s of soijrjm bicarrMrMii: solutions
.r.^rca^c as the solution s concenffalion and s:rcnglh increase, iodium bicaroonaic s t o x i c i t y is low and ihc FDA has approved ;*s use as a genera;-
purpose food additive.
Medical Conditions Aggravated by Long-Term Exposure: None reported.
Tarset Organs: 5km. eyes, and mucous mcmcranes l ining the respiratory system.
P r i m a r y Ent ry : [aha.anon. sk:n contact.
\ cu t e Effects: Irritation, with possioie a^aane cncmicai bums, of the s»an. eves , and the mucous n;-;nirranes of the rcsp i r j i . -n . '.rjci. M O I S I SMH
procaoiy increases the alkaline irritant ei:ec:s.
Chronic Effects: None reported.
FIRST AID
K\es : Lmmediately Hush, including under the eyelids, gently hut ihorougnly with flooding amounts of rjnnmc w a i c r for at leas t 15 m;n. A lka l ine /
^asic eye bums are possible. Treatment by competent medical personnel is necessary to prevent permanent eye damaec.
Skin : After rinsing affected area with flooding amounts of water, wash u w'lth soap and water.
Inha la t ion : Remove exposed person to fresh air. and support breathing as needed.
Incest ion: If -.ngcsted, have the exposed person drink 1 :o 2 glasses of water. If the quantities or concentrations are excessive, induce vomuing by
g.^ r.e an emetic such as Syrup of Ipecac.
Af te r first aid, get appropriate in-plant. paramedic, or community medical attention and support.

Section 7. Spill. Leak, and Disposal Procedures
SpilLLeak: Notify safety and cleanup personnel of a sodium Bicarbonate spill. C'.eanup personnel should wear personal protective equipment
iSoc. Si to prevent excessive skin contact or cust inhalation. Do not create custy conditions during cleanup operations. Sho^ei . scoop, or vacuum
!hc spuied material into appropriate disposal containers. Never flush to sewers, surface waters, waterways, or watersheds.
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, slate, and local regulations.

OSHA Designations
Au-Coniaminant i :9CFR 1910.1000. Subpa r tZ l : Not i i s ied
EPA Designations
R C R A Hazardous Waste (40 CFR 2 6 1 . 3 3 ) . Not listed
CERCLA Hazardous Substance i JO CFR 302.4). Not listed
SARA Extremelv Hazardous Substance iJO CFR 355): Not listed

Section 8. Special Protection Data
Gocgles: Wear protective eyeglasses or cnemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Where
spiasning is possible, wear a f u l l face shield.
Respirator: Wear a MOSH-approvcd respirator if necessary. Follow OSHA respirator regulations (29 CFR 1910.134V For emergency or
r.orroutinc operations i spills or cleaning reactor vessels and storage tanks), wear an SCBA.
Warning: Air-purifying respirators do not protect workers tn oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.
Vent i la t ion : Provide general and local venti lat ion systems to maintain airoome concentrations that protect worker safety product ivi iy . Local
sxr.aust ventilation is preferred since it prevents contaminant dispersion into the worx area by eliminating :t at ILS source iCcnium ret". 103).
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facil i t ies.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Launder
contaminated clothing before weving. Remove this material from your shoes and equipment.
Comments: Never eat. drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking.
smoking, using the toilet, or applying cosmeucs.

Section 9. Special Precautions and Comments
Storage Requirements: Store sodium bicarbonate in closed containers in a cool, dry, well-ventilated area away from acids. Protect these
containers from physical damage.

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

MSDS Collection References: 1. 6, 7. 84-94, 100. 116. 117. 119. 120. 122
Prepared by: PJ Igoe. BS: Industrial Hygiene Review: DJ Wilson, CIH: Medical Review: MJ Hardies, MD
Con«|tl C m» by Oauu» Pufcla
tn neoBMrUy Ite pudutfr •
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Genium Publishing Corporation
1145 Cualyn Street

Schenecudy, NY 12303-1836 USA
377-8854

Material Safeiv i>d!a

Sheet No. 743
Sodium Bromide

Issued: ~ 91

Section L Material Identification 34
< j e m u m

S
K

Sodium Uromxie (NiBr) Description: Occurs naturally IQ seme salt deposits. Prepared commercially by reaches; iron
w i t h bromine and water, dissolving Lhc resulting ferrosofemc bromide in water, adding sodium carbonate, and f . i ' -cn-g

evaporative '-fiat soiuuon. A.w bv acding excess bromine to a sodium nvdrov.de solution, '.hen evaporif.r.e -.'. '.o
:ryness ana treating it *i:n carccc .0 reauce Jie resulting bromate U3 oromjac. I sea in p.-.otoerapny and prcoanre
•jrorruces. ana medicinally as an crai secauve, diuretic, and amiepueptic.
Other Designations: CAS No. "647-15-6; bromide salt of sodium: Sedoneurai.' insodium tnbromide.
Manufacturer : Contact your supcuer or distributor. Consult latest Chemical H'«x Buyers Gutae'" for a supp l ie r s l i s t .

Cautions: Scdium oromide is moceratelv toxic by inhalation and ingestion. Its maior influence is on the central r.ervous system iCNSI. * Scc-

Section 2. Ingredients and Occupational Exposure Limits
boaium oroniice. c.
1990 OSHA PEL
None established

1990-91 ACGIHTLV
None estaaiisrted

1990MOSHREL
None established

1985-86 Toxicity Data*
Human, estimated oral. LD,.,: 0.5 ua 5 g. kg
Rat, oral, LD,r 3500 mg'kg; toxic ef fec t not vet reviewed
Rabbit, oral, LD.^: 5SO mg/kg; toxic ef fec ts not yet reviewed
Rat, oral. TD.^: 333 ma/Kg admirus'.crcd for 90 davs to preanant I'esaie

pnor to mating produced maternai eit'cca iovanes and fallopian tubes:

See NIOSH, RTECS (VZ3l50COCn. for jddmooal reproducuve and toxicity dau.

Section 3. Physical Data
Molecular Weight: 102.9
Density/Specific Gravity: 3.203 at 77 -p (25 'C1
Water Solubility: Soluble: 1 .16 kg.'I water at 122 T (50'O. 1.21 kg.'l water at 212 T i l O O ' C )

Boiling Point: 2534 'F (1390 *O
Melting Point: ! 377 T (747 'C;
Index of Rerractlon: 1.6412
pH: 6.5 '£> S.O (aqueous solutioni

Appearance and Odor: White or colorless crystals, granules or powder with a bitter, saline taste. Sodium bromide is hygroscopic (absorbs
moisture from air, becoming hard).

Section 4. Fire and Explosion Data
Flash Point: None rcoorttd Autoignitlon Temperature: None reported LEL: None reported L'EL: None reported
Extinguishing Media: Sodium bromide is nonflammable. Use extinguishing media suitable for surrounding ma&enals. Use dry cncmical, water
spray, or regular foam.
I nusual Fire or Explosion Hazards: Sodium bromide may emit toxic bromide and sodium oxide fumes when involved in a fire; use caution.
Avoid inhaling fire-produced vapors.
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a fu l l facepiece
operated in pressure-demand or positive-pressure mode. Be aware of runoff from Tire control methods. Do not release to sewers or waterways.

Sections. Reactivity Data
Stability/Polymerization: Sodium bromide is stable at room temperature in closed containers under normal storage and handling conditions.
Hazardous polymerization cannot occur. K.e«p in a dry area since it is hygroscopic, absorbing moisture of any origin.
Chemical Incompatibilities: Acids, alkaloidal and heavy metal salt- (lead, sliver, manganese, antimony, mercury, etc.), bromine trifluondc, and
strong oxidizers (which liberate bromine).
Conditions to Avoid: Avoid contact with moisture, acids, alltaloidal and heavy metal salts and strong oxidizers.
Hazardous Products of Decomposition: Thermal oxidaiive decomposition of sodium bromide can produce toxic fumes of bromide ( B r ) and
sodium oxide

Any coamocal •»• ot r
at Corpanooa.
• WIOMII On piHuter'l p«mi«HB •



(>. Heal th Hazard Data
1 j runout; m i . i t > : In . • • •» ) rcooos, ihc I ARC . NTP. ana OS HA do nul list scxlium oronude as a carcinogen.
^ u m m j r v cif R i > k s indium srorrudc is modcraiciv ionic oy mnalation and mgesuon. As of this update, neither OSHA nor ACCIH has set ar.v

T.ILS nn > : i _ w L : D J t : o r . a i exposure. All currently ava i iao lc aata is on loxici ty by mgesuon. Acute imicity is rare since large irr.ounLS are r.eeaed id
.-• aui-v; L i ' M i . : : * . - J"cl these arc usual ly purged immediately. prcvenung aosorpnoa. Readily absorocd '.hrougn ihe >ower pin of TJ-.C srr.ail iniciiir.c.

— _i -imuunLi ui bromide sails build up m the boay. Maximum accumulation lakes about three montns. The main effects of systemic poisoning
_-; ;_T.:rai nervous system <CNS) disturbances ana development of sitin rashes.
Medical Conditions . \cgravated by Long-Term Exposure: Alcoholism, dehydration. severe depression, crrexistmg aeuroiogical ar psycho-

Target Orc'Jns: :><cn and CNS.
P r i m a r y K n t r y Routes: l.-.eestion, possibly inhalation.
Acute tffects: W'-en large icicunts of sodium Dronucc ire ingested, acuie toxicity may occur. Symptoms include hsilessness. cizzisess,
.ssicacv gait, jspaired reflex movements, and profound stupor or coma.
Chronic tfTects: Iccoordinauon and psychiatric disturbances such as depression and psychosis.
FIKST AID
E>es: Gcaiiy l i f t 'Jie eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergeacy medical
facu l ty . Consult a physician immediately
Skin: Quicldy remove coDtanunated clothing. Rinse with flooding amounts of water for at least 15 nun. For reddened or blistered stin, consult a
Dnys ic ian . Wash affected area with soap and water.
Inhalat ion: Remove exposed person to fresh air and support breatrung as needed.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious and alert person dnnk 1 to 2
I'.isses of waicr. wen induce, vomiting.
After first aid. get appropriate in-plant, paramedic, or community medical support.
N'ote to Physicians: Treatment includes hydration. 2nd diuresis, and possible hemodialysis. Consider ammonium chloride (10 10 15 g qd) in
j . - ioeo doses wi th diuretic.

Section 7. Spill, Leak, and Disposal Procedures _
Spill/Leak: Noti ty safety personnel. Isolate area ana deny entry. Always stay upwind of spills. Cleanup personnel should protect against dust
inhalation and stun contact. Avoid generating dusty conditions. Carefully scoop spilled dry material into appropriate containers for later disposal.
For l iquid spills, absorb with an men material and place in appropriate containers for disposal. For large spills, dike far ahead of liquid to contain.
Follow applicable OSHA regulations (29 CFR I9IO.i:0).
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed

| CERCLA Hazardous Substance 1 40 CFR 302.-4Y. Sot listed
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed

I OSHA Designations
Air Contaminant 1 29 CFR 1910 1000, SubpartZ): Not listed

Section 8. Special Protection Data _
Goggles: Wear protective eyeglasses or chemical safety goggies, per OSHA eye- ind face-protection regulations (29 CFR 1910.133). Since
contact lense use in industry is controversial, establish your own policy.

' Respirator: Seek professional advice prior 10 respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if
ceccssary, wear a NIOSH-approved respirator.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact.

I Ventilation: Provide general and local ventilation systems to maintain airborne concentrations that promote worker safety and productivity. Local
' exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.'1011

Safety Stations: Make available in the work area emergency eyewash stations, safecy/quick-drench showers, and washing faculties.
. Contaminated Equipment: Remove this material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, dnnk, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
* smoking, using the toilet, or applying cosmetics. _ __________ __
Section 9. Special Precaution* and Comments _ ______

I Storage Requirements: Avoid physical damage to containers. Store in a cool, dry, well-ventilated area away from acids, alkatoidal 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 function.

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

MSDS Collection References: 73, 101, 103, 124, 126. 127, 132. 136, 159
Prepared by: M Cannon. PA: Industrt-l Hygiene Review: DJ Wilson. C1H; Medkal Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS
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aldrich chemical co
>: PO. 3o*355. Milwaukee. M:sconsm 53201 USA

*eiex: 26 3-13 A.dncn Ml
FAX. i414i 273-4973

r-'-i: i A F F T 1 ' :> I R E C T O

e x
DATE: 05 /26 /92

S T # : 915003
PC*: 1760753

M A T E R I A L S A F E T Y D A T A S H E E T P A G E

CT -;: 2 2 1 34--
: 1 3 L O Z - V 2 - 6

I D E N T I F I C A T I O N

NAME: SODIUM M O L Y 3 0 A T E ( V I ) D l H Y O R A T E t

D I S 3 0 I U M M O L Y 3 D A T E O I H Y D R A T E * SODIUM M O L Y 3 0 A T E O I H Y O R A T E

T Q X I C I T Y H A Z A R D S

:z NC •
• Q X I C I T Y '

J A 5 0 3 5 0 0 0
HC A C I D , D ISODIUM S A L T , O I H Y D R A T E

5 2 0 MG/K3 A I P T A K 1 5 4 . _ _ . . _
IP9-MUS L D 5 Q : 2 5 7 MG/«G A I P T A K 154,243,65

R E V I E W S . S T A N D A R D S , A N D REGULATIONS
A C G I H T L V - T W A 10 M G ( M C ) / M 3 S5 INA8 5 ,415 ,36
M S H A 3 T A N O A R [ > A I R : T'dA 10 MG(MO) /M3 OTLVS* 3,173,71
OS-U PEL: JH T^A 15 MG( " .0 ) /W3 , T O T A L OUST FEREAC 54 ,2923 ,89
OSHA ?EL:*H T^A 5 HG(f"0)/M3, "ESPIRABLE FRACTION FEREAC 5^,2923,39
O S H 4 PEL F I f v i A L : J H TWA 10 MG(MO) /M3 , T O T A L OUST FEREAC 54 ,2923,89
OSHA P4L F INAL:3H TWA 5 1G(MO)/M3, PESPIRABLE FRACTION FEREAC 54,2923,

NUES 1933: HID X 1 5 9 9 J NIS 21 TNF 73; NOS 3; TNE 1490; TFE 1059
T A R G E T O R G A N D A T A

B E H A V I O R A L ( S O M N O L E N C E )
B E H A V I O R A L ( C J M A )
^ A T E R N A L E F F E C T S ( M E N S T R U A L C Y L C E CHANGES O R D I S O R D E R S )
E F F E C T S ON E^ f iRYO OR FETUS (FETO TOX 1C I TY )
ONLY S H L E C T E C R E G I S T R Y OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES ( R T E C S )
.1ATA 13 P R E S E N T E D HERE. SEE ACTUAL E N T R Y IN R T E C S FOR COMPLETE INFORMATION,

HEALTH H A Z A R D D A T A

C U T E E F F E C T S
MAV BE: HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION.
C A U S E S E Y E IRRITATION.
C A U S E S 3 K [ N IRRITATION.
M A T E R I A L IS IRRITATING TO MUCOUS MEMBRANES AND UPPER
R E S P I R A T O R Y TRACT.
TD THE BEST CF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND
TOXICOLOGICAL PROPERTIES HAVE NOT 3EF.N THOROUGHLY INVESTIGATED.

-IRST AID
IN CASc OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
WATER FOR AT LEAST 15 MINUTES.

CONTINUED ON NEXT PAGE
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s\ °se5 rc" -;:.. = :
» _ • - • _ •_ _ - •aldnch chemical co

. 5ox 355. Wwauxee. Wisconsin 5320' USA

- V X . 3 - C - . ;-=:.::S2 Acrc.-e-n Mi

• u

1 A T E 3 I A L S A F E T Y 3 A T A S H E E T &AGE 2

CJST^: 9160CH
P0«: 1760753

PRODUCT .?: 2213^-3 NAME: SODIUM MOLY30ATE( VI ) DIHYORATE* 99-1-%
CAS -A: 10102-^0-6
MF: '•'OMAZO'V

------------------ HEALTH HAZARD DATA -----------------
Pi CA3E Or CCMTACTt IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS
AMGUMT3 OF ^ATER.
Ic IMHALED. REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
SFSPIRATIOn. IF BREATHING IS DIFFICULTt GIVE OXYGEN.
IF SWALLOWED t 4ASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
C\LL A PHYSIC: AM.

- - - - - - - - - - - - - - - - - - - - PHYSICAL O A T A - - - - - - - - - - - - - - - - - - - -
S P E C I F I C G R A V I T Y : 3 .230
A R A N C E A N O ODOR
W H I T E C R Y S T A L S

- - - - - - - - - - - - F IRS AMD EXPLOSION H A Z A R D D A T A - - - - - - - - - - -
IXTIN^UI 3HING MEDIA

NONCOM3USTI3LE.
USE EXTINGUISHING M E D I A A P P R O P R I A T E TO SURROUNDING FIRE CONDITIONS.

S P E C I A L FIREFIGHTING P R O C E D U R E S
<4EAR 3ELF-CONTAIMED BREATHING A P P A R A T U S AND PROTECTIVE CLOTHING TO
P R E V E N T C O N T A C T WITH SKIN AND EYES.

- - - - - - - - - - - - - - - - - - - R E A C T I V I T Y D A T A - - - - - - - - - - - - - - - - - - -
r i 3 I L I T I = S

S T R O N G O X I D I Z I N G A G E N T S
H A Z A R D O U S CHMBUSTION OR DECOMPOSITION PRODUCTS

N A T U R E OF D E C O M P O S I T I O N PRODUCTS NOT KNOWN.

--------------- SPILL OR LEAK PROCEDURES --------------

STEP; TO 3E TAKEN i= MATERIAL is RELEASED OR SPILLED
W E A R 5=LF-CJNTAINED BREATHING A P P A R A T U S * RU83ER 300TS AND HEAVY
RU33ER GLOVES.
S W E E P UP, PLACE IN A 3AG AND HOLD FOR W A S T E DISPOSAL.
A V C I O RAISING OUST.
V E N T I L A T E AREA AND HASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

I A S T E DISPOSAL .METHOD
CAUTIOUSLY ACIDIFY A 31 SOLUTION OR A SUSPENSION OF THE MATERIAL TO

CONTINUED ON NEXT PAGE

Wricfi-ChMW 4.** I »'L

«•
o art'»•

r O32M01M
ME. O325tOi!



aldrlch chemical co.
3 0. fcx J55. Milwaukee. Aisconsin 53201 USA

~^ 6x ^"5 5~ J - " -~
- A X . 4 - J . 2'3-l9'9

I A L 3 A h ^ T Y D A T A S H E E T 3 AGE ^

C ' J S T S : 915003
PQ#: 1 7 6 0 7 5 3

MF

T •-•: 2 2 1 3 ^ - T
101 J2-tO-&

NAME: SODIUM *OLY30ATE ( VI ) QIHYDRATE,

SPILL OR L E A K P R O C E D U R E S

PH i ,^TH JJLFUP. 1C A C I D . GRADUALLY ADD A 50% E X C E S S OF AQUEOUS SODIUM
I T v J L F I T E W I T H S T I R R I N G A T ROOM T E M P E R A T U R E . A N I N C R E A S E I N T E M P E R A -
TE: INDICATE T H A T A R E A C T I O N IS TAKING r^LACE. IF NO REACTION IS
• n S E R V E ^ O'l THE A D D I T I O N OF A B O U T 10% OF THE SODIUM BISULFITE SOLUTION
I N I T I A T E IT 3Y C A U T I O U S L Y ADDING MORE A C I D . IF M A N G A N E S E * CHROMIUM,
:3 " ' JLY^QCVJH ARE P R E S E N T ADJUST THE »H OF THE SOLUTION TO 7 AND T R E A T
«1TH SUL-IDE TT P R E C I P I T A T E FOR BURIAL AS H A Z A R D O U S W A S T E . DESTROY
: ^ C C _ 3 S S U L F I O E , N E U T R A L I Z E AND FLUSH TH£ SOLUTION DOWN THE ORAIN.

--- P R E C A U T I O N S TO BE T A K E N IN HANDLING AND S T O R A G E ---
C H E - ' I C A L S A F E T Y GOGGLES.
USE P R O T E C T I V E C L O T H I N G t GLOVES AND MASK.
S A F E T Y S H O W E R A N D E Y E 3ATH.
M E C H A N I C A L E X H A U S T REQUIRED.
DO NOT BREATHE DUST.
00 NCT GET IN E Y E S , ON SKIN, ON CLOTHING.
W A S ^ THOROUGHLY AFTE.R HANDLING.
IRRI T A . - J T .
H A R M F U L SOLID.
KFE 3 TIGHTLY CLOSED.
S T O R E IN A COOL DRY P L A C E .

LABEL P R E C A U T I O N A R Y S T A T E M E N T S
HARMFUL
HARMFUL 3Y INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED.
IRRITATI N G TG EYES, RESPIRATORY SYSTEM AND SKIN.
IN CASif ?F CONTACT WITH EYES, RINSE IMMEDIATELY WITH PLENTY OF
MATE'' AND SEEK '•'EOICAL ADVICE.
,<EA} SUITABLE PROTECTIVE CLOTHING.

3UT DOES
ALDRICH

TH<= A ^ O V r I N F O R M A T I O N IS BELIEVED TO BE C O R R E C T
ALL I N C L U S I V E AND SHALL 3F USED ONLY AS A GUIDE.
LIA.3L3 =~R ANY D A M A G E R E S U L T I N G FROM HANDLING OR FROM
430VE p R ' ^ O U C r . SEE R E V E R S t : SIDE OF INVOICE OR P A C K I N G
T E R M S A.TJ CONDIT IONS OF SALE.

NOT PURPORT TO BE
SHALL NOT BE HELD

C O N T A C T W I T H THE
SLIP FOR ADDITIONAL

C O P Y R I G H T L ^ 9 Z ALDRICH CHEMICAL CO , INC.
LICENSr G R A N T E D TO MAKE UNLIMITED COPIES FOR INTERNAL USE ONLY
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aldrich chemical co
0 3cx 355. '.'iiwauxee. Wisconsin :32Q' ^

- \3 i3C

o ? 2 3 T
3 0 X -3 b

i ^E^ .S

D A T E :
915003
1760753

0 5 / 2 9 / 3

M A T E R I A L S A F E T Y D A T A S H E E T P A G E i

CAS *: 10132-13-3
HF: MA ac^Sc

IDENTIFICATION

NAME: SODIUM SELENITE, 99*

SYNONYMS
OISr~IU* S E L E M I T E * NATR I UMSELE.N IT (GERMAN) * SODIUM SELENITE *
S3DIUM SELEMITE (DOT) * UN 2630 (DOT) *

TOXICITY HAZAROS

SELE
T3XICITY

ORL-
SCU-
IVN-
ICV-
IVN-
QRL-
IMS-

DISODI'JM SALT
: VS7350000
MQ'JS ACID,

D A T A
-.1»L-»AT LD53 :7 '4G/KG
I V N - R A T LD50:3 HG/<G
" ' " - R A T LD50:6570 J G / X G

MUS LD50:7 HG/KG
MiJ3 LD50:i3 MG/XG
*US LD50:5 MG/<G
MUS LD50:300 JG/KG
DOG LD50:1916 UG/KG
R3T Lu>50:2250 UG/KG
R3T LD50 :2530 UG/KG
5PG LD50:5060 JG/KG
HOR LD50.-13 MG/KG
•^OM LD50: L 5 3 3 UG/KG

S T A N D A R D S , AND REGULATIONS
H T L V - T W A 0.2 M G ( S E ) / M 3 35INA8 5,517,86

CANCER 7EVIE^:A.MMAL INADEQUATE EVIDENCE
CANCER REVIEW. 'GRUUP 3 IMSUOL 7,56,87

'EVIE-VS,
ACT, I
[ARC
IARC
MSHA
OS HA
HSHA
MOMS

TXAPA9
EQSSDX
CTOXAO
HYSAAV
SAIGBL
NRTXDN
NRTXDN
PS">AA2
HYSAAV
AX V.I AW
HYSAAV
AJVRAH
VHTOOE

20,39,71
1,1,75
17,171,80
35 (1-3), 176, 70
17,^91,75
2,333,81
2,333,81
36,173,57
35(1-3), 176, 70
30,627,76
35(1-3), 176, 70
^1,1925,30
29,233,87

I M E M O T 9 ,2^5 ,75

EPA

S T A N O A R D - A I R r T W A 0 .2
°EL:3H T-VA 0.2 MGCSE
PEL FINAL:3H TWA 0,2

HZJ 3^379; NIS
HiO 3^t379; NIS

PROGRAM 1933,
PROGRAM 1933,

M G ( S E ) / M 3 OTLVS* 3,22^,71
/M3 FEREAC 5^,2923,89
M G ( S E ) / M 3 FEREAC 5^,2923,39
5; TNF ^80: NOS 5: TNE 1198
7; TNF 7<ti: NOS 19; TNE 105^4
POSITIVE: HISTIOINE REVERSION
POSIT IVE /DOSE RESPONSE: IN VI

; TFE 3736
-AMES TEST
TRO SCE-HUMAN

PROGRAM
PROGRAM

1988,
1983,

POSITIVE/DOSE
POSITIVE/DOSE

RESPONSE:
RESPONSE:

I N
IN

V I T R O
V I T R O

E»A GEMETOX
E?i G E N E T G X

FI-3RJ1LAST
EPA T 3 C A C H E M I C A L INVENTORY, JUNE 1990
E?A T S C A T E S T SUBMISSION ( T S C A T S ) DATA BASE, MARCH 1992
Ti t? C A S C I N O G E N E S I S STUDIES;TEST COMPLETED (PEER REVIEW) ,

T A R G E T QRGA'I D A T A
:1RMN AND C 3 V 3 R I M G S (RECORDINGS FROM SPECIFIC A R E A S OF CNS)

SCE-HUMAN
UOS-HUMAN

JANUARY 1992

CONTINUED ON NEXT PAGE
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aldrich chemical co
3c* jrf. 5J20: USA

A L = T Y :>AGE

C U 3 T S : 916003
1750753

P R O D U C T ^: 214^3-5
CAS 2: LO LJ2- 13-3
MF: N A 2 0 3 S E

NAME: SODIUM SELENITE,

TCXIC ITY H A Z A R U S

P E R I P H E R A L AND SENSATION (FLACCID PARALYSIS WITHOUT ANESTHESIA)
SPECIAL SENSES (OTHER GLFACTION EFFECTS)

NERVE
SENSE ORGANS AMD
3EHAVIGP.AL (SOMNOLENCE)
B E H A V I O R A L (CONVULSIONS GR EFFECT ON SEIZURE THRESHOLD)
3EHAVIGRAL (CHANGE IN MOTOR ACTIVITY)
3EHAVI3RAL ('"USCLE CONTRACTION OR SPASTICITY)
C A R D I A C (AR^YTH'^IAS)
CAPOIAC (PULSE RATE INCREASED WITHOUT FALL IN 3P)
CARDIAC (OTHER CHANGES)

THORAX GR RESPIRATICN
THORAX JR RESPIRATICM
THORAX GR RE SP IR AT I CN
THORAX GR RE 3? IP.AT I CN
THORAX GR RESPIRATION

GASTROINTESTINAL ( HY PERHOT ILI TY t DIARRHEA)
ENDOCRINE ( HYPQGL YC E ̂ I A )
•1AT=RNAL EFFECTS (UTERUS, CERVIXt VAGINA)
EFFECTS ON FERTILITY ( ?OS T- IMPLANTA TION MORTALITY)
EFFECTS GN FERTILITY (LITTER SIZE)

Q^ EMBRYO GR FETUS (EXTRA EM3RYQMIC STRUCTURES)
ON EMBRYO GR FETUS (FETOTOX 1C I TY )
ON NEW30RN (LIVE 3IRTH INDEX)
GN NEWBORN (VIABILITY INDEX)
ON NE'^ORM (WEANING OR LACTATION INDEX)
ON NcrMGRN (GROWTH STATISTICS)

AMD GROSS METABOLIC (WEIGHT LOSS OR DECREASED

LUNGS i
LUNGS,
LUNGS,
LUNGS

(ACUTE PULMONARY EDEMA)
(OYSPNAE)
(CYANOSIS)
(RESPIRATORY STIMULATION)
(OTHER CHANGES)

EFFECTS
EFFECTS
EFFECTS
EF-ECT3
EFFECTS
UTRITIONAL WEIGHT GAIN)

UMLY
O A T A

SELECTED REG
IS PRESENTED

STRY OF TOXIC EFFECTS OF CHEMICAL SU3STANCES
HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE

(RTECS)
INFORMATION

HEALTH HAZARO OATA

ACUTE r^FECTS
«AY 35 FATAL IF INHALED* SWALLOWED, OR A3SGRBEO THROUGH SKIN.
CMISES EYE ANO SKIN IRRITATION.
M A T E R I A L IS IRRITATING TO MUCOUS MEMBRANES AND UPPER
RESPIRATORY TRACT.
EXPOSURE CAM CAUSE:
NAUSEA, DIZZINESS AND HEADACHE

CHROMIC EF=ECT3
LABGRATJRY EXPERIMENTS HAVE SHOWN MUTAGENIC EFFECTS.

CONTINUED ON NEXT PAGE



aldrich chemical co
0 5cx 355. W'/i*a<j*ee. A'/sconsin 5J20? O'S/l

~ . ' << *' ~ :•;;:: =

M A T E R I A F E T Y D A T A E T 3 AGE

C'JSTrf: 915003
0Q»: 1760753

PRODUCT 2: 21^8-5
CAS *: 10 102- 13-6
Mr: NA203SE

NAME: SODIUM SELENITEt 99*

HEALTH HAZARD DATA

TARGET ORGAN(S):
LIVE'.

:IRST A10
IM CASE Or CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS
AMOUNTS OF WATER FOR AT LEAST 15 .MINUTES WHILE REMOVING CONTAMINATED
CLOTHING AND SHOES.
ASSURE ADEQUATE FLUSHING GF THE EYES BY SEPARATING THE EYELIDS
WITH FINGERS.
IF INHALED* REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF 3REATHING IS DIFFICULT* GIVE OXYGEN.
IF SWALLOWED* WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN IMMEDIATELY.
WASH CONTAMINATED CLOTHING 3EFORE REUSE.

PHYSICAL DATA

A P P E A R A N C E AND ODOR
WHITE POWDER

FIRE AND EXPLOSION HAZARD DATA

EXTINGUISHING MEDIA
OH BUST ISLE.
=<TINGUISHPIG MEDIA A P P R O P R I A T E
FIREFIGHTPJG PROCEDURES

SELF-CONTAINED 3REATHING A P P A R A T U S
:MT C O N T A C T W I T H SKIN AND EYES.
FIRE AND E X P L O S I O N S H A Z A R D S
S TOXIC FUMES UNDER FIRE CONDITIONS.

USE
SPECIAL

WEA
°REV

UNUSUAL

TO SURROUNDING FIRE CONDITIONS,

AND PROTECTIVE CLOTHING TO

REACTIVITY DATA

INCOMPATIBILITIES
3TRGNG ACIDS
PROTECT PRCJM MOISTURE.

HAZARDOUS COMBUSTION OR OECOMPCSITION PRODUCTS
SELEMI'JM/SELENIUM OXIDES

SPILL OR LEAK PROCEDURES

STEPS TO 3-I- TAKEN IF MATERIAL IS RELEASED OR SPILLED
EVACUATE AREA.

CONTINUED ON NEXT PAGE



aldrich chemical co
3c* 3:5. V'lwauxee. <V,SCO"S.T 5320! USA

-t i- j - c- c- V
.i-.ii ;-: -9 -9

T A H E E T

21^43-5

MF: NA233.3E

= > A G E

NAME: SODIUM S E L E N I T E ,

G U S T S : 316003
°0;s: 1760753

SPILL OR LEAK PRCCEOURES

WEA2 5ELp-CONTAINED BREATHING APPARATUSt RU33ER 300TS AND HEAVY
RU68-R 3L3VES.
3WEE=> UP, PLACE IN A BAG AND HOLO FOR WASTE DISPOSAL.
AVOID RAISING DUST.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS

WASTE DISPOSAL METHOD
JURY IN A LA.NOFILL SITE APPROVED FOR THE DISPOSAL DF CHEMICAL
AND "-"AZAROOUS WASTES.

PRECAUTIONS TC 3E TAKEN IN HANDLING AMD STORAGE

WEiR APPROPRIATE NIQ3H/1SHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT
S, SAFETY TOGGLES, OTH

SAFETY SHOWER AND EYE <3ATH,
USE ONLY IN A CHEMICAL FUME HOOD.
00 NOT 3REATHE OUST.
00 NOT GET IN EYESt ON SKIN, ON CLOTHING.
AVOID PROLONGED OR REPEATED EXPOSURE.
WASH THOROUGHLY AFTER HANDLING.
HIGHLY TOXIC.
IRRITANT.
POSSI3LE MUTAGE'l.
KEE? TIGHTLY CLOSED.
MOISTURE SENSITIVE
STORE IN A COOL ORY PLACE.

LA^EL 03ECAUTIO:iArtY STATEMf.NTS
HIGHLY TOXIC (USA DEFINITION)
VERY TOXIC (EUROPEAN DEFINITION)
V£.?Y TOXIC 3Y INHALATION, IN CONTACT WITH SKIN AND IF SWALLOWED.
I R R I T A T I N G TO EYES, RESPIRATORY SYSTEM AND SKIN.
POSSIBLE RISK OF IRREVERSIBLE EFFECTS.
POSSIBLE CARCINOGEN.
POSSIBLE MUTASEN.
IF ri3U FEEL UNWELL, SEEK MEDICAL A O V I C E (SHOW THE LABEL W H E R E
P O S S I B L E ) .
WEAR SUITABLE PROTECTIVE CLOTHING, GLOVES AND EYE/FACE
PROTECTION.
DO NOT BREATHE OUST.

REGULATORY INFORMATION
THIS PRODUCT IS SUBJECT TO SARA SECTION 313 REPORTING REOUIRFMENTS.

CONTINUED ON NEXT PAGE



aldrich chemical co
3 0. Box 355. Milwauxee. Wisconsin 5320' USA

^ A T E R I A L S A F E T Y D A T A S H E E T P A G E 5

C'JST'-J: 916003
L760753

P R O D U C T t: 21^3-5 NAME: SODIUM SELENITEt 9<n
CAS 3: L3102-L3-3
MF: N A 2 0 3 S E

THE ABOVE IMPORTATION IS BELIEVED TO 3E CORRECT 3UT DOES NOT PURPORT TO BE
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. ALDRICH SHALL NOT 3E HELD
LIABLE FOR A \Y OARAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL ,
TERMS AND CONDITIONS OF SALE.

COPYRIGHT 1992 ALDRICH CHEMICAL CO t IMC.
LICENSE GRAFTED TO MAKE UNLIMITED COPIES FOR INTERNAL USE ONLY.
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Genium Publishing Corporation
1145 CataJyn Street

Schenecudy. NY 12303-1836 USA
;5181377-8854

Material Safety Data Sheets Collection:

Sheet No. 294
Sodium Sulfide

Issued: 4/90
Section 1. Material Identification 31
Sodium Suifide Description: Best prepared from trie elements in liquid ammonia. Also obtained by dehydrating sodium
i u l f j d e nonanvdrate. Used \n manufacturing rubber and sulfur dyes; in metal refining, couon printing, dehauing hides,
Aool puUicg . cr.graving, ore flotauon, paper-pulping process, and desulfurmng viscose rayon; as a photographic reagent, i
chemical :n^rrneau^. ana a laboratory reagent.
Other Designations: CAS No. 1313-82-2. Na.S. sodium monosulfide; sodium suLfuret: sodium sulphide.
Manufacturer: Contact your supplier or distributor. Consult the latest Chenucan*eeit. Bu\en Cuide^ for a suppliers I ISL

\FP:\

Section 2. Ingredients and Occupational Exposure Limits
Sodium suifide, ca iOO%

OSHA PEL
:••' ?c esub'ushed

ACGIHTLV. 1989-90
None estaoushed

MOSH REL. 1987
None established

Toxicity Data*
None listed

•Monuor NIOSH. RTECS fWEI90SOOO). for future loxicily data.

Section 3. Physical Data
Melting Point: 2156 'F 1180 'C
Molecular Weight: 78 04 g mol

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

Specific Gravity (H,O = 1 at 39 T'4 'Cl: 1 .356 at 57 T/14 'C
Water Solubility; Soluble

Section 4. Fire and Explosion Data
Flash Point: None reoorted Autolgnltlon Temperature: None reported LEL: None reported L'EL: None reported
Extinguishing Media: Use dry chemical CO., Haloo. water spray, or standard foam to fight fires involving sodium suifide.
Unusual Fire or Explosion Hazards: Sodium suifide is a moderately flammable solid when exposed to heat or name. It can explode with rapid
heating or percussion. When it contact* acids, this material yields flammable hydrogen suifide. When burned, it yields sulfur dioxide. Finely
divided scd;um suifide forms explosive mixtures in air.
Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus fSCBA) with a full facepiece
operated m the pressure-demand or positive-pressure mode. Be aware of runoff from fire control methods. Do not release to sewers or waterways.

Section 5. Reactivity Data
SLability/Polymerization: Although stable at room temperature m closed containers under normal storage and handling conditions, sodium
suifide is unstable and can explode with rapid heating or percussion. This material is extremely hygroscopic (absorbs moisture from the air) and
discolors upon exposure to the air. Hazardous polymerization cannot occur.
Chemical Incompatibilities: This material reacts violently with water, carbon, diazomum salts, o-nitroanilioe diazonium salt, n.n-dichlororoeth-
ylamine, acids, and oxidizing materials.
Conditions to Avoid: Avoid contact with heal or any ignition source.
Hazardous Products of Decomposition: Thermal oxidative decomposition of sodium suifide can produce toxic fumes of sulfur oxides (SOJ and
sodium oxide (Na,O).

Copmin e 1 990 t CorponaoB.
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section 6. Health Hazard Data
jranocenicity: Nciincr ihc NTP. IAKC. nor OSHA :is;s soaium su;: idc is a carcinogen.
u m m a r y of Risks: Sodium suifide is a strong imLani 10 s k i n and ussuc. It yields '.oxic su l fur dioxide when burn ing and toxic hydrogen sui f ;de
-. .. :ruict w i th acids. H i g h concentrations i500 to :000 ppmi ol hyarojcr1. suif ide \MSDS C-jllecuon, No. 521 can cause systemic poisoning
•. ~r.L.mi/.cd bv respiratory paralysis and unconsciousness. lol iowca ov aeaih. Sulfur dioxide (A/SOS Cjiiecuon. No. 501 'affects the resciratory
•i-1.. - I U M H C broncnial irritation, difficulty in orcathir.g, pulmonary edema, ind ai high leveis. possible respiratory paralysis. Short-term expo- '
-::s J D O V C JOO to :00 ppm are immediately l i f e threatening.

Medical Conditions Aggravated by Long-Terra Exposure: None reported.
r;ei Orjans: S'tin. eves, respiratory lacu

P r i m a r y Kn t r \ Routes: Inhalat ion, slcn or ;;ssue cor.tact.
\» :u te Kffects: Direct ccntac: wun socium suu' ide TTIJ^S the SKID and CL-.er Lssue. Eye contact may cause painful coniuncuvius . colored halo
:::':;•-) en v i s ion , ana ud.soasm.
Chronic Effects: None reported.
FIRST AID
F.ves: r i u sh nnmediate:y. including under the eyeiids, gently but thoroughly with flooding amounts of running water for at least 15 min.
Skin: Remove contatcinated clothing. After rinsing aifected skin with Hooding amounts of water, wash it with soap and water.
Inha la t ion : Remove exposed person to fresh air and support breathine as needed.
Incestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have a conscious person dunk 1 to 2 glasses of
•*a^r. irien induce repeated vomiting until vomit is clear.
After first aid, get appropriate in-plant, paramedic, or community medical support
Phvsic ian 's Note: Eye exposure may result in fundoscopic and retinal changes that usually resolve within 12 hr. All eye exposures should have
:isc^r.c and follow-up fundoscopic evaluation. If exposure is significant, nitrate-induced methemoelobmemia has been advocated as treatment on
-ij ras is Liat raethemoglobm bad the toxic hydrosuifide anton. formicg sulfmethemoglobm. Inhaling amyl nitrate or intravenous sodium nitnte
'•. rccor^mcnded. Do not use thiosulfate.

Section 7. Spill. Leak, and Disposal Procedures
^ p i i L Leak: Noui'y sai'ety personnel and immeaiateiv remove ail heat ans igni t ion sources. Cleanup crew should protect against vapor inhalation
jr.; c:rccL sicin or eye cootacL Do not handle wi th Dare nands! Using nccspanoog tools, scoop spilled material into appropriate disposal contain-
ers Follow applicable OSHA regulations 129 CFR 1910.1201.
Disposal: Conuct vour supplier or a licensed contracicr for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations
R C R A Hazardous Waste (40 CFR 261.33): Not listed
CERCLA Hazardous Substance ;40 CFR 302.4): Not listed
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical |40 CFR 372.65): Not listed
OSHA Designations
Air Contaminant (29 CFR 1910.1000. SubpanZ): Not listed

Section 8. Special Protection Data
Goggles: Wear protective eyeglasses or chemical safery goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134> and. if necessary, wear a NlOSH-approved respirator. For emergency or
-crj-outmc operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.
Warninc: Air-punfying respirators do noi protect woricers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact.
\ ennlation: Provide general and local explosion-proof ventilation systems to control airborne concentrations. Local exhaust ventilation is
:rc:;rrcd since it prevents contaminant dispersion into Jie wort area by controlling it at its source/031

Safety Stations: Make available in the work area emergency eyewash stations, saiety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, imtants. Remove this
~ij;naJ from your shoes and equipment. Launder contaminated clothing before wearing.
Comments: Never eau dnnk, ar smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
• -Cieng. using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments
Morale Requirements: Store in lightly closed containers in a cool, dry area away from all possible ignition sources and incompatibilities
Sec 5). especially liquid acids. Protect containers against physical damage. Store in glass bottles, cans, and steel drums.

Engineering Controls: Avoid direct contact with slon and tissue. Do not handle with bare hands! Practice good personal hygiene. Do not
expose sodium suifide 10 any heat or ignition sources. Do not allow sodium suifide to contact acids since their reaction evolves touc hydrogen
s a! fide.

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

suif ide with less than 30% water of crystallization sulphide with less than 30% water of crystallization
DOT Hazard Class: Flammable solid FMO Hazard Class: 4.2
1D No.: U N13 85 IMO Label: Spontaneously combustible
DOT Label: Flammable solid IMDG Packaging Group: II
DOT Packaging Requirements: 173.207 ID No.: UN 1385
DOT Packaging Exceptions: 173.153

MSDS ColUction References: 7, 73, 84, 85, 103. 123. 124. 126, 127. 136
Prepared by: MI Allison. BS; Industrial Hygiene Review: DJ Wilson. CM; Medical Review: MJ Hardies. MD

> •mnnl mc«iTyra«awo«»nvM>MatB«u«t«rip»m»»c««p»ol»b«rt.hidta«DiiM»>H««na>Jiiri>f
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aldrich chemical co. S f >1
3 0 3cjr j55. Miiwauxee. iV'Sconsin 5320 I O'S/*

^ 1 < ' -, D "
G V = > A C - J 3 E ;.Y ••--•ll± ^ ^ _ )A7E: 05/29/

~ J ^ G 3 : 1 7 5 0 7 5 3

M A T E R I A L S A F E T Y O A T A S H E E T = > ,

I D E N T I F I C A T I O N

? - ? ~ > U C ~ ^: JO 103-0 N A M E : ZINC C H L O R I D E * 9 3 +"5
C A C -'-: 7 S ^ o - 3 5 - 7
M F : C L 2 Z N

2 'JTTE?. j- Z INC « CHLORURE CE ZINC ( F R E N C H ) * TINNING FI_UX ( D O T ) * 'JN
13^0 (^D « UN 2311 ("lOT) * ZINC 3UTTER « ZINC CHLO-^ I -^E ( A C G I H , O S H A )
* Z I ' l C CriL^3 . lOEt ANHYCRTJS ( O C T ) « ZINC C^LORI?£» SOLUTION ( O O T ) *
Z I N C (CHLGKURE DC) ( F R E N C H ) « ZINC D ICHLORIOE * ZINC MURIATE ,
S J L J T i r j ( 30^ ) * Z I N C C (CLGRURG 01) ( I T A L I A N ) * Z INKCHLQRIO ( G E R M A N ) *

Z INKC.HLQRIL'iE ( D U T C H ) *

T O X I C I T Y H A Z A R D S

RTTCS Z'-'L^OOOOO

T O X I C I T V U T A
O O L - ^ A T L D 5 0 : 3 5 0
I o p - 3 A r i _D50 :5 ] MG (
ORL-"US LD50:3 r?D
IPR- U I JS LD50:2^ MG/'<3
SCU-^J3 LD50:33:- MG/XG
0 R L — G P. i LJ 50:203 '̂ G/.̂ G

REVIEWS, STANOAROGt ANQ REGULATIONS
AC"IH TLV-T^A 1 '•'G/̂ 3; 3TEL 2 MG/M3 (VAPOR) 35INA8
EPA -Ic:lA 1-333 PESTICIDE SUBJECT TO REGISTRATION OR RE-PEG I STRATI I

FGREAF 7,313,^2
VHTOOE 30,22^,81
FOREAE 7,313,^-2
TXAPA9 53,^-61,3;
OYYAA2 3,1067,7'
FOREAE 7,313,^2

(FU.ME) OTLVS* 3,233,71
TS.-'A ^vL:^^ f-M I HG/M3, FUME FEREAC 5^,2923,99
OSHA =>-_{_ FINAL:3H TWA L MG/M3;STEL 2 MG/M3, FUME FEREAC 5^,2923,39

1 )7±: HZD 77150J NTS l<*2; TNF 20^16; NOS 3^5 TNE 135570
H33: HZO 77150; NIS 172; TNF 22612; NCS 115J TNE 35300^; TFE

•^775 ?
^i G-;i:T3X P'.CiGP.AM 1933, POSITIVE: CELL TRANSFORM.-SA 7/SHE; HOST-
^fT l A T E D ASSAYpi '.,rN = TOX PRUGRAM 1933, POSITIVE: ^ISTIOINE REVERSION-AMES TEST
P4 GEN-TOX PROGRAM 1933, NEGATIVE: IN VITRO CYTOGENETlCS-HUMAN

GE; . :TGX PROGRAM 1933, NEGATIVE: a suaTiLis REC A S S A Y ; SPERM
E^i T 3 C A CHEMICAL INVENTORY, JUNE 19<?0
E ^ ^ T 3 Q A T E S T SU3M ISSION ( T S C A T S ) DATA BASE, MARCH
O S H A A N A L Y T I C A L METHOD 31D-125G

T A R G E T O R G A N O A T A
S E ^ S E J3GANJ AN.? S°ECIAL SENSES (MIOSIS)

CONTINUED HN NEXT PAGE
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aldrich chemical co
3c*3?5 5 320 ' USA

'•i ex. :^ a-13 - c- c-
- A X . -41 4. .2"-~3~3

I A L 3 A F c T Y D A T A S H E E T P A G E Z

C 'J 5 T 3: Pi
PO*: 1760753

PRTJ 'UCT - - : 2 0 3 C 3 - 6 : ZINC CHLORIDE, 98 + 5;

TOXICITY HAZARDS

V A S C U L A R (3P E L E V A T I O N ' JOT C H A R A C T E R I Z E D IN AUTONOMIC SECTION)
G A S T R O I N T E S T I N A L ( C O L O N TUMORS)
E N D O C R I N E (CHANGE IN LH) >-^
E N D O C R I N E (CHANGE IN G Q N A D C T R O P I N S >
P A T ^ R . N A L EFFECTS (OTHER EFFECTS ON MALE)E F = = C T 3 JM F E R T I L I T Y (FEMALE FERTILITY INDEX)
= = = E C T 3 ON F E R T I L I T Y ( P O S T - I M P L A N T A T I O N M O R T A L I T Y )
S P E C I F I C DS; l /=L3? M ENTAL A SNCRM AL I TI ES (-MUSCUL3 S K E L E T A L S Y S T E M )
TU'-^RISE^i: EFFECTS ( T E S T I C U L A R TUMORS)
NU r ? IT IGMAL AND GROSS M E T A B O L I C (WEIGHT LOSS OR O c C R E A S E O WEIGHT G*ir4)
T U ^ Q R I 3 E N I C ( E Q U I V O C A L T'J^CRIG£NIC AGENT 3Y R T 6 C S C R I T E R I A )
TNLY S E L E C T E D R E G I S T R Y 3= T O X I C EFFECTS OF CHEMICAL SUBSTANCES ( R T E C S )
^ A T ^ IS P R E S E N T E D HERE. SEE ACTUAL ENTRY IN R T E C S <=OR COMPLETE INFORMATION.

HEALTH HAZARD DATA

ACUTE EFFECTS
H A R M F U L IF S W A L L O W E D , INHALED, OR A B S O R 3 E O THROUGH SKIN.
M A T E R I A L is EXTREMELY DESTRUCTIVE TO TISSUE OF THE MUCOUS MEMBRANES
AND UPPER RESPIRATORY TRACT, EYES AND SKIN.
INHALATION HAY ^E FATAL AS A RESULT OF SPASM, INFLAMMATION AND EDEMA
OF THE LARYNX AND 3RCNCHI, CHEMICAL PNEUMONITIS AND PULMONARY EDEMA.
SYMPTOMS OF EXPOSURE MAY INCLUDE BURNING SENSATION, COUGHING,
WHEEZING, LARYNGITIS, SHORTNESS OF BREATH, HEADACHE, NAUSEA AND
70 M[ TING.

CHRONIC EFFECTS
LA-1H3 \rORY --fXPE* IMENTS HAVE SHOWN MUTAGENIC EFFECTS.
TO T^^ =^5T OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, A.NO
TQXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

FIRST AID
IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES OR SKIN WITH COPIOUS
V'JUNTJ OF WAT:R FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED
CLOTHING AND SHOES.
ASSURE ADEQUATE FLUSHING OF THE EYES 3Y SEPARATING THE EYELIDS
WITH FINGERS.
Ic INHALED, RE.M3VE T3 FRESH AIR. IF MOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.
[<= S-.'ALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN.
••̂ "̂  CONTAMINATED CLOTHING BEFORE REUSE.

CONTINUED ON NEXT PAGE

I O3JSW43 '*>«i



aldrich chemical co.
. 3ox 355. Vi/wa^xee. Wisconsin 53201 USA

S A F E T Y n A T A S H E E T P 4 I

CUST2: 916Q03
POv': 1760753

PRODUCT *: 20803-6 NAME: ZINC CHLORIDEt 98+*
CAS ~,: 76^6-35-7
HP: CL2ZN

HEALTH HAZARD DATA

DISCARD CONTAMINATED SHOES.
ADDITIONAL INFORMATION

ZINC CHLORIDE AND ITS AQUEOUS SOLUTIONS ARE CORROSIVE TO THE EYES AND
S'<IN. THEY CAUSE CONJUNCTIVITIS AND CORNEAL 3URNS IN THE EYE AND
PRODUCE CHEMICAL BURNS, PARTICULARLY ON AREAS WHERE THE SKIN IS BROKEN.
INGEST I ON PRODUCES A CORROSIVE ACTION TO THE MOUTH, THROAT AND DIGESTIVE
T=>ACT rfHlCH CAN INCLUDE SYMPTOMS OF STOMACH PAIN, NAUSEA, VOMITING,
BLOODY DIARRHEA, SWELLING OF THE THROAT, 3LOOO IN THE URINE AND SHOCK.
INHALATION IRRITATES THE NCSE AND THROAT PRODUCING COUGH, CHEST PAIN,
BLUISH SKIN, FEVER, NAUSEA AND VOMITING, SHORTNESS OF SREATHt DIFFICULTY
IN BREATHING (ONSET MAY 3E DELAYED 3Y SEVERAL HOURS) AND PNEUMONIA.
FATALITIES HAVE OCCURRED 3Y INHALATION ANO INGESTION.

PHYSICAL DATA

MELTING PT: 293 C
SPECIFIC G R A V I T Y : 2.910
V A P O R PRESSURE: 1 MM 3 ^2

A P P E A R A N C E ANO ODOR
WHITE OR OFF-*HITE POWDER

FIRE AND EXPLOSION HAZARD D A T A

EXTINGUISHING M E D I A
NQNCOM3USTI3LE.
USE E X T I N G U I S H I N G MEDIA A P P R O P R I A T E TO SURROUNDING FIRE CONDITIONS.

S° tC IAL FIREFIGHTING PROCEDURES
HEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
P R E V E N T C O N T A C T WITH SKIN ANO EYES.

UNUSUAL FIRE ANO EXPLOSIONS HAZARDS
E ^ I T S T O X I C FUMES UNDER FIRE CONDITIONS.

REACTIVITY D A T A

INCO^PATI3IL ITIES
S T R O N G OXIDIZING AGENTS
P R O T E C T FROM MOISTURE.

H A Z A R D O U S COMBUSTION OR DECOMPOSITION PRODUCTS
HYDROGEN CHLORIDE GAS
M E T A L OXIDES

SPILL OR LEAK PROCEDURES

STEPS TO 3E T A < ~ N IF M A T E R I A L 13 RELEASED OR SPILLED
E V A C U A T E A R E A .

CONTINUED ON NEXT PAGE
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aldricti chemical co

T A 3 H E E 7 3 A 3 E

C J S T * : 916003
30*: L 7 6 0 7 5 3

ZTHDB-S N A M E : ZINC CHLORITE , 9 8 +"4
-i 5- 7

••'F: CL2IN

SPILL OR L E A K P R O C E D U R E S

3REATHIMG A ? ° A R A T U S , RU33ER SOOTS AND HEAVY
- " J 3 T E 3 i L J V E S .
C O V E R '.^ITH DRY LIME OR SODA A S H , PICK UP, <E£? IN A CLOSED CONTAINER
V-iO '-'OLD FOR W A S T E D I S P O S A L .
V E N T I L A T E A R E A A N O W A S H SPILL S I T E A F T E R ' • 'ATERIAL PICKUP I S C O M P L E T E .

' E D I S P O S A L M E T H O D
THE M A T E R I A L SHOULD 5E D I S S O L V E D IN 1) W A T E R : 2) A C I D SOLUTION OR 3)
O X I D I Z E D TO A W A T E R - S O L ' J J L E S T A T E . P R E C I P I T A T E THE M A T E R I A L AS THE
JUL^ IDE , A D J U S T I N G THE PH CF THE SOLUTION TO 7 TO COMPLETE PRE-
C I ° : T A T I O N . FILTER THE PISCLUSLES AND D I S P O S E OF THEM IN A HAZARDOUS-
. - r f A S T E 3 I T E . D E S T R O Y A N Y E X C E S S SULFIDE W I T - ^ SODIU-i HYPOCHLORITE.
N ' ' . I T ^ A ' _ I Z = THE S O L U T I O N B E F O R E FLUSHING DOWN THE DRAIN.

' R E C A U T I C N S TC 3E T A K E N IN HANDLING AN^ S T O R A G E
^ E A R 4 3 ° ^ C P R I A T E N I O S H / M S H A - A P P R G V E O R E S P I R A T O R , C H E M I C A L - R E S I S T A N T
SLIVf.:, S A F E T Y G O G G L E S , O T H E R P R O T E C T I V E CLOTHING.
S A F = r Y S H O W E R A N O E Y E iATH.
USE riLY IN A C H E M I C A L FUME HOOD.
FiCZ SHIELD ("3-riCH MINIMUM).
DO NOT 3 R E A T H E D U S T .
30 VOT GET IN E Y E S , ON SKIN, ON CLOTHING.
V /OI^ P R O L O N G E D CR R E P E A T E D EXPOSURE.
• • < A S H THOROUGHLY A F T E R HANDLING.
C O R R O S I V E .
T -; x i C .

E 3 r IGHTLY CLOSED.
G ? . O S C O P I C
.TRE IN A COOL ORY
= > ° r : C A U T I O N ^ R Y S T A T E M E N T S

C A U S E S 3URN3 .
T- iX . !C 3Y INHALATION, IN C O N T A C T * ITH SKIN AND IF S W A L L O W E D .
^ D S S U L f - RISK OF I R R E V E R S I B L E E F F E C T S .
pnS3HLE M1JTAGEM.
M C A S E IF C O N T A C T WITH EY5S, R INSE IMMEDIATELY W I T H PLENTY OF
W A T - R AMD SEEK MEDICAL ADVICE.
T - \ < c JF= IMMEDIATELY ALL CCNTAMINAT6D CLOTHING.
I c YOU FfEL UNWELL, SEEK MEDICAL A O V T C E ( S H O W THE LA3EL W H E R E

CONTINUED ON N E X T P A G E



aldrich chemical co
3ox 355. Wisconsin 5320'

T E I A L E T Y D A T A P A G E

GUSTS: 916003
PCS: L760753

PRODUCT 91 20303-6
C A S * :7S<t6-35-7
'4F: C L Z Z N

NAME: ZINC CHLORIDET

PRECAUTIONS TC 3E TAKEN IN HANDLING AND STORAGE

KEEP CONTAINER TIGHTLY CLOSED IN A COOL WELL VENTILATED PLACE.
REGULATORY INFORMATION

THIS PRODUCT IS SUBJECT TO SARA SECTION 313 REPORTING REQUIREMENTS.

THE A3HVE INFORMATION IS 3ELIEVED TO BE CORRECT 3UT DOES NOT PURPORT TO BE
ALL INCLUSIVE AND SHALL 3£ USED ONLY AS A GUIDE. ALDRICH SHALL NOT 3E HELD
LIA3LE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE
ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TERMS AND CONDITIONS OF SALE.

COPYRIGHT 1992 ALQRICH CHEMICAL CO » INC.
LICENSE GRANTED TO *AKE UNLIMITED COPIES FOR INTERNAL USE ONLY.


