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Dear Ms. Eyerman,

Trinity Consultants, on behalf of Materion Advanced Materials Technologies and Services Corporation
(Materion), is submitting this application for a Significant Revision of Authority-to-Construct (ATC) Permit
1962-M1-1TR, for the Materion North facility, located at 5941 Midway Park Blvd. NE, Albuquerque.

The modification in this application includes the addition of a new thermal sprayer (Unit PS-07) and dust
collector (Unit DC-06).

Enclosed is a hard copy of the application which consists of the Application Checklist, Application Summary, and
the Air Quality Long Form Application. If you have any questions or comments about this application, please do
not hesitate to call me at (505) 266-6611 or contact me by email at jzenker@trinityconsultants.com.
Alternatively, you may contact Mr. Richard Vitale with Materion at (505) 342-5518 or by email at

Richard.Vitale@materion.com.

Sincerely,

(/ £

Jake Zenker
Consultant

Cc: Roger Balcerak (Materion)
Richard Vitale (Materion)
Armando Zarrazola (Materion)
Paul Muniz (Materion)

Samuel Tullos (Materion)
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1. SUMMARY

This document is an application for a Significant Revision of Authority-To-Construct Permit #1962-M1-1TR for
the North facility (North) owned and operated by Materion Advanced Materials Technologies and Services Corp.
(Materion). The facility is located at 5941 Midway Park Blvd. NE in Albuquerque, New Mexico (UTM 353,862 m
E, 3,890,794 m N) and is currently operating. Materion seeks to add an additional thermal sprayer unit (unit PS-
07) to their North facility.

Table 1-1 below provides an overview of the proposed changes to the current North facility permit.

Table 1-1. Proposed Revisions to Authority-To-Construct Permit #1962-M1-1TR

Unit Description Action
Ccc3 Continuous Casting Furnace Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
Al Belt Annealing Furnace Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
IF1 Induction Furnace Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
IF2 Induction Furnace Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
EG1 Emergency Generator Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
AG1 Melting Furnace Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
AG2 Melting Furnace Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
FUM-05 TMD Cast Target Reconditioning Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
CAST-02 TMD Cast Target Reconditioning Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
LT-14 TMD Finishing Process Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
LT-15 TMD Finishing Process Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
MLL-09 TMD Finishing Process Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
PS-02 TMD Finishing Process Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
FS-01 TMD Form Spray Process Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
PS-05 TMD Strip, Grit Blast, and Bond Coat | Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
PS-03 TMD Strip, Grit Blast, and Bond Coat | Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
PS-04 TMD Strip, Grit Blast, and Bond Coat | Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
PS-06 TMD Strip, Grit Blast, and Bond Coat | Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
PS-01 TMD Thermal Spray Will remain as currently permitted in Authority-to-Construct Permit 1962-M2-1TR
PS-07 Thermal Spray New Equipment
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2. PROCESS DESCRIPTION

This section describes the processes currently taking place at the North facility and the units/processes which
are being added in this permit application.

PROCESSES CURRENTLY AT NORTH FACILITY

Materion North produces precious metal fabricated products. The primary metal is silver produced with a high-
degree of purity or alloyed with copper, tin, zinc, nickel, and/or palladium. The North facility processes
customer supplied, non-toxic, silver bearing material including pure silver shot, bars, billets, or scrap trimmings.
The processing of silver bearing materials can include the following steps: melting, milling, annealing, alloying,
chemical/mechanical finishing. The saleable products are pure silver or silver alloy in the form of bars, strips,
rods, and machined products.

Silver Products

The air pollutant emissions from the natural gas-fired annealing furnace (A1) are typical for an external
combustion unit including NOy, CO, VOC, SO; and particulates. There are two electrically powered furnaces
including the continuous casting furnace (CC3) and annealing furnace (IF1). IF2 is an identical unit to IF1 and
will be used as a backup unit to IF1 if needed. It is stored onsite but not connected or operational. The
continuous casting furnace (CC3) is not a source of NOx, CO, VOC nor SOz emissions by virtue of being electrically
powered. In the case of the continuous casting furnace, the melting is performed without the use of fluxes or
other additives that would result in NOx or particulate emissions. However, some silver/zinc alloys may be
produced in the continuous casting furnace which would have particulate emissions. The melting in this furnace
is performed in a nitrogen atmosphere which mitigates the oxidation of zinc into zinc oxide. There are no
emissions of NOy associated with this. In the annealing process, only heating and not melting of the metals takes
place. No fluxes or additives are used in the annealing process that would result in particulate emissions. Figure
2 shows the silver strip process flow.

Silver Targets
Pure silver cast billets are heated in an annealing furnace (IF1) and then hot pressed using a mechanical press.

Target Products

The sputtering target production process flow is summarized in Figure 3. The air pollutant emissions from the
natural gas-fired melting furnaces (AG1, AG2) are typical for external combustion units including NO,, CO, VOC,
SO; and particulates.

The steps in the target production process are:

1. Melting high purity precious metals and alloys thereof in a gas fired furnace (AG1, AG2). Casting the
metal into graphite molds to form rectangular billets.

2. A series of elongating and annealing steps are conducted on the billet to achieve a certain dimension
and grain refinement. The precious metal billet is run through a rolling mill which elongates and work
hardens the billet. The piece is then run through the mesh belt electric annealing furnace (BA1) which
makes the billet soft again so that further rolling reductions are possible.

For the majority of targets the electric annealing furnace is operated under normal atmospheric
conditions e.g. ambient pressure with a normal atmospheric composition. For some alloys,
(approximately 20% of production) the annealing process requires an oxygen free condition.
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3. When the billet meets the required dimensions it is put in a flattening press to remove rolling mill
induced waves.

4. The billet is loaded into a CNC milling machine or lathe to produce a dimensionally precise shape to
meet customer requirements.

5. The precious metal target in cleaned, QC inspected and packaged for shipment to the customer.

Cast Target Reconditioning

Used rotatable Tin and Indium alloy sputtering targets are returned by customers for reconditioning and
recasting. The targets are heated with a handheld propane burner (CAST-02) until the alloy is soft enough to
remove by scraping it off with hand tools inside a reconditioning hood (FUM-05). The recovered alloy is recycled
internally or sent off-site for refining, depending upon quality. Unit CAST-02 will be vented to the room.

Form Spray Process

In the form spray process, solid metals are melted in an electric melt chamber, then sprayed onto a rotating tube
in unit FS-01. Argon is used as a blanket gas and as a carrier medium for the sprayed metals. MAPP (stabilized
mixture of methylacetylene and propadiene) gas cylinders are used for some alloys to pre-heat the spray nozzle
immediately prior to melting. Overspray is exhausted to a dedicated cartridge style dust collector (DC-11) which
is located outside of the main building. The dust collector has a collection efficiency of 99.99% and is considered
inherent to the process as the materials collected are recycled and have monetary value. The remaining
emissions from the dust collector are emitted to the atmosphere through a dedicated stack.

Stripping, Grit Blast, and Bond Coat Process

Stripping and grit blast/bond coat processing occurs on SiAl alloy targets which are returned from the customer
for re-use of the backing tube. These targets are locally heated by hand with oxy-propane torches (PS-05),
which causes the coating to spall and fall off. At this point, the stripped and new tubes are grit blasted with
Alumina grit to roughen and clean the surface (PS-03). A NiAl bonding layer is then applied using wire bonding
equipment (PS-04 and PS-06). Alumina grit is reclaimed and reused until it has broken down into particles small
enough to be lifted by the exhaust system. All emissions are exhausted to a cartridge dust collector (DC-01)
which is located outside of the building. The dust collector has a collection efficiency of 99.95% and is
considered inherent to the process as the materials collected are recycled and have monetary value.

Thermal Spray Process

Powders are inserted into a plasma plume and discharged onto a rotating water cooled tube to deposit a coating
on the clean targets (units PS-01 and PS-07). Overspray material is exhausted through a cyclone separator and
cartridge dust collectors (DC-05 and DC-06) for recycling and reuse of the powders. Any remaining powder not
collected in DC-05 is discharged to the atmosphere. DC-05 and DC-06 operate at a 99.97% control efficiency.
Trace amounts of Ni are due to the presence of a Ni based bonding layer from prior operational steps. Zn is
sprayed on the same unit, but using wire bond technology.

Finishing Process

The finishing process includes the machining and polishing of purchased, cast and sprayed sputter targets and
tubes. Alloy targets that need to be machined are done so on lathes (LT-14 and LT-15) and a mill (MLL-09), with
metal chips collected for disposal and isopropanol used as a coolant/lubricant. Units LT-14, LT-15, and MLL-09
will be vented to the room. These targets are then polished with Scotch-Brite pads while on the lathes, without
coolant. Harder alloys are polished with a belt sander using diamond belts (PS-02), with the dust captured and
exhausted to a cartridge dust collector (DC-02). The dust collector operates at 99.95% control efficiency and
exhausts to the atmosphere. Isopropanol is used as a final wipe down cleaning agent for all targets.

Other Sources
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The site includes a Baldor 150-hp natural-gas fired emergency backup generator (EG1). The emergency backup
generator is limited to operate no more than 200 hours per year.

STARTUP, SHUTDOWN, MAINTENANCE & MALFUNCTION

All process equipment at Materion is operated in batch mode. Start-up and shutdown of process equipment is
part of normal daily operation. During bag house maintenance or in the event of a malfunction, the associated
furnaces will be shut down. The Air Quality Division will be notified in the event that abnormal emissions from
malfunction, start-up, and/or shutdown exceed permitted limits.

FUGITIVE EMISSIONS

Any emissions from facility processes are generated inside the building and routed to one of the main stacks
which is then sent to a dust collector/baghouse or to the atmosphere through a general exhaust stack. As a result
of this facility setup, there are no fugitive emissions.

EXEMPT UNITS

Powder Blending

Powder blending operations combine specified amounts of powder materials for use as feed to the plasma spray
process. The materials are initially transferred on a downdraft table which captures any dust emissions. The
downdraft table emissions are vented to the room. The materials are screened with an Argon blanket, and then
mixed in an enclosed “Vee” type blender (BLD-01).

TMD Vertical Casting

Vertical casting operations (CAST-01 and CAST-05) include melting Tin and Indium alloys in electrically heated
furnaces. The liquid metals are then cast into vertical molds to form cylinders of alloys. Propane fired burners
are used to ensure the molten metals remain liquid while the mold cavity is filled. After cooling, the molds are
opened and the cast rotatables are sent to finishing. These casting units are electric and therefore have to
emissions associated with them.

Cast Target Reconditioning

Used rotatable Tin and Indium alloy sputtering targets are returned by customers for reconditioning and
recasting. The targets are heated with a handheld propane burner (CAST-02) until the alloy is soft enough to
remove by scraping it off with hand tools. The recovered alloy is recycled internally or sent off-site for refining,
depending upon quality.

Finishing Process

The finishing process includes the machining and polishing of purchased, cast and sprayed sputter targets and
tubes. Alloy targets that need to be machined are done so on lathes (LT-14 and LT-15) and a mill (MLL-09), with
metal chips collected for disposal and isopropanol used as a coolant/lubricant. These targets are then polished
with Scotch-Brite pads while on the lathes, without coolant.
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3. EMISSION CALCULATIONS

This permit application includes the addition of a new thermal sprayer (unit PS-07) and dust collector (DC-06)
that are assumed to have the same emissions as the existing thermal sprayer (unit PS-01). All other equipment
previously permitted in ATC Permit 1962-M1 will remain unchanged. The methodology for calculating the
emissions from each unit is listed below.

EMISSION CALCULATION DESCRIPTIONS

Units AG1 and AG2 - Natural Gas-Fired Melting Furnaces

The emissions from the natural gas-fired melting furnaces (AG1, AG2) are typical for external combustion units
including NOy, CO, VOC, SO, particulate matter, and HAPs. Emission factors from AP-42 Tables 1.4-1 and 1.4-2
were used to calculate emissions from these units. Total HAPs were calculated using GRI-HAPCalc 3.01. A heat
rate of 1 MMBtu/hr was used as a conservative measure. It was assumed that TSP = PM19 = PM2s. These units
are controlled by baghouse BH-1 which operates at 99.9% control efficiency. As a conservative measure, the
uncontrolled emission rate is the requested emission rate.

Units IF1 and IF2 - Electric Induction Furnaces

Metals are melted in the electric induction furnaces (IF1 or backup unit IF2) under a natural gas atmosphere to
maintain a low oxygen environment. The emissions from this process are calculated assuming that the natural
gas used to create the low-oxygen atmosphere during the melt is completely combusted. Emission factors from
AP-42 Tables 1.4-1 and 1.4-2 were used to calculate emissions from this unit. Total HAPs were calculated using
GRI-HAPCalc 3.01. These units are controlled by baghouse BH-1 which operates at 99.9% control efficiency. As a
conservative measure, the uncontrolled emission rate is the requested emission rate.

Unit CC3 - Electric Continuous Casting Furnace

Unit CC3 is not a source of CO, VOC nor SOz emissions by virtue of being electrically powered. During typical
operation, melting is performed without the use of fluxes or other additives that would result in NOx or
particulate emissions. Melting is performed under a nitrogen atmosphere but there are no emissions of NOx
associated with this.

Some silver/zinc alloys may be produced in the continuous casting furnace which would result in particulate
emissions. Particulate emissions from zinc usage in Unit CC3 were calculated based on 500 pounds of zinc used
per year. An emission factor from AP-42 Table 12.9-2 for brass, a zinc-containing alloy, was used. This is a good
proxy for silver alloyed with zinc. It was assumed that TSP = PM1y = PM3s. The fugitive component of the
emission factor was added as a conservative measure; there will not be fugitive emissions associated with
operation at the North facility. This unit is controlled by baghouse BH-1 which operates at 99.9% control
efficiency. As a conservative measure, the uncontrolled emission rate is the requested emission rate.

Unit A1 - Natural Gas-Fired Belt Annealing Furnace

The emissions from the natural gas-fired belt annealing furnace (A1) are typical for an external combustion unit
including NOy, CO, VOC, SO, particulate matter, and HAPs. Emission factors from AP-42 Tables 1.4-1 and 1.4-2
were used to calculate emissions from these units. Total HAPs were calculated using GRI-HAPCalc 3.01. It was
assumed that TSP = PMo = PM2s.
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Unit EG1 - Emergency Generator

The emergency generator is permitted to operate for a maximum of 200 hours per year. Emissions of NOy, CO,
and VOC were calculated using typical manufacturer’s data provided by Baldor. Emission factors from AP-42
Table 3.2-3 were used to calculate emissions of SO; and particulates. It was assumed that TSP = PM1o = PM3s.
Total HAPs was calculated using GRI-HAPCalc 3.01. Controlled annual emissions are based on 200 hours of
operation per year.

Unit FUM-05 - Tube Recycling Equipment

Emissions for NOy, CO, VOC, SO, and TSP are based on the emission factors from AP-42 Section 1.5, Table 1.5-1
for LPG combustion. It was conservatively assumed that the TSP emissions were equal to PM1o and PM3 5
emissions. The SO; emissions were based on 5 grains of Sulfur per 100 scf from pipeline quality gas. The
emissions from Indium and Tin were calculated using a material balance of the incoming material and the
material post-processing. All emissions were based on 8,760 hours of operation.

Unit PS-02 - Tube Polishing Equipment

Emissions from tube polishing equipment were calculated using material balance of the incoming material and
the outgoing post-process material. There are no combustion emissions associated with these units. It was
conservatively assumed that the TSP emissions were equal to PM19 and PM_ 5 emissions. All emissions were
based on 8,760 hours of operation.

Unit FS-01 - Form Spray Equipment

Emissions from form spray equipment were calculated using material balance of the incoming material and the
outgoing post-process material. There are no combustion emissions associated with these units. It was
conservatively assumed that the TSP emissions were equal to PM1o and PM; 5 emissions. PM emissions from this
unit are controlled with a dust collector. All emissions were based on 8,760 hours of operation.

Unit PS-05 - Strip

Emissions for NOy, CO, VOC, SO, and TSP are based on the emission factors from AP-42 Section 1.5, Table 1.5-1
for LPG combustion. It was conservatively assumed that the TSP emissions were equal to PM1o and PM3 5
emissions. The SOz emissions were based on 5 grains of Sulfur per 100 scf from pipeline quality gas. PM
emissions from this unit are controlled with a dust collector. All emissions were based on 8,760 hours of
operation.

Units PS-03, PS-04, and PS-06 - Strip, Grit Blast, and Bond Coat
Emissions from strip, grit blast, and bond coat were calculated using material balance of the incoming material

and the outgoing post-process material. There are no combustion emissions associated with these units. It was
conservatively assumed that the TSP emissions were equal to PM19 and PM2 5 emissions. All emissions were
based on 8,760 hours of operation. Since a Nickel product is being processed by these units, there will be
emissions of HAPs. PM emissions from this unit are controlled with a dust collector. These emissions are being
calculated using a material balance of the products containing Nickel.

Units PS-01 & PS-07 - Thermal Spray Equipment
Emissions from thermal spray equipment were calculated using material balance of the incoming material and

the outgoing post-process material. There are no combustion emissions associated with these units. [t was
conservatively assumed that the TSP emissions were equal to PM1¢ and PM; 5 emissions. PM emissions from this
unit are controlled with dust collectors. All emissions were based on 8,760 hours of operation.
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ATC Revision for Permit No. 1962-M1-1TR
Materion Advanced Materials Technologies and Services Corporation - North Facility

Emissions Summary

A
MATERION

Uncontrolled Emissions

Unit NO, CcO VOC SO, TSP PMyq PM, 5 TOTAL HAP
Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy

CC3 - - - - - - - - 5.71E-04| 0.0025 [5.71E-04| 0.0025 | 5.71E-04 0.0025 - -
Al 0.39 1.71 0.33 1.43 0.021 0.094 0.0023 0.010 0.030 0.13 0.030 0.13 0.030 0.13 0.010 0.045
IF1/IF2 0.0075 0.033 0.0063 0.028 [ 4.13E-04| 0.0018 | 4.50E-05| 1.97E-04|5.70E-04| 0.0025 |[5.70E-04| 0.0025 | 5.70E-04 0.0025 0.0026 0.011
EG1 1.38 0.14 22.04 2.20 0.53 0.053 | 5.95E-04 | 5.95E-05[ 0.020 0.0020 0.020 0.0020 0.020 0.0020 0.074 0.01
AG1 0.025 0.11 0.021 0.092 0.0014 | 0.0060 | 1.50E-04]|6.57E-04( 0.0019 0.0083 0.0019 0.0083 0.0019 0.0083 6.39E-04 0.0028
AG2 0.025 0.11 0.021 0.092 0.0014 | 0.0060 | 1.50E-04|6.57E-04( 0.0019 0.0083 0.0019 0.0083 0.0019 0.0083 6.39E-04 0.0028
FUM-05 7.07E-04 | 0.0031 [4.08E-04| 0.0018 [5.44E-05| 2.38E-04| 2.72E-05| 1.19E-04| 0.0018 0.0077 0.0018 0.0077 0.0018 0.0077 0.014 0.063
PS-02 - - - - - - - - 0.049 0.22 0.049 0.22 0.049 0.22 0.0023 0.010

FS-01 - - - - - - - - 0.77 3.38 0.77 3.38 0.77 3.38 - -
PS-05 0.0016 0.0070 [9.17E-04 | 0.0040 | 1.22E-04 [ 5.36E-04| 6.12E-05 | 2.68E-04| 0.17 0.75 0.17 0.75 0.17 0.75 0.014 0.063
PS-03, PS-04, PS-06 - - - - - - - - 11.4840 [ 50.300 | 11.4840 [ 50.300 11.4840 50.300 3.25E-04 0.0014
PS-01 - - - - - - - - 0.0098 0.043 0.0098 0.043 0.0098 0.043 3.49E-04 0.0015
PS-07 - - - - - - - - 0.0098 0.043 0.0098 0.043 0.0098 0.043 3.49E-04 0.0015
Total 1.83 2.11 22.42 3.86 0.55 0.16 0.0034 0.012 12.55 54.89 12.55 54.89 12.55 54.89 0.12 0.21

Controlled Emissions

Unit NO, CcoO VOC SO, TSP PMyq PM, 5 TOTAL HAP
Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy Ib/hr tpy

CC3 - - - - - - - - 5.71E-07| 2.50E-06 [ 5.71E-07| 2.50E-06 | 5.71E-07 | 2.50E-06 - -
Al 0.39 1.71 0.33 1.43 0.021 0.094 0.0023 0.010 0.030 0.13 0.030 0.13 0.030 0.13 0.010 0.045
IF1/IF2 0.0075 0.033 0.0063 0.028 [ 4.13E-04| 0.0018 | 4.50E-05|1.97E-04|5.70E-04| 0.0025 |5.70E-04| 0.0025 | 5.70E-04 0.0025 0.0026 0.011
EG1 1.38 0.14 22.04 2.20 0.53 0.053 | 5.95E-04| 6.0E-05 [ 0.020 0.0020 0.020 0.0020 0.020 0.0020 0.074 0.01
AG1 0.025 0.11 0.021 0.092 0.0014 | 0.0060 | 1.50E-04]|6.57E-04( 0.0019 0.0083 0.0019 0.0083 0.0019 0.0083 6.39E-04 0.0028
AG2 0.025 0.11 0.021 0.092 0.0014 | 0.0060 | 1.50E-04]|6.57E-04( 0.0019 0.0083 0.0019 0.0083 0.0019 0.0083 6.39E-04 0.0028
FUM-05 7.07E-04 | 0.0031 [4.08E-04| 0.0018 |5.44E-05|2.38E-04| 2.7E-05 | 1.2E-04 | 0.0018 0.0077 0.0018 0.0077 0.0018 0.0077 0.014 0.063
PS-02 - - - - - - - - 2.47E-05| 1.08E-04 [ 2.47E-05| 1.08E-04 | 2.47E-05 | 1.08E-04 1.15E-06 5.05E-06

FS-01 - - - - - - - - 7.71E-05| 3.38E-04 [ 7.71E-05| 3.38E-04 | 7.71E-05 | 3.38E-04 - -
PS-05 0.0016 0.0070 [9.17E-04 | 0.0040 | 1.22E-04 [ 5.36E-04 | 6.12E-05 | 2.68E-04 | 8.56E-05| 3.75E-04 | 8.56E-05| 3.75E-04 [ 8.56E-05 [ 3.75E-04 0.014 0.063
PS-03, PS-04, PS-06 - - - - - - - - 0.0057 0.025 0.0057 0.025 0.0057 0.025 1.63E-07 0.0000
PS-01 - - - - - - - - 0.0098 0.043 0.0098 0.043 0.0098 0.043 3.49E-04 0.0015
PS-07 - - - - - - - - 0.0098 0.043 0.0098 0.043 0.0098 0.043 3.49E-04 0.0015
Total 1.83 211 22.42 3.86 0.55 0.16 0.0034 0.012 0.081 0.27 0.081 0.27 0.081 0.27 0.12 0.20




ATC Revision for Permit No. 1962-M1-1TR
Materion Advanced Materials Technologies and Services Corporation - North Facility A

Electrical Induction Casting Furnace

MATERION

Emission Point: BH1

Process Units: CCs3

Unit Type: Electrical Induction Casting Furnaces
Inputs:

Emission Factor: 20 Ib/ton

Zinc Usage: 500 Ib/yr

Control Efficiency?: 99.9%

PM® Units Notes
Uncontrolled Emissions 0.0025 tpy Emission F.act.or (Ib/ton) * Zinc Usage Ib/yr / 2000 Ib/ton
5.71E-04 |lb/hr Annual Emissions (tpy) / 8760 hr/yr * 2000 Ib/ton
Controlled Emissions 2.50E-06 [tpy Uncontrolled Annual Ermsspns (tpy) * (1 - Control Eff|§|ency)
5.71E-07 |lb/hr Uncontrolled Hourly Emissions (tpy) * (1 - Control Efficiency)

Notes:

1 AP-42 Table 12.9-2: Uncontrolled PM emission factor for electric induction furnaces for Brass and Copper
(SCC 3-04-002-24) This emission factor was used since brass is a zinc containing alloy.

2 A nominal baghouse control efficiency of 99.9 % is assumed.
3 TSP, PM;, and PM, 5 are all assumed to be PM (Total) as a conservative measure. Particulates are
emitted only when silver is alloyed with zinc. (See Section 2, Silver Products)




ATC Revision for Permit No. 1962-M1-1TR
Materion Advanced Materials Technologies and Services Corporation - North Facility

Belt Annealing Furnace

A
MATERION

Emission Point; Al
Unit Type: Natural Gas-Fired Belt Annealing Furnace
Inputs:
Rated Capacity 3,900 MBtu/hr
Fuel Heat Value 1,000 Btu/scf
Hours of Operation 8,760 hriyr
NOy CO VOC SO, PM* HAP? Units  |Notes
Emission Factors 100 84 5.5 0.6 7.6 - Ib/MMscf |AP-42 Tables 1.4-1 & 2
Hourly Emissions 0.39 0.33 0.021 0.0023 0.030 0.010 Ib/hr Annual Emissions * 8760 hr/yr * 2000 Ib/ton
Annual Emissions 1.71 1.43 0.094 0.010 0.13 0.045 tpy Rating * 1/hhv * Hrs * EF * 1 ton / 2000 |b
Notes:

1 TSP, PM,, and PM, 5 are assumed to be PM (Total) as a conservative measure.
2 Total HAP from GRI HAPCalc 3.01.
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Induction Furnace

A
MATERION

Process Unit:
Unit Type:

Inputs:
Fuel Heat Rate:
Fuel Heat Value:

Total Fuel Usage:

Annual Fuel Usage:

IF1 or IF2 (backup)
Induction Furnace

75 Mbtu/hr
1000 Btu/scf
75 scf/hr
7.5E-05 MMscf/hr

0.66 MMscflyr

Notes:

Heat Rate (MBtu/hr) * 1000 / Heat Value (Btu/scf)

Fuel Usage (MMscf/hr) * 8760 hrlyr

Hours of Operation: 8,760 hours
NOy Cco \Yele: SO, pPMm* HAPs? Units [Notes
Emission Factors 100 84 5.5 0.6 7.6 Ib/MMscf [AP-42 Table 1.4-1 & 2
Hourly Emissions| 0.0075 0.0063 4.1E-04 4.5E-05 5.7E-04 0.0026 Ib/hr  |EF (Ib/MMscf) * Fuel Usage (MMscf/hr)
Annual Emissions| 0.033 0.028 0.0018 1.97E-04 0.0025 0.011 tpy Hourly Emissions (Ib/hr) * 8760 hr/yr / 2000 (Ib/ton)

Notes:

1 TSP, PM10 and PM2.5 are assumed to be PM (Total), as a conservative measure.
2 Total HAPs calculated using GRI-HAPCalc 3.01 using 1 MMBtu/hr as a conservative approach.
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MATERION

Emergency Generator

Emission Unit: EG1

Source Description:  Natural Gas Emergency Generator

Engine Rating

150 hp Baldor Specifications
112 kW Baldor Specifications
Fuel Consumption
Hours of Operation: 200  hrlyr
Fuel Heat Value: 1000 Btu/scf
Heat input: 1.012 MMBtu/hr
Annual Fuel Usage: 0.20  MMscflyr
Emission Calculations
NOy co voC SO, PM* HAP 3 |Units Notes
o 0.000588| 0.01941 Ib/MMBtu [AP-42 Table 3.2-3 (7/00)
Emission Factors 2
624 10000 240 g/hr Manufacturer Data
Hourly Emissions| 1.38 22.04 0.53 5.95E-04| 0.020 0.074 |lb/hr
Annual Emissions| 0.14 2.20 0.053 |5.95E-05| 0.0020 | 0.0074 |[tpy

Notes:
1 TSP, PM,, and PM, s are assumed to be PM (Total), as a conservative measure.
2 Provided by Baldor; Conservatively calculated using the maximum value of ranges reported.
® Total HAPs from GRI HAPCalc 3.01
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Melting Furnaces

" A
MATERION

Emission Points: AG1, AG2
Unit Type: Natural Gas-Fired Melting Furnaces
Inputs
Fuel Heating Rate: 250 MBtu/hr
Hours of Operation: 8760 hriyr
Fuel Heat Value: 1000 Btu/scf
NOy CcoO VOC S0, TSp? HAP 2 Units |Notes

Emissions Factors 100 84 5.5 0.6 7.6 Ib/MMscf [AP-42 Table 1.4-1 & 2

Hourly Emissions 0.025 0.021 0.0014 0.00015 0.0019 6.39E-04 |lIb/hr Heating Rate (Mbtu/hr) / Heat Value (Btu/scf) * EF (Ib/ MMscf)

Annual Emissions 0.11 0.092 0.0060 0.00066 0.0083 0.0028 |[tpy Hourly Emissions (Ib/hr) * Hours of Operation (hr) / 2000 (Ib/ton)

Notes:

1 TSP, PMyq and PM, s are assumed to be PM (Total), as a conservative measure.
2 Total HAP emissions are reference from GRI HAPCalc 3.01.
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Form Spray Equipment

A
MATERION

DC-11
FS-01
Form Spray Equipment

Emission Point:
Process Units:
Unit Type:

Dust Collector Control Efficiency: 99.99%

Material (Iblyr) | Component| percent Material product |M Chamber | from DC;ll Solids
(%) (Ib/yr) (Iblyr) (Ib/yr) (Ib/yr) (Iblyr)
ZnSnt 114,388 Zn 52% 59,481.76 | 47,585.20 | 10,706.80 0.12 1189.2
Sn 48% 54,906.24 | 43,924.80 9,883.20 0.11 1097.8
Zn 50% 19,064.50 | 15,251.50 3,431.50 0.038 3431.5
ZnSnSb? 38,129 Sn 48% 18,301.92 14,641.44 3,294.24 0.037 3294.2
Sb 2% 762.58 610.06 137.26 0.0015 137.3
In 92,568 In 100% 92,568.00 | 74,054.00 | 16,662.00 0.19 1850.0
Sn 92,568 Sn 100% 92,568.00 | 74,054.00 | 16,662.00 0.19 1850.0
Argon 5,719 Argon 100% 5,719.00 - - 5719.00 -
MAPP Gas 88.1 MAPP Gas 100% 88.13 - - 88.13 -
Uncontrolled Emissions
Ar Zn Sn Sb In Co, Total PM* |Units
Hourly Emissions| 6.5E-01 1.8E-01 3.8E-01 1.7E-03 2.1E-01 1.0E-02 7.7E-01 |lb/hr
Annual Emissions| 2.9E+00 7.9E-01 1.7E+00 7.6E-03 9.3E-01 4.4E-02 3.4E+00 [tons
Controlled Emissions
Ar Zn Sn Sbh In Co, Total PM* |Units
Hourly Emissions| 6.5E-01 1.8E-05 3.8E-05 1.7E-07 2.1E-05 1.0E-02 7.7E-05 |lb/hr
Annual Emissions| 2.9E+00 7.9E-05 1.7E-04 7.6E-07 9.3E-05 4.4E-02 3.4E-04 |tons
Notes:
1 Material usages are based on material purchases at other like-kine Materion Facilities.

2 Based on chemical compositions provided by Materion ZnSn is 52% Zn and 48% Sn.
3 Based on chemical compositions provided by Materion ZnSnSb is 50% Zn, 48% Sn, 2% Sb.
4 Emissions are routed to Dust Collector DC-11 which has a control efficiency of 99.99%.

5 TSP, PM,, and PM, 5 are assumed to be PM (Total), as a conservative measure.
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Thermal Spray Equipment

A
MATERION

Emission Point: DC-05 & DC-06
Process Units: PS-01 & PS-07
Unit Type: Thermal Spray Equipment

Materials Processed®

Incoming Material Sprayed Target Material Captured Solid Material (Solid
(Product) Waste)
SiAl| 123,975(Iblyr SiAl 53,309]Ib/yr SiAl 70,630]Ib/yr
Tio,|  23,858(Ibyr Tio,|  10,259|Ibyr Tio,|  13,592|Ibryr
SiB 18,315]lb/yr SiB 7,876|Ib/yr SiB 10,434]Iblyr
Niw?|  21,291]Iblyr Niw? 9,155|Ib/yr Niw?|  12,130|lbfyr
W 36,068]Ib/yr W 15,509]1b/yr W 20,549]Ib/yr
Zn 64,798]Ib/yr Zn 27,863]Ib/yr Zn 36,916|Ib/yr
Ar 22,351]Ib/yr Ar OfIb/yr Ar OfIb/yr
Emission Rates per Unit>*®
SiAl TiO, SiB Ni wW Zn Ar Total PM®|Units

Hourly Emissons| 4.1E-03 | 8.0E-04 | 5.7E-04 | 3.5E-04 | 1.8E-03 | 2.2E-03 | 2.6E+00 [ 9.8E-03 |lb/hr

Annual Emissions| 1.8E-02 | 3.5E-03 | 2.5E-03 | 1.5E-03 | 8.0E-03 | 9.5E-03 | 1.1E+01 [ 4.3E-02 |tons/yr

Notes:

1 Estimated material usages were provided by Materion based on existing operations at other facilities
outside of NM.

2 Based on chemical compositions provided by Materion NiW is 51% Ni and 49% W.

3 Emission rates were determined by comparing the incoming materials to the materials collected afer
diamond belt polishing and the dust collector.

4 PS-01 and PS-07 emissions are routed to Dust Collectors DC-05 and DC-06.

5 TSP, PM,, and PM, 5 are assumed to be PM (Total), as a conservative measure.
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Tube Polishing Equipment

A
MATERION

Emission Point: DC-02

Process Unit: PS-02
Unit Type: Tube Polishing Equipment
Diamond Belt
Polisher Dust 0.50%
Machining Chips 10.0%
Dust Collector
Control Efficiency 99.95%
Material el Usegy|  MEWCHED i Of. Irl::;?rlig? Chipe Lathe Dust
(Iblyr) Component Material (blyr) (Iblyr)
Znsn 91,510 Zn 90% 82,359.00 [ 8,235.90 41.2
Sn 10% 9,151.00 915.10 4.6
o Zn 90% 27,452.70 | 2,745.27 13.7
o ZnSnSh 30,503 Sn 8% 2,440.24 244.02 1.2
< Sb 2% 610.06 61.01 0.3
% In 74,054 In 100% 74,054.00 | 7,405.40 37.0
o Sn 160,010 Sn 100% 160,010.00| 16,001.00 80.0
Insn 57,304 In 90% 51,573.60 | 5,157.36 25.8
Sn 10% 5,730.40 573.04 29
Zn 27,863 Zn 100% 27,863.00 | 2,786.30 13.9
ZnAl 99,180 Zn 98% 97,196.40 [ 9,719.64 48.6
Al 2% 1,983.60 198.36 1.0
. Total Usage Material % of Incom{ng Chips Dlamor}d [DIS-0r2 Caped
Material (blyr) G aaE Material Material (blyr) Belt Polish | Exhaust Dust
2 (Ib/yr) (Ib/yr) (Ib/yr) (Ib/hr)
o SiAl 53,309 SiAl 100% 53,309.00 [ 5,330.90 239.89 0.120 239.77
: 10,259 TiO2 100% 10,259.00 | 1,025.90 46.17 0.023 46.14
3 SiB 7,876 SiB 100% 7,876.00 787.60 35.44 0.018 35.42
T NiwW 9.155 Ni 49% 4,485.95 448.60 20.19 0.010 20.18
' W 51% 4,669.05 466.91 21.01 0.011 21.00
W 15,509 W 100% 15,509.00 | 1,550.90 69.79 0.035 69.76
Uncontrolled Emissions
SiAl TiO2 SiB Ni W Zn Sn In Sh Al Total PM® |Units
Hourly Emissions| 2.7E-02 5.3E-03 4.0E-03 2.3E-03 1.0E-02 - - - - - 4.9E-02 |Ib/hr
Yearly Emissions| 1.2E-01 2.3E-02 1.8E-02 1.0E-02 4.5E-02 - - - - - 2.2E-01 (tons/yr
Maximum Emissions™?
SiAl TiO2 SiB Ni W Zn Sn In Sh Al Total PM® |Units
Hourly Emissions| 1.4E-05 2.6E-06 2.0E-06 1.2E-06 5.2E-06 - - - - - 2.5E-05 |lb/hr
Yearly Emissions| 6.0E-05 1.2E-05 8.9E-06 5.0E-06 2.3E-05 - - - - - 1.1E-04 |tons/yr

Notes:

1 Unit PS-02 accounts for emissions from hard alloys.

2 All emissions are routed to a dust collector (Unit DC-02), which has a control efficiency of 99.95%.

3 TSP, PM;o and PM, 5 are assumed to be PM (Total), as a conservative measure.
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TMD Strip, Grit Blast, and Bond Coat
Emission Point: DC-01
Process Units: PS-03, PS-04, PS-05, PS-06
Unit Type: TMD Strip, Grit Blast, and Bond Coat
Material and Fuel Throughputs Materials Processed?
Stripping Tubes 1000 per year Al Grit 67,500 Ib/yr
New Tubes 1250 per year NiAl Wire 7,439 Iblyr
4500 Iblyr Cu Wire 661 Iblyr
1071.4 gallyr SiAl 26,654 Iblyr
Total Fuel U
otalFueltisage 0.122 gal/hr Argon 3,719 Iblyr
0.011 MMBtu/hr

Materials Recovered from Grit

PS-05 Emission Factors® Blast and Stripping
NOyx  13.0 Ib/10° gal NiAl® 3,719 Iblyr
co 7.5 1b/10° gal Cu 331 Iblyr
vocC 1.0 1b/10° gal

SO,  0.50 Ib/10® gal Captured Dust
TSP 0.70 1b/10° gal Alumina 67,466 Iblyr
NiAl 3,717 Iblyr
Dust Collector Cu 330 Ib/yr

99.95%

Control Efficiency®: i SiAl 26,641 Iblyr

Uncontrolled Emissions

Process Units NOx coO VoC SO, PM Ni PM,o° HAPs®’ |Units
Hourly Emissions PS-05| 1.6E-03 9.2E-04 1.2E-04 6.1E-05 1.7E-01 - 1.7E-01 1.4E-02 |lb/hr
PS-03, PS-04, PS-06 - - - - 1.1E+01 3.3E-04 1.1E+01 3.3E-04 |lb/hr
Annual Emissions PS-05| 7.0E-03 4.0E-03 5.4E-04 2.7E-04 7.5E-01 - 7.5E-01 6.3E-02 |ton/yr
PS-03, PS-04, PS-06 - - - - 5.0E+01 1.4E-03 5.0E+01 1.4E-03 [ton/yr

Controlled Emissions

Process Units NOx CO vOC SO, PM Ni PM,> HAPs® [Units
Hourly Emissions PS-05| 1.6E-03 9.2E-04 1.2E-04 6.1E-05 8.6E-05 - 8.6E-05 1.4E-02 |[Ib/hr
PS-03, PS-04, PS-06 - - - - 5.7E-03 1.6E-07 5.7E-03 1.6E-07 |lb/hr
Annual Emissions PS-05| 7.0E-03 4.0E-03 5.4E-04 2.7E-04 3.8E-04 - 3.8E-04 6.3E-02 |ton/yr
PS-03, PS-04, PS-06 - - - - 2.5E-02 7.1E-07 2.5E-02 7.1E-07 |ton/yr

Notes:
1 Emission factors for combustion associated with Unit PS-05 are from AP-42 Section 1.5, Table 1.5-1 for propane.
2 Estimated material usages were provided by Materion based on existing operations at other facilities outside of NM.
3 Based on chemical compositions provided by Materion NiAl is 95% Ni and 5% Al.
4 Emissions from all units are routed to dust collector DC-01
5 TSP, PM,, and PM, 5 are assumed to be PM (Total), as a conservative measure.
6 HAP emissions from PS-05 combustion were calculated using GRI-HAPCalc 3.01.
7 HAP emissions from PS-03, PS-04, and PS-06 are from PM emission generated from nickel.
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TUbe RecyCIing EqUipment MATERION

Process Unit: FUM-05

Unit Type: Tube Recycling Equipment
Material and Fuel Usage Emission Factors®
Returned Tubes 500 per year NO, 13.0 Ib/10° gal
Raw Material 143,260 Iblyr co 7.5 1b/10° gal
Recovered Tin 91,677 Iblyr VOC 1.0 Ib/10° gal
Recovered Indium 51,568 Iblyr SO, 0.50 1b/10® gal
Waste Material 15.0 Ib/yr TSP 0.70 1b/10° gal
2,000 Ib/yr
476 gallyr

Fuel Usage (propane

ge (propane) 0.054 gal/hr

0.0050 MMBtu/hr

Uncontrolled Emissions

NOX co VOC S0,’ Y Indium* Tin* HAPs® _[Units
Hourly Emissions| 7.1E-04 4.1E-04 5.4E-05 2.7E-05 1.8E-03 6.0E-04 1.1E-03 1.4E-02 |Ib/hr
Yearly Emissions| 0.0031 0.0018 0.00024 0.00012 7.7E-03 2.6E-03 4.9E-03 6.3E-02 [tons

Controlled Emissions

NOXx co VOC S0,? TSp® Indium* Tin* HAPs® [Units
Hourly Emissions| 7.1E-04 4.1E-04 5.4E-05 2.7E-05 1.8E-03 6.0E-04 1.1E-03 1.4E-02 |lIb/hr
Yearly Emissions| 0.0031 0.0018 0.00024 0.00012 7.7E-03 2.6E-03 4.9E-03 6.3E-02 |[tons

Notes

1 Emission factors for combustion are referenced from AP-42 Section 1.5, Table 1.5-1 for Propane fuel.

2 5 grains of Sulfur/ 100 scf is assume for the SO2 emission factor (EF = 0.1S Ib/10° gal, where S =5 gr/100 scf; EF = 0.5 Ib/10° gal) .

3 TSP, PM;, and PM, 5 are assumed to be PM (Total), as a conservative measure.

4 Based on chemical compositions provided by Materion target tubes are
5 HAP emissions were calculated using GRI-HAPCalc 3.01.

35% Indium,

65% Tin.



4. APPLICABLE REGULATIONS

The following discussion addresses applicable regulations, and regulations that may appear to be applicable but
are not. All applicable and non-applicable regulations addressed here are included in 20 NMAC 11 and the Code
of Federal Regulations, Title 40.

APPLICABLE NEW MEXICO ADMINISTRATIVE CODE REGULATIONS

The following New Mexico regulations apply:
e 20.11.1 NMAC General Provisions
e 20.11.2 NMAC Permit Fees
e 20.11.5 NMAC Visible Contaminants
e 20.11.41 NMAC Authority to Construct

APPLICABLE FEDERAL REQUIREMENTS

Applicable federal regulations are discussed here.

e 40 CFR 63 Subpart A - General Provisions
This subpart is applicable as 40 CFR 63 Subpart ZZZZ applies.

e 40 CFR 63 Subpart ZZZZ - National Emissions Standards for Hazardous Air Pollutants for
Stationary Reciprocating Internal Combustion Engines
For purposes of MACT ZZZZ applicability, the unit is considered a new area source as it commenced
construction after June 12, 2006. "New" emergency engines as defined in the subpart, must meet the
requirements of the New Source Performance Standards under either Subpart IIII or Subpart JJJ], if
applicable. As detailed in the below applicability determination for NSPS JJJ], the unit is not subject to
the requirements of Subpart JJJ] pursuant to 40 CFR 60.5230(a)(4)(iv). Although the unit is subject to
MACT ZZZZ, there are no applicable requirements as defined in 40 CFR 63 Subpart ZZZZ or 40 CFR 60
Subpart JJ]].

NON-APPLICABLE FEDERAL REQUIREMENTS

Some requirements may appear to apply to this facility when in fact they do not. Non-applicability is discussed
here.

e 40 CFR 50 - National Ambient Air Quality Standards
40 CFR 50 establishes National Ambient Air Quality Standards but does not directly impose
requirements on a specific stationary source and is therefore not applicable.

e 40 CFR 60, Subpart A - General Provisions
This subpart is referenced by other NSPSs applicable to the facility and is therefore applicable only in
the event that an NSPS is applicable. No NSPSs apply to this facility.

e 40 CFR 60 Subpart JJJ] - Standards of Performance for Stationary Spark Ignition Internal
Combustion Engines
Although Unit EG1 commenced construction after June 12, 2006, the engine was manufactured before
January 1, 2009. Per 860.4230(a)(4)(iv), Unit EG1 is not subject to requirements under Subpart JJJ]. This
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subpart does not apply. A record of this applicability determination will be kept on site as required
under §63.10(Db).

e 40 CFR 61 - National Emissions Standards for Hazardous Air Pollutants (NESHAP)
No 40 CFR 61 NESHAPs apply to this facility. In the case of asbestos demolition, Subpart M of 40 CFR 61

may apply.

e 40 CFR 63, Subpart FFFFFF - NESHAP for Secondary Copper Smelting Area Sources
As defined in 63.11158, “Secondary copper smelter means a facility that processes copper scrap in a blast
furnace and converter or that uses another pyrometallurgical purification process to produce anode copper
from copper scrap, including low-grade copper scrap. A facility where recycled copper scrap or copper alloy
scrap is melted to produce ingots or for direct use in a manufacturing process is not a secondary copper
smelter.” This facility does not engage in the activities for which Subpart FFFFFF applies since the scrap
processed by the facility contains negligible amounts of copper.

e 40 CFR 63, Subpart TTTTTT - NESHAP for Secondary Nonferrous Metals Processing Area Sources
As defined in 63.11472, “Secondary nonferrous metals processing facility means a brass and bronze ingot
making, secondary magnesium processing, or secondary zinc processing plant that uses furnace melting
operations to melt post-consumer nonferrous metal scrap to make products including bars, ingots, blocks,
or metal powders.” This facility does not engage in the activities defined for which Subpart TTTTTT
applies since the scrap processed by the facility contains negligible amounts of nonferrous metals as
defined above.

e 40 CFR 68 - Accidental Release Prevention Program
This regulation does not apply. This regulation arises from section 112 (r) of the Clean Air Act and
establishes thresholds based on inventoried quantity of specific substances in process. This facility does
not manufacture, process, use, store, or otherwise handle regulated substances in excess of the
quantities specified in 40 CFR 68.

Excerpt from Tables 1 and 4 to §68.130— List of Regulated Toxic/Flammable Substances Stored and
Used at the Materion North Facility and Threshold Quantities for Applicability of 40 CFR 68.

Maximum

Chemical name CAS No. Stored on Site Thre:shold
quantity (1bs)
(Ibs)
Hydrogen 1333-74-0 56.5 10,000

Notes to Table 1:
1. Nitric acid is used at the North facility but, at maximum 70% concentration, does not meet the applicability
requirement of 80% concentration specified in 40 CFR 68.
2. Hydrochloric acid used at the facility is purchased and stored at concentrations less than 37%. As such, limits
imposed by 112(r) do not apply. The table entry for HCL is thus for informational purposes only.
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5. AIR DISPERSION MODELING

An air dispersion modeling waiver was submitted to the CABQ on January 3, 2020. A modeling waiver was
granted for all pollutants on January 10, 2020 via email. This correspondence is attached.
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Jake Zenker

From: Stonesifer, Jeff W. <JStonesifer@cabg.gov>

Sent: Friday, January 10, 2020 3:24 PM

To: Jake Zenker

Cc: Eyerman, Regan V.; Tavarez, Isreal L.; Mike Celente; Roger Balcerak; Richard R. Vitale; Armando
Zarrazola; Paul Muniz

Subject: RE: Materion North Facility - Modeling Waiver

Jake,

The Air Quality Program has reviewed the request for a modeling waiver for the Materion’s North Facility permit. We
agree with Trinity Consultants that only particulate emissions will be increasing and only very slightly. Modeling does not
need to be submitted with this application to modify Materion’s permit #1962-M1-1TR.

Regards,

ONE
ALEUQUE R

senior environmental health scientist | environmental health department
505.767.5624
505.250.2689

From: Jake Zenker <JZenker@trinityconsultants.com>

Sent: Friday, January 3, 2020 12:12 PM

To: Stonesifer, Jeff W. <JStonesifer@cabqg.gov>

Cc: Eyerman, Regan V. <reyerman@cabq.gov>; Tavarez, Isreal L. <ITavarez@cabq.gov>; Mike Celente
<MCelente@trinityconsultants.com>; Roger Balcerak <Roger.Balcerak@materion.com>; Richard R. Vitale
<Richard.Vitale@materion.com>; Armando Zarrazola <Armando.Zarrazola@materion.com>; Paul Muniz
<Paul.Muniz@materion.com>

Subject: Materion North Facility - Modeling Waiver

Jeff,

Please review the modeling waiver request for the modification of the Materion North Facility permit, which may be
downloaded here. We appreciate your prompt attention to this waiver request.

Please contact me if you have an questions or require any additional information regarding this document.

Best Regards,
Jake

Jake Zenker



6. FIGURES

The following figures are attached:

» Map showing the location of the facility
> Plot flow diagrams
e Silver Strip (Figure 1)
e Target Products (Figure 2)
e Process equipment process flow diagram (Figure 3)
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Figure 1 - Metal Strip Process Flow

BH-1

North Stack/

North Stack/

Atmosphere Atmosphere
B4 A E4
Melting o regl?(ilen;i:ililfntgss o Annealing L Finish roller Final Annealing »| Surface Treatment Cut and coil for Finished
cc3 o o Al, BA1 Al, BA1 packaging Product
3
Pure Silver Shot, Bars, or ',.4
Scrap Trimmings 0{;\«
] 5)\00 Note: A strip may undergo several milling and annealing cycles
(0@‘% before the desired thickness is achieved.

GrmiyA

Materion Advanced Materials Technologies and Services Corp.
North Facility



Figure 2 - Target Products Process Flow Diagram
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Figure 3 - Process Equipment

Fi\

MATERION

Materion Advanced Materials Technologies and Services Corp.
North Facility

Equipment Process Flow Legend

A
I
I
I

Source Air of
Emissions




7. PERMIT APPLICATION FORMS AND PROOF OF REVIEW FEE PAYMENT

The following permit application forms are attached:

e Pre-Application Request Form

e Pre-Application Meeting Checklist

e Application Checklist

e Permit Application Long Form

e Permit Application Review Fee Checklist
e Public Notice Checklist

e Notice of Intent to Construct Form

Proof of payment of the permit application review fees is also attached.

Materion Advanced Materials Technologies and Services Corp. | Revision of Authority-to-Construct Permit #1962-M1-1TR
Trinity Consultants 13



Pre-Permit Application Meeting Request Form

Air Quality Program- Environmental Health Department

Please complete appropriate boxes and email to agd@cabg.gov or mail to:

Environmental Health Department
Air Quality Program

P.O. Box 1293

Room 3047

Albuquerque, NM 87103

Name:

Armando Zarrazola, Paul Muniz, Roger
Balcerak (Materion);
Jake Zenker (Trinity Consultants)

Company/Organization:

Materion Corporation, North Facility

Point of Contact:

(phone number and email):
Preferred form of contact (circle one):
Phone E-mail

Phone: (505) 342-5511 (Armando Zarrazola)
(505) 266-6611 (Jake Zenker)

Email: Armando.Zarrazola@materion.com

izenker(@trinityconsultants.com

Preferred meeting date/times:

As soon as possible.

Description of Project:

An additional thermal sprayer that will be
controlled by a filter. The unit will coat target
material with metals, which will generate metallic
PM and is expected to generate pollutants and
emission rates similar to the thermal sprayer
currently installed at the facility (Unit PS-01).

City of Albuquerque- Environmental Health Department
Air Quality Program- Permitting Section

Phone: (505) 768-1972
Ver. 11/13

Email: agd@cabg.gov
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City of Albuquerque

Environmental Health Department
Air Quality Program

N P
*};ﬁ" . . . . .
sl Pre-Permit Application Meeting Checklist

Any person seeking a permit under 20.11.41 NMAC, Authority-to-Construct Permits, shall do so by filing a
written application with the Department. Prior to submitting an application, the applicant shall contact the
department in writing and request a pre-application meeting for information regarding the contents of
the application and the application process. This checklist is provided to aid the applicant and a copy
must be submitted with the application.

Applications that are ruled incomplete because of missing information will delay any determination or
the issuance of the permit. The Department reserves the right to request additional relevant information
prior to ruling the application complete in accordance with 20.11.41 NMAC.

Name: Richard Vitale
Contact: Richard.Vitale@materion.com
Company/Business: Materion Corporation — North Facility

| Fill out and submit a Pre-Permit Application Meeting Request form
= Auvailable online at http://www.cabg.gov/airquality

| Emission Factors and Control Efficiencies
Notes: The purpose of this modification is to add an additional thermal spray that will have
identical emissions to the existing unit PS-01.

| Air Dispersion modeling guidelines and protocol
Notes: Materion, Trinity, and the CABQ discussed the requirements to model 1-hour NOx and
PM standards. A modeling waiver request was thereafter submitted and granted for all pollutants
and standards on 1/10/2020.

| Department Policies
Notes: Other general department policies were discussed during the meeting.

| Air quality permit fees
Notes: Permit fees were not discussed directly, the the—-CABQ confirmed that this permit
application would be considered a significant revision. The appropriate fee option is selected in
the permit review form, which is accompanied with a check.

Ver. 11/13
City of Albuguerque- Environmental Health Department
Air Quality Program- Permitting Section
Phone: (505) 768-1972 Email: agd@cabg.gov


mailto:Richard.Vitale@materion.com

M Public notice requirements
= [ Replacement Part 41 Implementation
0 20.11.41.13 B. Applicant’s public notice requirements
= [ Providing public notice to neighborhood association/coalitions
Notes: Following the pre-application meeting, Regan Eyerman
provided neighborhood associations and coalitions that would be
contacted on 12/23/2019.

» [ Posting and maintaining a weather-proof sign
Notes: Materion received water proof signs and posted these at their
facility in conspicuous locations.

| Regulatory timelines
= 30 days to rule application complete
= 90 days to issue completed permit
= Additional time allotted if there is significant public interest and/or a significant air
quality issue
0 Public Information Hearing
o Complex permitting action
Notes: The regulatory timelines were discussed. Materion impressed upon the CABQ the
importance of issuing this permit modification in a timely manner.

Ver. 11/13
City of Albuguerque- Environmental Health Department
Air Quality Program- Permitting Section
Phone: (505) 768-1972 Email: agd@cabg.gov
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City of Albuquerque

Environmental Health Department
Air Quality Program

Permit Application Checklist

Any person seeking a permit under 20.11.41 NMAC, Authority-to-Construct Permits, shall do so by filing a
written application with the Department. Prior to ruling a submitted application complete each application
submitted shall contain the required items listed below. This checklist must be returned with the

application.

Applications that are ruled incomplete because of missing information will delay any determination or
the issuance of the permit. The Department reserves the right to request additional relevant information
prior to ruling the application complete in accordance with 20.11.41 NMAC.

All applicants shall:

1. ™ Fill out and submit the Pre-permit Application Meeting Request form
a. Attach a copy to this application

2. M Attend the pre-permit application meeting
a. M Attach a copy of the completed Pre-permit Application Meeting Checklist to this
application

3. M Provide public notice to the appropriate parties
a. Attach a copy of the completed Notice of Intent to Construct form to this form

i.Neighborhood Association(s): See attached memo of Neighborhood Associations
provided by the City of Albuguergque on 12/23/19

ii. Coalition(s): See attached memo of Neighborhood Coalitions provided by the
City of Albuquerque on 12/23/19

iii. M Attach a copy of the completed Public Sign Notice Guideline form

4. Fill out and submit the Permit Application. All applications shall:

A M
B. M
C. M
D. M

be made on a form provided by the Department. Additional text, tables, calculations
or clarifying information may also be attached to the form.

at the time of application, include documentary proof that all applicable permit
application review fees have been paid as required by 20 NMAC 11.02. Please refer
to the attached permit application worksheet.

contain the applicant's name, address, and the names and addresses of all other
owners or operators of the emission sources.

contain the name, address, and phone number of a person to contact regarding
questions about the facility.

Application Checklist
Revised November 13, 2013



E. ™M indicate the date the application was completed and submitted
F. ©M contain the company name, which identifies this particular site.

G. M contain a written description of the facility and/or modification including all
operations affecting air emissions.

H. ©M contain the maximum and standard operating schedules for the source after
completion of construction or modification in terms of hours per day, days per week,
and weeks per year.

I. M provide sufficient information to describe the quantities and nature of any regulated
air contaminant (including any amount of a hazardous air pollutant) that the source
will emit during:

» Normal operation
» Maximum operation
» Abnormal emissions from malfunction, start-up and shutdown

J. ™M include anticipated operational needs to allow for reasonable operational scenarios to
avoid delays from needing additional permitting in the future.

K. ™M contain a map, such as a 7.5-minute USGS topographic quadrangle, showing the
exact location of the source; and include physical address of the proposed source.

L. M contain an aerial photograph showing the proposed location of each process
equipment unit involved in the proposed construction, modification, relocation, or
technical revision of the source except for federal agencies or departments involved in
national defense or national security as confirmed and agreed to by the department in
writing.

M. M contain the UTM zone and UTM coordinates.

N. M include the four-digit Standard Industrialized Code (SIC) and the North American
Industrial Classification System (NAICS).

O. ™M contain the types and potential emission rate amounts of any regulated air
contaminants the new source or modification will emit. Complete appropriate
sections of the application; attachments can be used to supplement the application,
but not replace it.

P. M contain the types and controlled amounts of any regulated air contaminants the new
source or modification will emit. Complete appropriate sections of the application;
attachments can be used to supplement the application, but not replace it.

Q. M contain the basis or source for each emission rate (include the manufacturer's
specification sheets, AP-42 Section sheets, test data, or other data when used as the
source).

Application Checklist
Revised November 13, 2013



R. M contain all calculations used to estimate potential emission rate and controlled
emissions.

S. M contain the basis for the estimated control efficiencies and sufficient engineering data
for verification of the control equipment operation, including if necessary, design
drawings, test reports, and factors which affect the normal operation (e.g. limits to
normal operation).

T. ™ contain fuel data for each existing and/or proposed piece of fuel burning equipment.

U. ™M contain the anticipated maximum production capacity of the entire facility and the
requested production capacity after construction and/or modification.

V. M contain the stack and exhaust gas parameters for all existing and proposed emission
stacks.

W. ™M provide an ambient impact analysis using a atmospheric dispersion model approved
by the US Environmental Protection Agency (EPA), and the Department to
demonstrate compliance with the ambient air quality standards for the City of
Albuquerque and Bernalillo County (See 20.11.01 NMAC). If you are modifying an
existing source, the modeling must include the emissions of the entire source to
demonstrate the impact the new or modified source(s) will have on existing plant
emissions.

X. M contain a preliminary operational plan defining the measures to be taken to mitigate
source emissions during malfunction, startup, or shutdown.

Y. M contain a process flow sheet, including a material balance, of all components of the
facility that would be involved in routine operations. Indicate all emission points,
including fugitive points.

Z. ™M contain a full description, including all calculations and the basis for all control
efficiencies presented, of the equipment to be used for air pollution control. This
shall include a process flow sheet or, if the Department so requires, layout and
assembly drawings, design plans, test reports and factors which affect the normal
equipment operation, including control and/or process equipment operating
limitations.

AA. M  contain description of the equipment or methods proposed by the applicant to be used
for emission measurement.

BB. M be signed under oath or affirmation by a corporate officer, authorized to bind the
company into legal agreements, certifying to the best of his or her knowledge the
truth of all information submitted.

Application Checklist
Revised November 13, 2013
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Notice of Intent to Construct

Under 20.11.41.13B NMAC, the owner/operator is required to provide public notice by certified mail or
electronic mail to the designated representative(s) of the recognized neighborhood associations and
recognized coalitions that are with-in one-half mile of the exterior boundaries of the property on which the
source is or is proposed to be located if they propose to construct or establish a new facility or make
modifications to an existing facility that is subject to 20.11.41 NMAC - Construction Permits. A copy of
this form must be included with the application.

Applicant’s Name and Address: Materion Advanced Materials Technologies and Services Corp. -
North, 5941 Midway Park Blvd. NE, Albuquerque, NM 87109

Owner / Operator’s Name and Address: Materion Advanced Materials Technologies and Services
Corp., 5941 Midway Park Place NE, Albuguerque, NM 87109

Actual or Estimated Date the Application will be submitted to the Department: January 20, 2020

Exact Location of the Source or Proposed Source: North - 5941 Midway Park Blvd. NE, Albuquerque,
NM 87109

Description of the Source: Rolling, drawing, extruding, spraying, machining, annealing and casting of
non-ferrous metals.

Nature of the Business: Rolling, drawing, extruding, spraying, machining, annealing and casting of
non-ferrous metals.

Process or Change for which the permit is requested: Adding a new thermal sprayer with a dust
collector control.

Preliminary Estimate of the Maximum Quantities of each regulated air contaminant the source will
emit:

Previous Construction Permit Net Changes in Emissions

Pounds | Tons per Pounds | Tons per
per Hour Year per Hour Year
Pollutant | Emission | Emission Pollutant | Emission | Emission
Rate Rate Rate Rate
(Ib/hr) (tpy) (Ib/hr) (tpy)
CO 22.4 3.9 CO - -
NOy 1.83 211 NOx - -
SO, 0.0034 0.012 SO; - -
VOC 0.55 0.16 VOC - -
PMzo 0.079 0.26 PM1o +0.0016 | +0.0095
PMzs 0.079 0.26 PM2s | +0.0016 | +0.0095
VHAP - - VHAP - -

Maximum Operating Schedule: 24 hours/day, 5 days/week, 52 weeks/year.

Normal Operating Schedule: 24 hours/day, 5 days/week, 52 weeks/year.

Ver.11/13

City of Albuguerque- Environmental Health Department

Air Quality Program- Permitting Section
Phone: (505) 768-1972

Email: agd@cabqg.gov




Current Contact Information for Comments and Inquires:

Name: Richard Vitale

Address: 5941 Midway Park Place NE, Albuquerque, NM 87109
Phone Number: (505) 342-5518

E-Mail Address: Richard.Vitale@materion.com

If you have any comments about the construction or operation of the above facility, and
you want your comments to be made as part of the permit review process, you must
submit your comments in writing to the address below:

Environmental Health Manager
Stationary Source Permitting
Albuquergue Environmental Health Department
Air Quality Program
PO Box 1293
Albuquerque, New Mexico 87103
(505) 768-1972
Other comments and questions may be submitted verbally.

Please refer to the company name and facility name, as used in this notice or send a copy
of this notice along with your comments, since the Department may not have received the
permit application at the time of this notice. Please include a legible mailing address with
your comments. Once the Department has performed a preliminary review of the
application and its air quality impacts, if required, the Department’s notice will be
published in the legal section of the Albuquerque Journal and mailed to neighborhood
associations and neighborhood coalitions near the facility location or near the facility
proposed location.

Ver.11/13
City of Albuguerque- Environmental Health Department
Air Quality Program- Permitting Section
Phone: (505) 768-1972 Email: agd@cabqg.gov
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. MEMORANDUM — .
Tim Keller, Leon Espinoza, Acting
Mayor Director
To: File
From: Regan Eyerman

Senior Environmental Health Scientist

Subject: Determination of Neighborhood Associations and Coalitions
within 0.5 miles of Materion Advanced Materials North Facility, 5941 Midway Park Blvd NE,
Albuquerque, NM 87109; and Interested Parties registered with the Air Quality Program
Date: December 24, 2019

DETERMINATION:

On December 23, 2019 | used the City of Albuquerque Zoning Advanced Map Viewer
(http://sharepoint.cabg.gov/gis) to review which City of Albuquerque (COA) Neighborhood Associations
(NAs) and Neighborhood Coalitions (NCs) and which Bernalillo County (BC) NAs and NCs are located
within 0.5 miles of Materion Advanced Materials North Facility, 5941 Midway Park Blvd NE, Albuquerque,
NM 87109.

| then used the City of Albuquerque Office of Neighborhood Coordination’s Monthly Master NA List dated
December 2019 and the Bernalillo County Monthly Neighborhood Association December 2019 Excel file to
determine the contact information for each NA and NC located within 0.5 miles of Materion Advanced
Materials North Facility, 5941 Midway Park Blvd NE, Albuquerque, NM 87109. Additionally, on December
24, 2019, | checked the Interested Parties Excel Sheet to include the individuals that have requested to be
notified of all permitting actions subject to public participation by department through the Air Quality
Website.

The table below contains the contact information, which will be used in the applicant’s public notice.
City of Albuquerque and/or BC
Association or Coalition, and

Interested Parties Name Email or Mailing Address
Alameda North Valley NA Mark Rupert mwr505@hotmail.com
Steve Wentworth anvanews@aol.com

District 4 Coalition of HOA

Daniel Regan

dlreganabg@gmail.com

Michael Pridham

michael@drpridham.com

NA Email

sect.dist4@gmail.com

North Edith Corridor

Evelyn Harris

grumpyeh46@comcast.net

Christine Benavidez

christinebnvdz@aol.com

North Valley Coalition

Peggy Norton

peggynorton@yahoo.com

Doyle Kimbrough

newmexmba@aol.com

NA Email

nvcabg@gmail.com




Vista Del Norte Alliance

James Souter
Janelle Johnson

PO Box 6270, Albuquerque 87197

NA Email vistadelnorte@me.com
Holly Frontier Katharine Boyer katharine.boyer@hollyfrontier.com
None Esther Abeyta sjinal@live.com
None Steven Abeyta stevenabeyta@gmail.com
Acme Environmental, Inc. Brett Engel acmebrettengel@gmail.com
U.S. Fish & Wildlife Service JenniferOwen-White jennifer owenwhite@fws.gov
Friends of Valle de Oro National | Aryn  LaBrake aryn@friendsofvalledeoro.org

Wildlife Refuge

The University of New Mexico

William Monette

wmonette@unm.edu




Jake Zenker

From: Jake Zenker
Sent: Thursday, January 23, 2020 3:17 PM
To: mwr505@hotmail.com; anvanews@aol.com; direganabgq@gmail.com; michael@drpridham.com;

sect.dist4d@gmail.com; grumpyeh46@comcast.net; christinebnvdz@aol.com;
peggynorton@yahoo.com; newmexmba@aol.com; nvcabg@gmail.com; vistadelnorte@me.com;
katharine.boyer@hollyfrontier.com; sjnal@live.com; stevenabeyta@gmail.com;
acmebrettengel@gmail.com; jennifer_owenwhite@fws.gov; aryn@friendsofvalledeoro.org;
wmonette@unm.edu

Subject: 20.11.41 NMAC Required Notice of Intent to Construct

Attachments: Materion North Public Notice.pdf; Materion North_Public Notice Cover Letter.pdf

Dear Neighborhood Association/Coalition Representative,

The local air quality Construction Permit regulation 20.11.41 NMAC requires that registered representatives of
neighborhood associations and coalitions within a half mile of a facility proposing to apply for an air quality permit
application be notified in advance of permit application. Therefore, you are receiving the required attached public notice
regarding Materion Advanced Materials Technologies and Services Corp. proposed Significant Revision to the ATC Permit
1962-M1-1TR for the North location. This facility is located at 5941 Midway Park NE, Albuquerque, NM 87109.

Please see the attached Cover Letter and Notice of Intent to Construct form for more information and directions if you
might have related comments or questions.

Thanks,

Jake Zenker
Consultant

Trinity Consultants
9400 Holly Avenue | Bldg 3 Suite 300 | Albuquerque, NM 87122

Office: 505-266-6611 | Mobile: 484-356-5607
Email: jzenker@TrinityConsultants.com | Website: www.TrinityConsultants.com

Stay current on environmental issues. Subscribe today to receive Trinity's free Environmental Quarterly.
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CLICK HERE TO EXPLORE OTHER TRAINING OPPORTUNITIES WITH TRINITY CONSULTANTS!
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Albuguergue Environmental Health Department - Air Quality Program @«Mh

Please mail this application to P.O. Box 1293, Albuguerque, NM 87103 (,—m‘“ '|
or hand deliver between 8:00am - 5:00pm Monday - Friday to: 1 ”": n!i.”r"'" /
3" Floor, Suite 3023 - One Civic Plaza NW, Albuguergue, New Mexico 87103 \ . /

(505) 768 — 1972 agd@cabg.gov (505) 768 - 1977 (Fax)

Application for Air Pollutant Sources in Bernalillo County
Source Registration (20.11.40 NMAC) and Construction Permits (20.11.41 NMAC)

Clearly handwrite or type Corporate Information Submittal Date: 1/24/2020

1. Company Name: Materion Advanced Materials Technologies and Services Corp.

2. Street Address: 5941 Midway Park NE Zip: 87109
3. Company City: Albuguergue 4. Company State: NM 5. Company Phone: (505) 342-5518 6. Company Fax: N/A

7. Company Mailing Address: 5941 Midway Park Blvd, NE Zip: 87109

8. Company Contact and Title: Richard Vitale — Plant Manager 9. Phone: (505) 342-5518

10. E-mail: Richard.Vitale@materion.com

Stationary Source (Facility) Information: [Provide a plot plan (legal description/drawing of facility property) with overlay sketch of
facility processes; Location of emission points; Pollutant type and distances to property

boundaries]

1. Facility Name: Materion Corporation North 2. Street Address: 5941 Midway Park Blvd N.E., Suite A

3. City: Albuguerque 4. State: NM 5. Facility Phone: (505) 342-5518 6. Facility Fax: N/A

7. Facility Mailing Address (Local): 5941 Midway Park Blvd NE  Zip: 87109

8. Latitude - Longitude or UTM Coordinates of Facility: UTM N: 3,890,774 m UTM E: 353,885 m

9. Facility Contact and Title: Richard Vitale — Plant Manager ~ 10. Phone: (505) 342-5518

11.E-mail: Richard.Vitale@materion.com

General Operation Information (if any further information request does not pertain to your facility, write N/A on the line or in the
box)

1. Facility Type (description of your facility operations): Rolling, drawing, extruding, spraying, machining, annealing and casting of non-
ferrous metals

2. Standard Industrial Classification (SIC 4 digit #): 3341
3. North American Industry Classification System (NAICS Code #): 331492

4. s facility currently operating in Bernalillo County. Yes If yes, date of original construction: 197
If no, planned startup is: N/A

5. Is facility permanent: Yes If no, give dates for requested temporary operation - from N/A through N/A

6. Is facility process equipment new: Yes If no, give actual or estimated manufacture or installation dates in the Process Equipment Table.

7. s application for a modification, expansion, or reconstruction (altering process, or adding, or replacing process equipment, etc.) to an
existing facility which will result in a change in emissions Yes. If yes, give the manufacture date of modified, added, or replacement
equipment in the Process Equipment Table modification date column , or the operation changes to existing process/equipment which cause
an emission increase.

LONG FORM Page 1 of 11 Ver. June 2014



10.

11.

12.

13.

14,

15.

Is facility operation (circle one) [Continuous Intermittent 1 Batch]

Estimated % of production Jan-Mar 25% Apr-Jun 25% Jul-Sep 25% Oct-Dec 25%

Current or requested operating times of facility: 24 hours/day, 5 days/week, 52 weeks/year.
Business hrs: 6 am to 6 pm

Will there be special or seasonal operating times other than shown above: No If yes, explain: N/A

Raw materials processed:_Pure silver (shot, bar, scrap trimmings), alloying metals (copper, tin, nickel, palladium)

Saleable item(s) produced: Pure silver and silver alloys in strip, rod, and machined form, recycled targets.

Permitting Action Being Requested

O New Permit M Permit Modification O Technical Permit Revision O Administrative Permit Revision
Current Permit #:; 1962-M1-1TR Current Permit #: Current Permit #:

LONG FORM Page 2 of 11 Ver. June 2014



Application for Air Pollutant Sources in Bernalillo County

Source Registration (20.11.40 NMAC) and Construction Permits (20.11.41 NMAC)

PROCESS EQUIPMENT TABLE

(Generator-Crusher-Screen-Conveyor-Boiler-Mixer-Spray Guns-Saws-Sander-Oven-Dryer-Furnace-Incinerator, etc.) Match the

Process Equipment Units listed on this Table to the same numbered line if also listed on Emissions & Stack Table (page 6).

Size or Process
Process Rate
Equipment Manufacture Installation Modification | (Hp;kw;Btu;ft3;lbs;
Unit Manufacturer Model # Serial # Date Date Date tons;yd3;etc.) Fuel Type
1. AG1 Custom-Built
Unknown Jan 2013 N/A Natural Gas
Melting Furnace (Academy) N/A N/A 250 MBtw/hr
2. AG2 Custom-Built
Unknown Jan 2013 N/A 250 MBtu/hr Natural Gas
Melting Furnace (Academy) N/A N/A
3. 71 Inductoth Inducto 500 45080-07 Unk Jan 2013 N/A Electri
nductotherm nducto - nknown an ectric
Induction Furnace 75 MBtu/hr
4.1F2 :
. Inductotherm Unknown Unknown Unknown 2009 N/A 75 MBtu/hr Electric
Induction Furnace
5.CC3
Continuous Casting Rautomead RT850 SMHO007 2006 2007 N/A N/A Electric
Furnace
6. AL DWG
Belt Annealing Drever 31536-A J3645.01 1982 2007 N/A 3,900 MBtu/hr Natural Gas
Furnace
7.EG1
Baldor IGLC80N-G P0806100001 2008 2009 N/A 150 hp Natural Gas
Emergency Generator
8. FUM-05 Approximately
Cast Ta_rget _ Custom Custom Custom 2008 Feb 2017 N/A 500 tubes/yr Propane
Reconditioning
9. PS-02 Approximately
Finishing Process Custom/Baldor B2-3C P0103 Unknown Feb 2017 N/A 3300 finished N/A
targets/yr
10. FS-01 Approximately
Custom Custom Custom 2012 Feb 2017 N/A N/A
Form Spray Process 800 tubes/yr
11. PS-05 Approximately
Strip, Grit Blast, and Custom Custom Custom Unknown Feb 2017 N/A 1,000 stripping Propane
Bond Coat tubes/yr and 1,250
new tubes/yr
éé’_ 55'03' S&H Industries F-300DM 40005 2004 Approximately
PS-06 Metallization Ltd. Unknown Unknown Unknown Feb 2017 N/A 1,000 stripping Propane
. . tubes/yr and 1,250
Strip, Grit Blast, and Sulzer Metco Unknown Unknown Unknown
new tubes/yr
Bond Coat
13. PS-01 Approximately
Lynn Unknown Unknown Unknown Feb 2017 N/A N/A
Thermal Spray 1,750 tubes/yr
13. PS-07 Approximately
GTV Unknown Unknown Unknown TBD N/A N/A
Thermal Spray 1,750 tubes/yr

1. Basis for Equipment Size or Process Rate (Manufacturers data, Field Observation/Test, etc.):

Submit information for each unit as an attachment

LONG FORM

Page 3 of 11

Manufacturer’s data, field observation

Ver. June 2014




Application for Air Pollutant Sources in Bernalillo County

Source Registration (20.11.40 NMAC) and Construction Permits (20.11.41 NMAC)

TABLE EXEMPTED SOURCES AND EXEMPTED ACTIVITIES

(Generator-Crusher-Screen-Conveyor-Boiler-Mixer-Spray Guns-Saws-Sander-Oven-Dryer-Furnace-Incinerator, etc.) Match the

Process Equipment Units listed on this Table to the same numbered line if also listed on Emissions & Stack Table (page 6).

Size or Process

Process Rate
Equipment Manufacture Installation Modification | (Hp;kW;Btu;ft3;lbs;
Unit Manufacturer Model # Serial # Date Date Date tons;yd3;etc.) Fuel Type
1. BLD-01 Approximately
. Custom Custom Custom Unknown Feb 2017 N/A N/A
Powder Blending 800 tubes/yr
2. CAST-01 and CAST- A imatel Electri
05 Custom Custom Custom Unknown Feb 2017 N/A pproximately Ljrfitrslc
Vertical Casting 500 tubes/yr
8. CAST-02 Approximately
Cast Ta_rget _ Generic Unknown Unknown Unknown Feb 2017 N/A 500 tubes/yr Propane
Reconditioning
4. LT-14, LT-15, MLL-09 Kingston MKS-G 260 Unknown 2008 Approximately
Finishing Process EisenMach Unknown Unknown Unknown Feb 2017 N/A 3300 finished N/A
ACCU II Unknown Unknown Unknown targets/yr
5. HR.
YR.
6. HR.
YR.
7. HR.
YR.
8. HR.
YR.
9. HR.
YR.
10. HR.
YR.
11. HR.
YR.
12. HR.
YR.
13. HR.
YR.
14. HR.
YR.
15. HR.
YR.

1. Basis for Equipment Size or Process Rate (Manufacturers data, Field Observation/Test, etc.)

Submit information for each unit as an attachment

NOTE: Copy this table if additional space is needed (begin numbering with 16., 17., etc.)

LONG FORM Page 4 of 11
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Application for Air Pollutant Sources in Bernalillo County

Source Registration (20.11.40 NMAC) and Construction Permits (20.11.41 NMAC)

UNCONTROLLED EMISSIONS OF INDIVIDUAL AND COMBINED PROCESSES

(Process potential under physical/operational limitations during a 24 hr/day and 365 day/year = 8,760 hrs)

Nonmethane Total Suspended Method(s) used for Determination of
Process Carbon Monoxide Oxides of Hydrocarbons Oxides of Sulfur Particulate Emissions (AP-42, Material balance,
Equipment Unit* (CO) Nitrogen (NOXx) NMHC (VOCs) (SOx) Matter (TSP) field tests, manufacturers data, etc.)
1. 0.021 Ibs/hr 0.025 Ibs/hr 0.0014 lbs/hr 1.50E-4 Ibs/hr 0.0019 Ibs/hr
1. AG1 AP-42 Tables 1.4-1 & 1.4-2
la. 0.092 tons/yr 0.11 tons/yr 0.0060 tons/yr 6.57E-4 tons/yr 0.0083 tons/yr
2. 0.021 Ibs/hr 0.025 Ibs/hr 0.0014 lbs/hr 1.50E-4 Ibs/hr 0.0019 Ibs/hr
2. AG2 AP-42 Tables 1.4-1 & 1.4-2
2a. 0.092 tons/yr 0.11 tons/yr 0.0060 tons/yr 6.57E-4 tons/yr 0.0083 tons/yr
3. 0.0063 Ibs/hr 0.0075 lbs/hr 4.13E-4 Ibs/hr 4.50E-5 Ibs/hr 5.70E-4 lbs/hr
3.1IF1 AP-42 Tables 1.4-1 & 1.4-2
3a. 0.028 tons/yr 0.033 tons/yr 0.0018 tons/yr 1.97E-4 tonslyr 0.0025 tons/yr
4. 0.0 Ibs/hr 0.0 Ibs/hr 0.0 lbs/hr 0.0 lbs/hr 0.0 Ibs/hr
4, |F2! AP-42 Tables 1.4-1 & 1.4-2
4a. 0.0 tons/yr 0.0 tons/yr 0.0 tons/yr 0.0 tons/yr 0.0 tons/yr
6 ccs 5. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 0.00057 lbs/hr AP-42 Table 12.9-2, Maximum zinc
5a. - tonslyr - tonslyr - tons/yr - tons/yr 0.0025 tons/yr usage rate of 500 lb/yr
6. 0.33 Ibs/hr 0.39 Ibs/hr 0.021 lbs/hr 0.0023 lbs/hr 0.030 Ibs/hr
6. Al AP-42 Tables 1.4-1 & 1.4-2
6a. 1.43 tons/yr 1.71 tons/yr 0.094 tons/yr 0.010 tons/yr 0.13 tons/yr
o1 7. 22.04 Ibs/hr 1.38 Ibs/hr 0.53 Ibs/hr 5.95E-4 lbs/hr 0.020 Ibs/hr Manufacturer’s data, AP-42 Table
Ta. 2.20 tonslyr 0.14 tons/yr 0.053 tons/yr 5.95E-5 tons/yr 0.0020 tons/yr 3.2-3
8. 4.08E-04 lbs/hr 7.07E-04 Ibs/hr 5.44E-05 lbs/hr 2.72E-05 lbs/hr 0.0018 Ibs/hr
8. FUM-05 AP-42 Section 1.5, Table 1.5-1
8a. 0.0018 tons/yr 0.0031 tons/yr 2.38E-04 tons/yr 1.12E-04 tons/yr 0.0077 tonslyr
9. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 0.049 Ibs/hr
9. PS-02 Material Balance
9a. - tonslyr - tonslyr - tons/yr - tons/yr 0.22 tonslyr
10. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 0.77 Ibs/hr
10. FS-01 Material Balance
10a. - tonslyr - tonslyr - tons/yr - tons/yr 3.38 tons/yr
11.  9.17E-04 Ibs/hr 0.0016 Ibs/hr 1.22E-04 Ibs/hr 6.12E-05 lbs/hr 0.17 lbs/hr
11. PS-05 AP-42 Section 1.5, Table 1.5-1
1la.  0.0040 tons/yr 0.0070 tons/yr 5.36E-04 tons/yr 2.68E-04 tons/yr 0.75 tons/yr
12. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 11.48 lbs/hr
ézs._gg-os, PS-04, AP-42 Section 1.5, Table 1.5-1
12a. - tonslyr - tonslyr - tons/yr - tons/yr 50.3 tons/yr
13. - Ibs/hr - Ibs/hr - Ibs/hr - lbs/hr 0.0098 Ibs/hr
13. PS-01 Material Balance
13a. - tonslyr - tonslyr - tons/yr - tons/yr 0.043tons/yr
14. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 0.0098 Ibs/hr
14. PS-07 Material Balance
14a. - tonslyr - tonslyr - tons/yr - tons/yr 0.043tons/yr
Totals of 22.42 Ibs/hr 1.83 Ibs/hr 0.55 lbs/hr 0.0034 lbs/hr 12.55 Ibs/hr
Uncontrolled
Emissions (1 - 13) 3.86 tons/yr 2.11 tons/yr 0.16 tons/yr 0.012 tons/yr 54.89 tons/yr

LIF1 and IF2 are identical units. Unit IF2 will only operate in the case that unit IF1 is not operational. Unit IF2 is in storage as a
backup unit for IF1.

If your facility does not require a reqgistration or permit, based on above emissions, complete the remainder of this application to
determine if a registration or permit would be required for Toxic or Hazardous air pollutants used at your facility.
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Application for Air Pollutant Sources in Bernalillo County

Source Registration (20.11.40 NMAC) and Construction Permits (20.11.41 NMAC)

CONTROLLED EMISSIONS OF INDIVIDUAL AND COMBINED PROCESSES

(Based on current operations with emission controls OR requested operations with emission controls)

Process Equipment Units listed on this Table should match up to the same numbered line and Unit as listed on Uncontrolled Table (pg. 3)
Process Oxides of Nonmethane Total Suspended
Equipment Carbon Monoxide Nitrogen Hydrocarbons Oxides of Sulfur Particulate Matter Control %
Unit (CO) (NOx) NMHC (VOCs) (SOx) (TSP) Method Efficiency
1. 0.021 Ibs/hr 0.025 Ibs/hr 0.0014 lbs/hr 1.50E-4 Ibs/hr 0.0019 Ibs/hr
1. AG1 N/A N/A
la. 0.092 tons/yr 0.11 tons/yr 0.0060 tons/yr 6.57E-4 tons/yr 0.0083 tons/yr
2. 0.021 Ibs/hr 0.025 Ibs/hr 0.0014 lbs/hr 1.50E-4 Ibs/hr 0.0019 Ibs/hr
2. AG2 N/A N/A
2a. 0.092 tons/yr 0.11 tons/yr 0.0060 tons/yr 6.57E-4 tons/yr 0.0083 tons/yr
3. 0.0063 lbs/hr 0.0075 lbs/hr 4.13E-4 lbs/hr 4.50E-5 lbs/hr 5.70E-4 lbs/hr
3.1IF1 N/A N/A
3a. 0.028 tons/yr 0.033 tons/yr 0.0018 tons/yr 1.97E-4 tonslyr 0.0025 tons/yr
4. 0.0 Ibs/hr 0.0 Ibs/hr 0.0 Ibs/hr 0.0 Ibs/hr 0.0 Ibs/hr
4, IF2! N/A N/A
4a. 0.0 tons/yr 0.0 tons/yr 0.0 tons/yr 0.0 tons/yr 0.0 tons/yr
5. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 5.71E-07 lbs/hr
5.CC3 Baghouse 99%
5a. - tonslyr - tons/yr - tons/yr - tonslyr 2.5E-06 tons/yr
6. 0.33 Ibs/hr 0.39 Ibs/hr 0.021 Ibs/hr 0.0023 Ibs/hr 0.030 Ibs/hr
6. Al N/A N/A
6a. 1.43 tons/yr 1.71 tons/yr 0.094 tons/yr 0.010 tons/yr 0.13 tons/yr
7. 22.04 lbs/hr 1.38 Ibs/hr 0.53 Ibs/hr 5.95E-4 lbs/hr 0.020 Ibs/hr o i
7.EG1 D ars N/A
Ta. 2.20 tonslyr 0.14 tons/yr 0.053 tons/yr 5.95E-5 tons/yr 0.0020 tons/yr
8.  4.08E-04 Ibs/hr TOTED | 544805 Ibsihr | 2.72E-05 Ibsihr 0.0018 Ibsthr
8. FUM-05 N/A N/A
8a. 0.0018 tons/yr 0.0031 tons/yr 2.38E-04 tons/yr 15:;,3‘: 0.0077 tonslyr
9. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 2.47E-05 lbs/hr
9. PS-02 Dust Collector 99.95%
9a. - tonslyr - tonslyr - tons/yr - tonslyr 1.08E-04 tons/yr
10. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 7.11E-05 lbs/hr
10. FS-01 Dust Collector 99.99%
10a. - tonslyr - tonslyr - tons/yr - tonslyr 3.38E-04 tons/yr
11.  9.17E-04 lbs/hr 0.0016 lbs/hr 1.22E-04 Ibs/hr 6.12E-05 Ibs/hr 8.56E-05 Ibs/hr
11. PS-05 8,760 hours 99.95%
1la.  0.0040 tons/yr 0.0070 tons/yr 5.36E-04 tons/yr | 2.68E-04tons/yr 3.75E-04 tons/yr
12. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 0.0057 Ibs/hr
12 PS03, PS-04, PS- 8,760 hours 99.95%
12a. - tonslyr - tonslyr - tons/yr - tonslyr 0.025 tons/yr
13. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 0.0098 Ibs/hr
13. PS-01 8,760 hours 99.97%
13a. - tonslyr - tonslyr - tons/yr - tonslyr 0.043 tons/yr
14. - Ibs/hr - Ibs/hr - Ibs/hr - Ibs/hr 0.0098 Ibs/hr
14. PS-07 8,760 hours 99.97%
14a. - tonslyr - tonslyr - tons/yr - tonslyr 0.043 tons/yr
Totals of 22.42 lbs/hr 1.83 Ibs/hr 0.55 Ibs/hr 0.0034 Ibs/hr 0.081 Ibs/hr
Controlled
Emissions (1 - 13) 3.86 tons/yr 2.11 tonslyr 0.16 tons/yr 0.012 tons/yr 0.27 tons/yr

LIF1 and IF2 are identical units. Unit IF2 will only operate in the case that unit IF1 is not operational. Unit IF2 is in storage as a
backup unit for IF1.
1. Basis for Control Equipment % Efficiency (Manufacturers data, Field Observation/Test, AP-42, etc.): Controlled emissions from unit EG1 are based on 200 hours of

operation per year.
2. Explain and give estimated amounts of any Fugitive Emission associated with facility processes: See discussion in Section 3.
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Application for Air Pollutant Sources in Bernalillo County
Source Registration (20.11.40 NMAC) and Construction Permits (20.11.41 NMAC)

**TOXIC EMISSIONS
VOLATILE, HAZARDOUS, & VOLATILE HAZARDOUS AIR POLLUTANT EMISSION TABLE

Volatile Organic
Compound (VOC), Chemical VOC. HAP. Or
Product Hazardous Air Abstract VHAP 1. Quantity Of
c [0 uc Pollutant (HAP), or | Service Number | concentration How were Total Product Total Product
g egt_orles Volatile Hazardous | (CAS) Of VOC, of Concentrations Product Recovered cana rlc; ue
(S(?I;\a/eI:tgsS’ Air Pollutant HAP, Or VHAP | Representative Determined Purchases & Disposed Cs:t%eofr
Thi " (VHAP) Primary From As Purchased (CPDS, MSDS, | For Category For gory
inners, etc.) To The Representative Product etc.) Category
Representative As As Purchased (pounds/gallon
Purchased Product Product or%) () =)
] 1156.3 Ibs/yr 0 Ibs/yr 1156.3 Ibs/yr
g T‘gg:n'gé':fogmm Total HAPs N/A N/A GRI ?OAlp Cale e @)
' galyr galyr gatyr
. - Ibs/yr - Ibs/yr - Ibs/yr
I I\{Ireet;Iil:r?lcaI Isopropyl Alcohol 67-63-0 100% N/A ) =
9 - gallyr - gallyr - gallyr
. - Ibs/yr - Ibs/yr - Ibs/yr
g Sulfuric Acid 7664-93.9 98% N/A 8 ©
- gallyr - gallyr - gallyr
. - Ibs/yr - Ibs/yr - Ibs/yr
N et | Hydrogen Peroxide | 7722.84-1 30% N/A 8 ©
- gallyr - gallyr - gallyr
. - Ibs/yr - Ibs/yr - Ibs/yr
V. hﬂritsi:wéglcal Hydrochloric Acid 7647-01-0 35% N/A O] =)
- gallyr - gallyr - gallyr
. - Ibs/yr - Ibs/yr - Ibs/yr
Y Nitric Acid 7607-37-2 80% N/A 8 ©
- gallyr - gallyr - gallyr
VII. Tube Polishing 10,220 los/yr 10,215 lbsfyr 2.51 Ibslyr
Equipment; Vee
Blending; Strip,
Grit Blast, and Nickel 7440-02-0 99.95% Material Balance O] =)
Bond Coat; and - gallyr - gallyr - gallyr
Thermal Spray
Equipment
Vlg- Form Spra}:jing 0.31 Ibs/yr Ibs/yr 0.31 lbs/yr
Tﬂg:epg]oel?sthailgg Antimony 7440-36-0 100% Material Balance ) =)
Equipment - galiyr - gallyr - gallyr
IX. Ibs/yr Ibs/yr Ibs/yr
¢) =)
gallyr gallyr gallyr
X. Ibs/yr Ibs/yr Ibs/yr
¢) =)
gallyr gallyr gallyr
TOTAL >>>>>>> 11,377lbs/yr 10215 Ibs/yr 1,159 Ibs/yr
) =)
gallyr gallyr gallyr

1. Basis for percent (%) determinations (Certified Product Data Sheets, Material Safety Data Sheets, etc.). Submit, as an attachment, information on one (1)
product from each Category listed above which best represents the average of all the products purchased in that Category. Copy this Table if additional space is
needed (begin numbering with XI., XII., etc.)

2. Note: These chemicals are used in small quantities for metallurgical testing under an exhaust hood (L1). The emissions from the testing operations are
negligible due to the limited hours of testing and small quantities of reagent used.
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**NOTE: A REGISTRATION IS REQUIRED, AT MINIMUM, FOR ANY AMOUNT OF HAP OR VHAP EMISSION.

A PERMIT MAY BE REQUIRED FOR THESE EMISSIONS, DETERMINED ON A CASE-BY-CASE EVALUATION.

(Tanks, barrels, silos, stockpiles, etc.) Copy this table if additional space is needed (begin numbering with 6., 7., etc.)

Application for Air Pollutant Sources in Bernalillo County
Source Registration (20.11.40 NMAC) and Construction Permits (20.11.41 NMAC)

MATERIAL AND FUEL STORAGE TABLE

Capacity
(bbls - tons Above or Construction True
Storage Product gal - Below (welded, riveted) Install Loading Offloading Vapor Control Seal %
Equipment Stored acres,etc) Ground & Color Date Rate Rate Pressure Equipment Type Eff.
1.Cases Nitric Acid | 42 Ibs/case Above B'%"(‘)’t’llglass N/A | 1,000 Ibsiyr | 1,000 Ibsiyr N/A N/A NA | NA
2.Cases Hydrochlor | = 5 1po/case Above Brown plastic | /A N/A NIA N/A N/A NA | NA
ic acid bottles
Sodium
3. Barrels bisulfate 400 Ib. Above Tan Paper N/A N/A N/A N/A N/A N/A N/A
4. Bags Copper 1900 Ib Above White Paper N/A N/A N/A N/A N/A NA | NA
' filtercake '
Crucibles
5. Box & 20 Ib. Above Tan cardboard N/A N/A N/A N/A N/A N/A N/A
Refractory
6. Drums Slag 500 Ib. Above Black Steel N/A N/A N/A N/A N/A N/A N/A
7. Bags Sodium 50 Ib Above White Plastic N/A N/A N/A N/A N/A NA | NA
' Hydroxide '
8. Bags Rigﬁcetn"t’y 50 Ib. Above Tan Paper N/A N/A N/A N/A N/A NA | NA
9. Bags Cast Set 50 Ib. Above Tan paper N/A N/A N/A N/A N/A N/A N/A
10. Bags Silica Sand 100 Ib. Above White Paper N/A N/A N/A N/A N/A N/A N/A
(131/.Iin der Acetylene 145 cf. Above Tan Steel N/A N/A N/A N/A N/A N/A N/A
(13§/.Iin der Oxygen 281 cf. Above Green Steel N/A N/A N/A N/A N/A N/A N/A
13. Tank Nl'itézfjn 6000 gal Above Tan Steel N/A N/A N/A N/A N/A NA | NA
(1;;'““ der Nitrogen 304 cf. Above Orange Steel N/A N/A N/A N/A N/A N/A N/A
15. Helium 201 cf. Above Blue Steel N/A N/A N/A N/A N/A NA | NIA
Cylinder
16. . Argon 336 cf. Above Brown Steel N/A N/A N/A N/A N/A N/A N/A
Cylinder
17. Drum Bag*:]‘;’se 250 Ib. Above Black Steel N/A N/A N/A N/A N/A NA | NA
Clay
18. Cases graphite 50 Ib. Above White paper N/A N/A N/A N/A N/A N/A N/A
crucibles
19. Cases Graphite 50 Ib Above White Paper N/A N/A N/A N/A N/A N/A N/A
Mirachem Brown plastic
20. Cases 500 40 Ibs/case Above bott?es N/A N/A N/A N/A N/A N/A N/A
degreaser
g/'“n der Hydrogen 291 cf. Above Blue Steel N/A N/A N/A N/A N/A N/A N/A
Isopropyl Brown plastic
22. Cases Alcohol 40 Ibs/case Above bottles N/A N/A N/A N/A N/A N/A N/A
23. Trailer Hydrogen 4,100 cf. Above Tank N/A N/A N/A N/A N/A N/A N/A
Sulfuric .
24, Cases Acid ~60 Ibs/case Above Plastic bottles N/A N/A N/A N/A N/A N/A N/A
25. Cases ':,Z?(:g?gg ~45 |bs/case Above Plastic bottles N/A N/A N/A N/A N/A N/A N/A
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Proprietary
Metal

26. Drum Product <55 gal Above Black Steel N/A N/A N/A N/A N/A N/A N/A
Powder
27. Helium 144 cu ft Above Blue Steel N/A N/A 2400 N/A N/A N/A
Cylinder 2014 PSI
28. Tank Argon 690 Gal Above Brown Steel 2014 N/A N/A PlS7|5G N/A N/A N/A
12-300 Ib
29. Case Hydrogen cylinders Above Blue Steel N/A N/A N/A N/A N/A N/A N/A
:é(;lin der CcO Unknown Above Green Steel N/A N/A N/A N/A N/A N/A N/A

1. Basis for Loading/Offloading Rate (Manufacturers data, Field Observation/Test, etc.) Submit information for each unit as an attachment

N/A

2. Basis for Control Equipment % Efficiency (Manufacturers data, Field Observation/Test, AP-42, etc.) Submit information for each unit as an attachment

N/A
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Application for Air Pollutant Sources in Bernalillo County
Source Registration (20.11.40 NMAC) and Construction Permits (20.11.41 NMAC)

STACK AND EMISSION MEASUREMENT TABLE

If any equipment from the Process Equipment Table (Page 2) is also listed in this Stack Table, use the same numbered line for the Process Equipment
unit on both Tables to show the association between the Process Equipment and its Stack. Copy this table if additional space is needed (begin
numbering with 6., 7., etc.).

Pollutant Emission Range-
Process (CO,NOX,TS Control Control Stack Height & Stack Stack Velocity & Measurement Sensitivity-
Equipment P,Toluene,etc) Equipment Efficiency Diameter in feet Temp. Exit Direction Equipment Type Accuracy-
1. AGL NOx, CO,
Melting VOC, SOz,
Furnace PM, HAP
2. AG2 NOx, CO,
Melting VOC, SO,
Furnace PM, HAP
3.IF1 NOy, CO, -
Induction VOC, SO, Bag house 99.9% for 29ft.-H 150 "F— | 8,000 ft//min -V NIA NIA
Furnace PM, HAP (BH-1) Particulates 2ft. -D 200 °F Exit - Upward
4. IF2 NOy, CO,
Induction VOC, SO,
Furnace PM, HAP
5.CC3
Continuous PM
Casting
Furnace
iy Vot so. N/A N/A 281t -H 3000 | S0 fmin-V N/A N/A
Belt Annealing S 1ft.-D Exit — Upward
Furnace PM, HAP ' P
; o \chc))cx’ gg ' N/A N/A 121t -H 900 °F 1,000 ft'fmin - v N/A N/A
mergency , SOz, .
Generator PM, HAP 04ft.-D Exit — Upward
8. FUM-05 NOy. CO Stack Velocity -
X» ) 45ft—-H .
Cast Target VOC, SO, N/A N/A Ambient TBD N/A N/A
Reconditioning PM, HAP 0.38ft-D Exit - Upward
9. PS-02 Stack Velocity -
45ft-H .
Finishing PM, HAP DC-02 99.95% Lty 0.67ft -D Ambient TBD N/A N/A
Process Y 0. ) Exit - Horizontal
10. FS-01 Stack Velocity -
45ft-H .
Form Spray PM DC-11 99.99% Ambient TBD N/A N/A
0.83ft-D .
Process Exit - Downward
11'_ PS-O_S NOy, CO, 45 ft— H Stack Velocity -
gtl"p' G’('jt song | VOC: SO DC-01 99.95% Ltbvisa.p | Ambient TBD N/A N/A
ast, and Bon PM, HAP y Losit- Exit - Horizontal
Coat
12. PS-03,
PS-04, Stack Velocity -
PS-06 45ft-H )
o PM, HAP DC-01 99.95% Ambient TBD N/A N/A
Strip, Grit 1ftby1.33ft-D Exit - Horizontal
Blast, and Bond
Coat
13. PS-01 45ft-H 3,054 ft/min
PM, HAP DC-05 99.97% 85F . N/A N/A
Thermal Spray 0.80 ft by 0.88 ft - D Exit - Upward
14. PS-07 20ft-H 217 ft/min
PM, HAP DC-06 99.97% 85F ) N/A N/A
Thermal Spray 4ftby88ft-D Exit - Upward

1. Basis for Control Equipment % Efficiency (Manufacturers data, Field Observation/Test,AP-42, etc.) Submit information for each unit as an attachment
Nominal for baghouses
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Permit Application Review Fee Instructions

All source registration, authority-to-construct, and operating permit applications for stationary or portable
sources shall be charged an application review fee according to the fee schedule in 20.11.2 NMAC. These
filing fees are required for both new construction, reconstruction, and permit modifications applications.
Qualified small businesses as defined in 20.11.2 NMAC may be eligible to pay one-half of the application review
fees and 100% of all applicable federal program review fees.

Please fill out the permit application review fee checklist and submit with a check or money order payable
to the “City of Albuguerque Fund 242 and either:

1. be delivered in person to the Albuquerque Environmental Health Department, 3" floor, Suite 3023
or Suite 3027, Albuquerque-Bernalillo County Government Center, south building, One Civic Plaza
NW, Albuguerque, NM or,

2. mailed to Attn: Air Quality Program, Albuguerque Environmental Health Department, P.O. Box
1293, Albuquerque, NM 87103.

The department will provide a receipt of payment to the applicant. The person delivering or filing a submittal
shall attach a copy of the receipt of payment to the submittal as proof of payment Application review fees shall
not be refunded without the written approval of the manager. If a refund is requested, a reasonable professional
service fee to cover the costs of staff time involved in processing such requests shall be assessed. Please refer to
20.11.2 NMAC (effective January 10, 2011) for more detail concerning the “Fees” regulation as this checklist
does not relieve the applicant from any applicable requirement of the regulation.

Application Review Fees
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City of Albuquerque e,

Environmental Health Department Q ™
Air Quality Program ~—

Permit Application Review Fee Checklist

Please completely fill out the information in each section. Incompleteness of this checklist may result in the
Albuquergue Environmental Health Department not accepting the application review fees. If you should have
any questions concerning this checklist, please call 768-1972.

l. COMPANY INFORMATION:

Company Name Materion Corporation

Company Address 5941 Midway Park Blvd. NE, Albuguerque, NM 87109

Facility Name North Facility

Facility Address 5941 Midway Park Blvd. NE, Albuquerque, NM 87109

Contact Person Richard Vitale

Contact Person Phone Number (505) 342-5518

Are these application review fees for an existing permitted source located o Yes 0 No
within the City of Albuquerque or Bernalillo County?

If yes, what is the permit number associated with this modification? Permit # 1962-M1-1TR

Is this application review fee for a Qualified Small Business as defined in O Yes No
20.11.2 NMAC? (See Definition of Qualified Small Business on Page 4)

Il. STATIONARY SOURCE APPLICATION REVIEW FEES:
If the application is for a new stationary source facility, please check all that apply. If this application is for a
modification to an existing permit please see Section Ill.

Check All _ _ Program
That Stationary Sources Review Fee
Element
Apply
Air Quality Notifications
AQN New Application $573.00 2801
AQN Technical Amendment $313.00 2802
AQN Transfer of a Prior Authorization $313.00 2803
. See Sections
] Not Applicable Below
Stationary Source Review Fees (Not Based on Proposed Allowable Emission Rate)
Source Registration required by 20.11.40 NMAC $ 584.00 2401
A Stationary Source that requires a permit pursuant to 20.11.41 NMAC or other board
regulations and are not subject to the below proposed allowable emission rates $1,168.00 280
. See Sections
] Not Applicable Below
Stationary Source Review Fees (Based on the Proposed Allowable Emission Rate for the single highest fee pollutant)
Proposed Allowable Emission Rate Equal to or greater than 1 tpy and less than 5 tpy $876 2302
Proposed Allowable Emission Rate Equal to or greater than 5 tpy and less than 25 tpy $1,752 2303
Proposed Allowable Emission Rate Equal to or greater than 25 tpy and less than 50 tpy $3,503 2304
Proposed Allowable Emission Rate Equal to or greater than 50 tpy and less than 75 tpy $5,255 2305
Proposed Allowable Emission Rate Equal to or greater than 75 tpy and less than 100 tpy $7,006 2306
Proposed Allowable Emission Rate Equal to or greater than 100 tpy $8,758 2307
. See Section
] Not Applicable Above
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Federal Program Review Fees (In addition to the Stationary Source Application Review Fees above)

40 CFR 60 - “New Source Performance Standards” (NSPS) $1,168 2308
40 CFR 61 - “Emission Standards for Hazardous Air Pollutants (NESHAPS) $1,168 2309
40 CFR 63 - (NESHAPSs) Promulgated Standards $1,168 2310
40 CFR 63 - (NESHAPs) Case-by-Case MACT Review $11,677 2311
20.11.61 NMAC, Prevention of Significant Deterioration (PSD) Permit $5,838 2312
20.11.60 NMAC, Non-Attainment Area Permit $5,838 2313
M Not Applicable App'}li?:;ble

MODIFICATION TO EXISTING PERMIT APPLICATION REVIEW FEES:

If the permit application is for a modification to an existing permit, please check all that apply. If this application is
for a new stationary source facility, please see Section Il.

Check All

That Modifications R(::\;lsw Eﬁ(e)?nr:‘r:?
Apply
Modification Application Review Fees (Not Based on Proposed Allowable Emission Rate)
Proposed modification to an existing stationary source that requires a permit pursuant to
] 20.11.41 NMAC or other board regulations and are not subject to the below proposed $1,168.00 2321
allowable emission rates
See
Not Applicable Sections
Below
Modification Application Review Fees
(Based on the Proposed Allowable Emission Rate for the single highest fee pollutant)
Proposed Allowable Emission Rate Equal to or greater than 1 tpy and less than 5 tpy $876 2322
Proposed Allowable Emission Rate Equal to or greater than 5 tpy $1,752 2323
and less than 25 tpy
Proposed Allowable Emission Rate Equal to or greater than 25 tpy $3,503 2324
and less than 50 tpy
Proposed Allowable Emission Rate Equal to or greater than 50 tpy $5,255 2325
and less than 75 tpy
Proposed Allowable Emission Rate Equal to or greater than 75 tpy $7.006 2326
and less than 100 tpy
Proposed Allowable Emission Rate Equal to or greater than 100 tpy $8,758 2327
See
] Not Applicable Section
Above
Major Modifications Review Fees (In addition to the Modification Application Review Fees above)
20.11.60 NMAC, Permitting in Non-Attainment Areas $5,838 2333
20.11.61 NMAC, Prevention of Significant Deterioration $5,838 2334
. Not
M Not Applicable Applicable

Federal Program Review Fees

(This section applies only if a Federal Program Review is triggered by the proposed modification) (These fees are in
addition to the Modification and Major Modification Application Review Fees above)

40 CFR 60 - “New Source Performance Standards” (NSPS) $1,168 2328
40 CFR 61 - “Emission Standards for Hazardous Air Pollutants (NESHAPS) $1,168 2329
40 CFR 63 - (NESHAPs) Promulgated Standards $1,168 2330
40 CFR 63 - (NESHAPs) Case-by-Case MACT Review $11,677 2331
20.11.61 NMAC, Prevention of Significant Deterioration (PSD) Permit $5,838 2332
20.11.60 NMAC, Non-Attainment Area Permit $5,838 2333
. Not
] Not Applicable Applicable

Application Review Fees
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IV. ADMINISTRATIVE AND TECHNICAL REVISION APPLICATION REVIEW FEES:
If the permit application is for an administrative or technical revision of an existing permit issued pursuant to
20.11.41 NMAUC, please check one that applies.

L3t i Program
Check One Revision Type Review Fee Flemeiit
Administrative Revisions $250.00 2340
Technical Revisions $ 500.00 2341
M Not Applicable See Sections I, Ill or V

V. PORTABLE STATIONARY SOURCE RELOCATION FEES:

If the permit application is for a portable stationary source relocation of an existing permit, please check one that

applies.
Check : . . Program
Oae Portable Stationary Source Relocation Type Review Fee Fleinet
No New Air Dispersion Modeling Required $ 500.00 2501
New Air Dispersion Modeling Required $ 750.00 2502
~ Not Applicable See Sections II, Il or V

VI.  Please submit a check or money order in the amount shown for the total application review fee.

Section Totals Review Fee Amount
Section I Total $0.00
Section III Total $1,168.00
Section IV Total $0.00
Section V Total $0.00
Total Application Review Fee $1,168.00

I, the undersigned, a responsible official of the applicant company, certify that to the best of my knowledge, the
information stated on this checklist, give a true and complete representation of the permit application review fees which
are being submitted. I also understand that an incorrect submittal of permit application reviews may cause an
incompleteness determination of the submitted permit application and that the balance of the appropriate permit
application review fees shall be paid in full prior to further processing of the application.

Signed this__ /0"~ _/{ day of /cz/nda,/y 20 20

A%//? Wil - /Wammr

Print Name Print Title

W\\

< S'i?gnaturey

Definition of Qualified Small Business as defined in 20.11.2 NMAC:
“Qualified small business” means a business that meets all of the following requirements:
(1) a business that has 100 or fewer employees;
(2) a small business concern as defined by the federal Small Business Act;
(3) a source that emits less than 50 tons per year of any individual regulated air pollutant, or less than 75 tons per year of
all regulated air pollutants combined; and
(4) a source that is not a major source or major stationary source.

Note: Beginning January 1, 2011, and every January | thereafter, an increase based on the consumer price index shall
be added to the application review fees. The application review fees established in Subsection A through D of 20.11.2.18
NMAC shall be adjusted by an amount equal to the increase in the consumer price index for the immediately-preceding year.
Application review fee adjustments equal to or greater than fifty cents ($0.50) shall be rounded up to the next highest whole
dollar. Application review fee adjustments totaling less than fifty cents ($0.50) shall be rounded down to the next lowest
whole dollar. The department shall post the application review fees on the city of Albuquerque environmental health
department air quality program website.

Application Review Fees
January 2020 Page 4 of 4






M v0.0101355945

A"
MATERION
6070 Parkland Blvd. . Mayfield Heights, OH 44124

CITY OF ALBUQUERQUE - ENVIRO.
PO BOX 25700

ALBUQUERQUE NM 87125 Document / Date

1500261828 / 01/15/2020
Check Number

0101355945
Document Your document Date Deductions Tax Included Gross amount
Payment is made on behalf of Materion Advanced Materials
1900008716 NTBGTV2020 01/10/2020 0.00 0.00 1,168.00
Sum total 0.00 0.00 1,168.00

i# : V-E 56-1544
A No.0101355945 ==
M A T E R l o N JPMorgan Chase Bank, N.A.

; = Columbus, OH 43271
6070 Parkland Blvd. . Mayfield Heights, OH 44124 SRR RN 5F e

Check number
0101355945 01/15/2020 |[***%%1] ,168.00%*

PAY THIS AMOUNT
F*** ONE THOUSAND ONE HUNDRED SIXTY EIGHT USD***

VENDOR NUMBER: 2000022527

16e CITY OF ALBUQUERQUE - ENVIRO.

ORDER  pQ BOX 25700 i
ALBUQUERQUE NM 87125

MATERION
Mayfield Heights, Ohio

030 83559L5 KOLL L LSLL 3K E52sq25958






8. SUPPORTING DATA

The following information used to determine emissions is attached:
e HAPCalc 3.01 output
e AP-42 Tables 1.4-1 and 1.4-2

AP-42 Table 1.5-1

AP-42 Table 3.2-3

AP-42 Table 12.9-2

Baldor engine manufacturer data

Materion Advanced Materials Technologies and Services Corp. | Revision of Authority-to-Construct Permit #1962-M1-1TR
Trinity Consultants 14



GRI-HAPCalc ®3.01

Engines Report

Facility ID:

User Name:

Operation Type:
Facility Name:

MATERION NORTH
PRODUCTION

Notes:

MATERION NORTH FACILITY

Units of Measure: U.S. STANDARD

Note: Emissions less than 5.00E-09 tons (or tonnes) per year are considered insignificant and are treated as zero.

These emissions are indicated on the report with a "0".

Emissions between 5.00E-09 and 5.00E-05 tons (or tonnes) per year are represented on the report with "0.0000".

( Engine Unit

)

Unit Name: EG1

11/21/2016

Hours of Operation: 200 Yearly
Rate Power: 230 hp
Fuel Type: NATURAL GAS
Engine Type: 4-Stroke, Rich Burn

Emission Factor Set:

Additional EF Set:

FIELD > EPA > LITERATURE

-NONE-

Chemical Name

HAPs

Formaldehyde
Methanol
Acetaldehyde
1,3-Butadiene
Acrolein

Benzene

Toluene
Ethylbenzene
Xylenes(m,p,0)
Styrene

Naphthalene
Ethylene Dibromide
Vinyl Chloride
Methylene Chloride
1,1-Dichloroethane
1,3-Dichloropropene
Chlorobenzene
Chloroform
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane

Carbon Tetrachloride

Total

12:13:26

Calculated Emissions (ton/yr)

Emissions Emission Factor Emission Factor Set
0.0050 0.09942890 g/bhp-hr GRI Field
0.0010 0.02000000 g/bhp-hr GRI Field
0.0005 0.00920800 g/bhp-hr EPA
0.0001 0.00218810 g/bhp-hr EPA
0.0004 0.00867990 g/bhp-hr EPA
0.0003 0.00521450 g/bhp-hr EPA
0.0001 0.00184160 g/bhp-hr EPA
0.0000 0.00008180 g/bhp-hr EPA
0.0000 0.00064360 g/bhp-hr EPA
0.0000 0.00003930 g/bhp-hr EPA
0.0000 0.00032050 g/bhp-hr EPA
0.0000 0.00007030 g/bhp-hr EPA
0.0000 0.00002370 g/bhp-hr EPA
0.0000 0.00013600 g/bhp-hr EPA
0.0000 0.00003730 g/bhp-hr EPA
0.0000 0.00004190 g/bhp-hr EPA
0.0000 0.00004260 g/bhp-hr EPA
0.0000 0.00004520 g/bhp-hr EPA
0.0000 0.00005050 g/bhp-hr EPA
0.0000 0.00008350 g/bhp-hr EPA
0.0000 0.00005840 g/bhp-hr EPA
0.0074

GRI-HAPCalc 3.01
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Criteria Pollutants

11/21/2016

PM

CcO
NMEHC
NOXx
SO2

Other Pollutants

Butryaldehyde
Methane

Ethane
1,2-Dichloroethane
1,2-Dichloropropane
C02

12:13:26

0.0032
0.7346
0.0049
0.9271
0.0001

0.0000
0.0385
0.0118
0.0000
0.0000
18.3918

GRI-HAPCalc 3.01

0.06405970
14.50000000
0.09769010
18.30000000
0.00194060

0.00016040
0.75907880
0.23234410
0.00003730
0.00004290
363.03769350

g/bhp-hr
g/bhp-hr
g/bhp-hr
g/bhp-hr
g/bhp-hr

g/bhp-hr
g/bhp-hr
g/bhp-hr
g/bhp-hr
g/bhp-hr
g/bhp-hr

EPA
GRI Field
EPA
GRI Field
EPA

EPA
EPA
EPA
EPA
EPA
EPA

Page 2 of 2



GRI-HAPCalc ®3.01
External Combustion Devices Report

Facility ID: MATERION NORTH Notes:
Operation Type: PRODUCTION

Facility Name: MATERION NORTH FACILITY

User Name:

Units of Measure: U.S. STANDARD

Note: Emissions less than 5.00E-09 tons (or tonnes) per year are considered insignificant and are treated as zero.
These emissions are indicated on the report with a "0".
Emissions between 5.00E-09 and 5.00E-05 tons (or tonnes) per year are represented on the report with "0.0000".

(External Combustion Devices)

Unit Name: A1
Hours of Operation: 8,760 Yearly
Heat Input: 3.9 MMBtu/hr
Fuel Type: NATURAL GAS
Device Type: BURNER

Emission Factor Set: EPA > FIELD > LITERATURE
Additional EF Set: -NONE-

Calculated Emissions (ton/yr)

Chemical Name Emissions Emission Factor Emission Factor Set
HAPs

3-Methylcholanthrene 0.0000 0.0000000018 Ib/MMBtu EPA
7,12-Dimethylbenz(a)anthracene 0.0000 0.0000000157 Ib/MMBtu EPA
Formaldehyde 0.0013 0.0000735294 Ib/MMBtu EPA
Methanol 0.0074 0.0004333330 |Ib/MMBtu GRI Field
Acetaldehyde 0.0050 0.0002909000 Ib/MMBtu GRI Field
1,3-Butadiene 0.0000 0.0000001830 Ib/MMBtu GRI Field
Benzene 0.0000 0.0000020588 Ib/MMBtu EPA
Toluene 0.0001 0.0000033333 Ib/MMBtu EPA
Ethylbenzene 0.0000 0.0000000720 Ib/MMBtu GRI Field
Xylenes(m,p,0) 0.0000 0.0000010610 Ib/MMBtu GRI Field
2,2,4-Trimethylpentane 0.0006 0.0000323000 Ib/MMBtu GRI Field
n-Hexane 0.0301 0.0017647059 |Ib/MMBtu EPA
Phenol 0.0000 0.0000000950 Ib/MMBtu GRI Field
Naphthalene 0.0000 0.0000005980 Ib/MMBtu EPA
2-Methylnaphthalene 0.0000 0.0000000235 |1b/MMBtu EPA
Acenaphthylene 0.0000 0.0000000018 1b/MMBtu EPA
Biphenyl 0.0000 0.0000011500 Ib/MMBtu GRI Field
Acenaphthene 0.0000 0.0000000018 Ib/MMBtu EPA
Fluorene 0.0000 0.0000000027 Ib/MMBtu EPA
Anthracene 0.0000 0.0000000024 |1b/MMBtu EPA
Phenanthrene 0.0000 0.0000000167 Ib/MMBtu EPA
Fluoranthene 0.0000 0.0000000029 Ib/MMBtu EPA
Pyrene 0.0000 0.0000000049 |1b/MMBtu EPA
Benz(a)anthracene 0.0000 0.0000000018 Ib/MMBtu EPA
Chrysene 0.0000 0.0000000018 Ib/MMBtu EPA
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Benzo(a)pyrene 0.0000 0.0000000012 Ib/MMBtu EPA

Benzo(b)fluoranthene 0.0000 0.0000000018 Ib/MMBtu EPA
Benzo(k)fluoranthene 0.0000 0.0000000018 Ib/MMBtu EPA
Benzo(g,h,i)perylene 0.0000 0.0000000012 Ib/MMBtu EPA
Indeno(1,2,3-c,d)pyrene 0.0000 0.0000000018 Ib/MMBtu EPA
Dibenz(a,h)anthracene 0.0000 0.0000000012 Ib/MMBtu EPA
Lead 0.0000 0.0000004902 Ib/MMBtu EPA

Total 0.0445

Criteria Pollutants
VOC 0.0921 0.0053921569 Ib/MMBtu EPA
PM 0.1273 0.0074509804 Ib/MMBtu EPA
PM, Condensible 0.0955 0.0055882353 Ib/MMBtu EPA
PM, Filterable 0.0318 0.0018627451 Ib/MMBtu EPA
CcO 1.4068 0.0823529410 Ib/MMBtu EPA
NMHC 0.1457 0.0085294118 Ib/MMBtu EPA
NOx 1.6747 0.0980392157 Ib/MMBtu EPA
S02 0.0100 0.0005880000 Ib/MMBtu EPA

Other Pollutants

Dichlorobenzene 0.0000 0.0000011765 Ib/MMBtu EPA
Methane 0.0385 0.0022549020 Ib/MMBtu EPA
Acetylene 0.0911 0.0053314000 Ib/MMBtu GRI Field
Ethylene 0.0090 0.0005264000 Ib/MMBtu GRI Field
Ethane 0.0519 0.0030392157 Ib/MMBtu EPA
Propylene 0.0159 0.0009333330 Ib/MMBtu GRI Field
Propane 0.0268 0.0015686275 Ib/MMBtu EPA
Butane 0.0352 0.0020588235 Ib/MMBtu EPA
Cyclopentane 0.0007 0.0000405000 Ib/MMBtu GRI Field
Pentane 0.0435 0.0025490196 Ib/MMBtu EPA
n-Pentane 0.0342 0.0020000000 Ib/MMBtu GRI Field
Cyclohexane 0.0008 0.0000451000 Ib/MMBtu GRI Field
Methylcyclohexane 0.0029 0.0001691000 Ib/MMBtu GRI Field
n-Octane 0.0009 0.0000506000 Ib/MMBtu GRI Field
n-Nonane 0.0001 0.0000050000 Ib/MMBtu GRI Field
CO2 2,009.6471 117.6470588235 Ib/MMBtu EPA

Unit Name: AG1

Hours of Operation: 8,760 Yearly
Heat Input: 0.25 MMBtu/hr
Fuel Type: NATURAL GAS

Device Type: BURNER

Emission Factor Set: EPA > FIELD > LITERATURE
Additional EF Set: -NONE-

Calculated Emissions (ton/yr)

Chemical Name Emissions Emission Factor Emission Factor Set
HAPs

7,12-Dimethylbenz(a)anthracene 0.0000 0.0000000157 Ib/MMBtu EPA

Formaldehyde 0.0001 0.0000735294 |b/MMBtu EPA

Methanol 0.0005 0.0004333330 Ib/MMBtu GRI Field
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Acetaldehyde 0.0003 0.0002909000 Ib/MMBtu GRI Field

1,3-Butadiene 0.0000 0.0000001830 Ib/MMBtu GRI Field
Benzene 0.0000 0.0000020588 Ib/MMBtu EPA
Toluene 0.0000 0.0000033333 Ib/MMBtu EPA
Ethylbenzene 0.0000 0.0000000720 Ib/MMBtu GRI Field
Xylenes(m,p,0) 0.0000 0.0000010610 Ib/MMBtu GRI Field
2,2,4-Trimethylpentane 0.0000 0.0000323000 Ib/MMBtu GRI Field
n-Hexane 0.0019 0.0017647059 Ib/MMBtu EPA
Phenol 0.0000 0.0000000950 Ib/MMBtu GRI Field
Naphthalene 0.0000 0.0000005980 Ib/MMBtu EPA
2-Methylnaphthalene 0.0000 0.0000000235 Ib/MMBtu EPA
Biphenyl 0.0000 0.0000011500 Ib/MMBtu GRI Field
Phenanthrene 0.0000 0.0000000167 Ib/MMBtu EPA
Pyrene 0.0000 0.0000000049 Ib/MMBtu EPA
Lead 0.0000 0.0000004902 Ib/MMBtu EPA
Total 0.0028
Criteria Pollutants
VOC 0.0059 0.0053921569 Ib/MMBtu EPA
PM 0.0082 0.0074509804 Ib/MMBtu EPA
PM, Condensible 0.0061 0.0055882353 Ib/MMBtu EPA
PM, Filterable 0.0020 0.0018627451 Ib/MMBtu EPA
CcO 0.0902 0.0823529410 Ib/MMBtu EPA
NMHC 0.0093 0.0085294118 Ib/MMBtu EPA
NOx 0.1074 0.0980392157 Ib/MMBtu EPA
S02 0.0006 0.0005880000 Ib/MMBtu EPA

Other Pollutants

Dichlorobenzene 0.0000 0.0000011765 Ib/MMBtu EPA
Methane 0.0025 0.0022549020 Ib/MMBtu EPA
Acetylene 0.0058 0.0053314000 Ib/MMBtu GRI Field
Ethylene 0.0006 0.0005264000 Ib/MMBtu GRI Field
Ethane 0.0033 0.0030392157 Ib/MMBtu EPA
Propylene 0.0010 0.0009333330 Ib/MMBtu GRI Field
Propane 0.0017 0.0015686275 Ib/MMBtu EPA
Butane 0.0023 0.0020588235 Ib/MMBtu EPA
Cyclopentane 0.0000 0.0000405000 Ib/MMBtu GRI Field
Pentane 0.0028 0.0025490196 Ib/MMBtu EPA
n-Pentane 0.0022 0.0020000000 Ib/MMBtu GRI Field
Cyclohexane 0.0000 0.0000451000 Ib/MMBtu GRI Field
Methylcyclohexane 0.0002 0.0001691000 Ib/MMBtu GRI Field
n-Octane 0.0001 0.0000506000 Ib/MMBtu GRI Field
n-Nonane 0.0000 0.0000050000 Ib/MMBtu GRI Field
CO2 128.8235 117.6470588235 Ib/MMBtu EPA
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Unit Name: AG2

Hours of Operation: 8,760 Yearly
Heat Input: 0.25 MMBtu/hr
Fuel Type: NATURAL GAS

Device Type: BURNER

Emission Factor Set: EPA > FIELD > LITERATURE
Additional EF Set; -NONE-

Calculated Emissions (ton/yr)

Chemical Name Emissions Emission Factor Emission Factor Set

HAPs
7,12-Dimethylbenz(a)anthracene 0.0000 0.0000000157 Ib/MMBtu EPA
Formaldehyde 0.0001 0.0000735294 |Ib/MMBtu EPA
Methanol 0.0005 0.0004333330 Ib/MMBtu GRI Field
Acetaldehyde 0.0003 0.0002909000 Ib/MMBtu GRI Field
1,3-Butadiene 0.0000 0.0000001830 Ib/MMBtu GRI Field
Benzene 0.0000 0.0000020588 Ib/MMBtu EPA
Toluene 0.0000 0.0000033333 Ib/MMBtu EPA
Ethylbenzene 0.0000 0.0000000720 Ib/MMBtu GRI Field
Xylenes(m,p,0) 0.0000 0.0000010610 Ib/MMBtu GRI Field
2,2,4-Trimethylpentane 0.0000 0.0000323000 Ib/MMBtu GRI Field
n-Hexane 0.0019 0.0017647059 Ib/MMBtu EPA
Phenol 0.0000 0.0000000950 Ib/MMBtu GRI Field
Naphthalene 0.0000 0.0000005980 Ib/MMBtu EPA
2-Methylnaphthalene 0.0000 0.0000000235 |1b/MMBtu EPA
Biphenyl 0.0000 0.0000011500 Ib/MMBtu GRI Field
Phenanthrene 0.0000 0.0000000167 Ib/MMBtu EPA
Pyrene 0.0000 0.0000000049 |1b/MMBtu EPA
Lead 0.0000 0.0000004902 Ib/MMBtu EPA

Total 0.0028

Criteria Pollutants
\Yele: 0.0059 0.0053921569 |Ib/MMBtu EPA
PM 0.0082 0.0074509804 Ib/MMBtu EPA
PM, Condensible 0.0061 0.0055882353 Ib/MMBtu EPA
PM, Filterable 0.0020 0.0018627451 Ib/MMBtu EPA
co 0.0902 0.0823529410 |Ib/MMBtu EPA
NMHC 0.0093 0.0085294118 Ib/MMBtu EPA
NOx 0.1074 0.0980392157 Ib/MMBtu EPA
S02 0.0006 0.0005880000 Ib/MMBtu EPA

Other Pollutants

Dichlorobenzene 0.0000 0.0000011765 Ib/MMBtu EPA
Methane 0.0025 0.0022549020 Ib/MMBtu EPA
Acetylene 0.0058 0.0053314000 Ib/MMBtu GRI Field
Ethylene 0.0006 0.0005264000 Ib/MMBtu GRI Field
Ethane 0.0033 0.0030392157 Ib/MMBtu EPA
Propylene 0.0010 0.0009333330 Ib/MMBtu GRI Field
Propane 0.0017 0.0015686275 Ib/MMBtu EPA
Butane 0.0023 0.0020588235 Ib/MMBtu EPA
Cyclopentane 0.0000 0.0000405000 Ib/MMBtu GRI Field
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Pentane 0.0028 0.0025490196 Ib/MMBtu EPA

n-Pentane 0.0022 0.0020000000 Ib/MMBtu GRI Field
Cyclohexane 0.0000 0.0000451000 Ib/MMBtu GRI Field
Methylcyclohexane 0.0002 0.0001691000 Ib/MMBtu GRI Field
n-Octane 0.0001 0.0000506000 Ib/MMBtu GRI Field
n-Nonane 0.0000 0.0000050000 Ib/MMBtu GRI Field
CO2 128.8235 117.6470588235 Ib/MMBtu EPA

Unit Name: CAST-02

Hours of Operation: 8,760 Yearly
Heat Input: 1.0 MMBtu/hr
Fuel Type: NATURAL GAS

Device Type: HEATER

Emission Factor Set: FIELD > EPA > LITERATURE
Additional EF Set: -NONE-

Calculated Emissions (ton/yr)

Chemical Name Emissions Emission Factor Emission Factor Set
HAPs

3-Methylcholanthrene 0.0000 0.0000000018 Ib/MMBtu EPA
7,12-Dimethylbenz(a)anthracene 0.0000 0.0000000157 Ib/MMBtu EPA
Formaldehyde 0.0037 0.0008440090 Ib/MMBtu GRI Field
Methanol 0.0042 0.0009636360 |b/MMBtu GRI Field
Acetaldehyde 0.0032 0.0007375920 Ib/MMBtu GRI Field
1,3-Butadiene 0.0015 0.0003423350 |b/MMBtu GRI Field
Benzene 0.0033 0.0007480470 Ib/MMBtu GRI Field
Toluene 0.0045 0.0010163310 Ib/MMBtu GRI Field
Ethylbenzene 0.0093 0.0021128220 Ib/MMBtu GRI Field
Xylenes(m,p,0) 0.0058 0.0013205140 Ib/MMBtu GRI Field
2,2,4-Trimethylpentane 0.0124 0.0028417580 Ib/MMBtu GRI Field
n-Hexane 0.0062 0.0014070660 |b/MMBtu GRI Field
Phenol 0.0000 0.0000001070 Ib/MMBtu GRI Field
Styrene 0.0091 0.0020788960 |Ib/MMBtu GRI Field
Naphthalene 0.0000 0.0000005100 Ib/MMBtu GRI Field
2-Methylnaphthalene 0.0000 0.0000001470 Ib/MMBtu GRI Field
Acenaphthylene 0.0000 0.0000000670 Ib/MMBtu GRI Field
Biphenyl 0.0000 0.0000004730 Ib/MMBtu GRI Field
Acenaphthene 0.0000 0.0000000900 Ib/MMBtu GRI Field
Fluorene 0.0000 0.0000000800 Ib/MMBtu GRI Field
Anthracene 0.0000 0.0000000870 Ib/MMBtu GRI Field
Phenanthrene 0.0000 0.0000000600 Ib/MMBtu GRI Field
Fluoranthene 0.0000 0.0000000900 Ib/MMBtu GRI Field
Pyrene 0.0000 0.0000000830 |b/MMBtu GRI Field
Benz(a)anthracene 0.0000 0.0000000870 Ib/MMBtu GRI Field
Chrysene 0.0000 0.0000001170 Ib/MMBtu GRI Field
Benzo(a)pyrene 0.0000 0.0000000700 Ib/MMBtu GRI Field
Benzo(b)fluoranthene 0.0000 0.0000001500 Ib/MMBtu GRI Field
Benzo(k)fluoranthene 0.0000 0.0000007600 Ib/MMBtu GRI Field
Benzo(g,h,i)perylene 0.0000 0.0000002600 |b/MMBtu GRI Field
Indeno(1,2,3-c,d)pyrene 0.0000 0.0000001200 Ib/MMBtu GRI Field
Dibenz(a,h)anthracene 0.0000 0.0000001030 Ib/MMBtu GRI Field
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Lead 0.0000 0.0000004902 Ib/MMBtu EPA
Total 0.0632
Criteria Pollutants
voc 0.0236 0.0053921569 Ib/MMBtu EPA
PM 0.0326 0.0074509804 Ib/MMBtu EPA
PM, Condensible 0.0245 0.0055882353 Ib/MMBtu EPA
PM, Filterable 0.0082 0.0018627451 Ib/MMBtu EPA
co 0.1418 0.0323636360 Ib/MMBtu GRI Field
NMHC 0.0374 0.0085294118 Ib/MMBtu EPA
NOXx 0.4249 0.0970167730 Ib/MMBtu GRI Field
S02 0.0026 0.0005880000 Ib/MMBtu EPA
Other Pollutants
Dichlorobenzene 0.0000 0.0000011765 Ib/MMBtu EPA
Methane 0.0461 0.0105212610 Ib/MMBtu GRI Field
Acetylene 0.0613 0.0140000000 Ib/MMBtu GRI Field
Ethylene 0.0042 0.0009476310 Ib/MMBtu GRI Field
Ethane 0.0115 0.0026312210 Ib/MMBtu GRI Field
Propylene 0.0103 0.0023454550 Ib/MMBtu GRI Field
Propane 0.0047 0.0010686280 Ib/MMBtu GRI Field
Isobutane 0.0064 0.0014640770 Ib/MMBtu GRI Field
Butane 0.0060 0.0013766990 Ib/MMBtu GRI Field
Cyclopentane 0.0050 0.0011304940 Ib/MMBtu GRI Field
Pentane 0.0152 0.0034671850 Ib/MMBtu GRI Field
n-Pentane 0.0062 0.0014221310 Ib/MMBtu GRI Field
Cyclohexane 0.0040 0.0009183830 Ib/MMBtu GRI Field
Methylcyclohexane 0.0096 0.0022011420 Ib/MMBtu GRI Field
n-Octane 0.0125 0.0028538830 Ib/MMBtu GRI Field
1,2,3-Trimethylbenzene 0.0150 0.0034224540 Ib/MMBtu GRI Field
1,2,4-Trimethylbenzene 0.0150 0.0034224540 Ib/MMBtu GRI Field
1,3,5-Trimethylbenzene 0.0150 0.0034224540 Ib/MMBtu GRI Field
n-Nonane 0.0160 0.0036604170 Ib/MMBtu GRI Field
Cco2 515.2941 117.6470588235 Ib/MMBtu EPA
Unit Name: FUM-05
Hours of Operation: 8,760 Yearly
Heat Input: 1.0 MMBtu/hr
Fuel Type: NATURAL GAS
Device Type: HEATER
Emission Factor Set: FIELD > EPA > LITERATURE
Additional EF Set: -NONE-

Calculated Emissions (ton/yr)

Chemical Name Emissions Emission Factor Emission Factor Set
HAPs

3-Methylcholanthrene 0.0000 0.0000000018 Ib/MMBtu EPA
7,12-Dimethylbenz(a)anthracene 0.0000 0.0000000157 Ib/MMBtu EPA

Formaldehyde 0.0037 0.0008440090 Ib/MMBtu GRI Field

Methanol 0.0042 0.0009636360 |b/MMBtu GRI Field

Acetaldehyde 0.0032 0.0007375920 Ib/MMBtu GRI Field

11/21/2016  12:14:08 GRI-HAPCalc 3.01 Page 6 of 12



1,3-Butadiene
Benzene

Toluene

Ethylbenzene
Xylenes(m,p,0)
2,2,4-Trimethylpentane
n-Hexane

Phenol

Styrene

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Biphenyl
Acenaphthene
Fluorene

Anthracene
Phenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Lead

Total
Criteria Pollutants

0.0015
0.0033
0.0045
0.0093
0.0058
0.0124
0.0062
0.0000
0.0091
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

vocC

PM

PM, Condensible
PM, Filterable
co

NMHC

NOx

S02

Other Pollutants

11/21/2016

Dichlorobenzene
Methane
Acetylene
Ethylene
Ethane
Propylene
Propane
Isobutane
Butane
Cyclopentane
Pentane
n-Pentane

Cyclohexane

12:14:08

0.0632

0.0236
0.0326
0.0245
0.0082
0.1418
0.0374
0.4249
0.0026

0.0000
0.0461
0.0613
0.0042
0.0115
0.0103
0.0047
0.0064
0.0060
0.0050
0.0152
0.0062
0.0040

GRI-HAPCalc 3.01

0.0003423350
0.0007480470
0.0010163310
0.0021128220
0.0013205140
0.0028417580
0.0014070660
0.0000001070
0.0020788960
0.0000005100
0.0000001470
0.0000000670
0.0000004730
0.0000000900
0.0000000800
0.0000000870
0.0000000600
0.0000000900
0.0000000830
0.0000000870
0.0000001170
0.0000000700
0.0000001500
0.0000007600
0.0000002600
0.0000001200
0.0000001030
0.0000004902

0.0053921569
0.0074509804
0.0055882353
0.0018627451
0.0323636360
0.0085294118
0.0970167730
0.0005880000

0.0000011765
0.0105212610
0.0140000000
0.0009476310
0.0026312210
0.0023454550
0.0010686280
0.0014640770
0.0013766990
0.0011304940
0.0034671850
0.0014221310
0.0009183830

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
EPA

EPA
EPA
EPA
EPA
GRI Field
EPA
GRI Field
EPA

EPA

GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
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Methylcyclohexane 0.0096 0.0022011420 Ib/MMBtu GRI Field

n-Octane 0.0125 0.0028538830 Ib/MMBtu GRI Field
1,2,3-Trimethylbenzene 0.0150 0.0034224540 Ib/MMBtu GRI Field
1,2,4-Trimethylbenzene 0.0150 0.0034224540 Ib/MMBtu GRI Field
1,3,5-Trimethylbenzene 0.0150 0.0034224540 Ib/MMBtu GRI Field
n-Nonane 0.0160 0.0036604170 Ib/MMBtu GRI Field
co2 515.2941 117.6470588235 Ib/MMBtu EPA
Unit Name: IF1

Hours of Operation: 8,760 Yearly

Heat Input: 1.0 MMBtu/hr

Fuel Type: NATURAL GAS

Device Type: BURNER

Emission Factor Set: EPA > FIELD > LITERATURE
Additional EF Set: -NONE-

Calculated Emissions (ton/yr)

Chemical Name Emissions Emission Factor Emission Factor Set
HAPs

3-Methylcholanthrene 0.0000 0.0000000018 Ib/MMBtu EPA
7,12-Dimethylbenz(a)anthracene 0.0000 0.0000000157 Ib/MMBtu EPA
Formaldehyde 0.0003 0.0000735294 Ib/MMBtu EPA
Methanol 0.0019 0.0004333330 Ib/MMBtu GRI Field
Acetaldehyde 0.0013 0.0002909000 Ib/MMBtu GRI Field
1,3-Butadiene 0.0000 0.0000001830 Ib/MMBtu GRI Field
Benzene 0.0000 0.0000020588 Ib/MMBtu EPA
Toluene 0.0000 0.0000033333 Ib/MMBtu EPA
Ethylbenzene 0.0000 0.0000000720 Ib/MMBtu GRI Field
Xylenes(m,p,0) 0.0000 0.0000010610 Ib/MMBtu GRI Field
2,2,4-Trimethylpentane 0.0001 0.0000323000 Ib/MMBtu GRI Field
n-Hexane 0.0077 0.0017647059 Ib/MMBtu EPA
Phenol 0.0000 0.0000000950 Ib/MMBtu GRI Field
Naphthalene 0.0000 0.0000005980 Ib/MMBtu EPA
2-Methylnaphthalene 0.0000 0.0000000235 Ib/MMBtu EPA
Acenaphthylene 0.0000 0.0000000018 Ib/MMBtu EPA
Biphenyl 0.0000 0.0000011500 Ib/MMBtu GRI Field
Acenaphthene 0.0000 0.0000000018 Ib/MMBtu EPA
Fluorene 0.0000 0.0000000027 Ib/MMBtu EPA
Anthracene 0.0000 0.0000000024 Ib/MMBtu EPA
Phenanthrene 0.0000 0.0000000167 Ib/MMBtu EPA
Fluoranthene 0.0000 0.0000000029 Ib/MMBtu EPA
Pyrene 0.0000 0.0000000049 Ib/MMBtu EPA
Benz(a)anthracene 0.0000 0.0000000018 Ib/MMBtu EPA
Chrysene 0.0000 0.0000000018 Ib/MMBtu EPA
Benzo(a)pyrene 0.0000 0.0000000012 Ib/MMBtu EPA
Benzo(b)fluoranthene 0.0000 0.0000000018 Ib/MMBtu EPA
Benzo(k)fluoranthene 0.0000 0.0000000018 Ib/MMBtu EPA
Benzo(g,h,i)perylene 0.0000 0.0000000012 Ib/MMBtu EPA
Indeno(1,2,3-c,d)pyrene 0.0000 0.0000000018 Ib/MMBtu EPA
Dibenz(a,h)anthracene 0.0000 0.0000000012 Ib/MMBtu EPA
Lead 0.0000 0.0000004902 Ib/MMBtu EPA
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Total 0.0113

Criteria Pollutants

voC 0.0236 0.0053921569 Ib/MMBtu EPA
PM 0.0326 0.0074509804 Ib/MMBtu EPA
PM, Condensible 0.0245 0.0055882353 Ib/MMBtu EPA
PM, Filterable 0.0082 0.0018627451 Ib/MMBtu EPA
Cco 0.3607 0.0823529410 Ib/MMBtu EPA
NMHC 0.0374 0.0085294118 Ib/MMBtu EPA
NOx 0.4294 0.0980392157 Ib/MMBtu EPA
S02 0.0026 0.0005880000 Ib/MMBtu EPA

Other Pollutants

Dichlorobenzene 0.0000 0.0000011765 Ib/MMBtu EPA
Methane 0.0099 0.0022549020 Ib/MMBtu EPA
Acetylene 0.0234 0.0053314000 Ib/MMBtu GRI Field
Ethylene 0.0023 0.0005264000 Ib/MMBtu GRI Field
Ethane 0.0133 0.0030392157 Ib/MMBtu EPA
Propylene 0.0041 0.0009333330 Ib/MMBtu GRI Field
Propane 0.0069 0.0015686275 Ib/MMBtu EPA
Butane 0.0090 0.0020588235 Ib/MMBtu EPA
Cyclopentane 0.0002 0.0000405000 Ib/MMBtu GRI Field
Pentane 0.0112 0.0025490196 Ib/MMBtu EPA
n-Pentane 0.0088 0.0020000000 Ib/MMBtu GRI Field
Cyclohexane 0.0002 0.0000451000 Ib/MMBtu GRI Field
Methylcyclohexane 0.0007 0.0001691000 Ib/MMBtu GRI Field
n-Octane 0.0002 0.0000506000 Ib/MMBtu GRI Field
n-Nonane 0.0000 0.0000050000 Ib/MMBtu GRI Field
Cco2 515.2941 117.6470588235 |Ib/MMBtu EPA
Unit Name: IF2

Hours of Operation: 8,760 Yearly

Heat Input: 1.0 MMBtu/hr

Fuel Type: NATURAL GAS

Device Type: BURNER

Emission Factor Set: EPA > FIELD > LITERATURE
Additional EF Set: -NONE-

Calculated Emissions (ton/yr)

Chemical Name Emissions Emission Factor Emission Factor Set
HAPs

3-Methylcholanthrene 0.0000 0.0000000018 Ib/MMBtu EPA
7,12-Dimethylbenz(a)anthracene 0.0000 0.0000000157 Ib/MMBtu EPA
Formaldehyde 0.0003 0.0000735294 1b/MMBtu EPA
Methanol 0.0019 0.0004333330 Ib/MMBtu GRI Field
Acetaldehyde 0.0013 0.0002909000 Ib/MMBtu GRI Field
1,3-Butadiene 0.0000 0.0000001830 Ib/MMBtu GRI Field
Benzene 0.0000 0.0000020588 Ib/MMBtu EPA
Toluene 0.0000 0.0000033333 Ib/MMBtu EPA
Ethylbenzene 0.0000 0.0000000720 Ib/MMBtu GRI Field
Xylenes(m,p,0) 0.0000 0.0000010610 Ib/MMBtu GRI Field
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2,2,4-Trimethylpentane
n-Hexane

Phenol

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Biphenyl
Acenaphthene
Fluorene

Anthracene
Phenanthrene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Indeno(1,2,3-c,d)pyrene
Dibenz(a,h)anthracene
Lead

Total
Criteria Pollutants

0.0001
0.0077
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

VOC

PM

PM, Condensible
PM, Filterable
CO

NMHC

NOXx

S0O2

Other Pollutants

11/21/2016

Dichlorobenzene
Methane
Acetylene
Ethylene

Ethane
Propylene
Propane

Butane
Cyclopentane
Pentane
n-Pentane
Cyclohexane
Methylcyclohexane
n-Octane
n-Nonane

Co2

12:14:08

0.0113

0.0236
0.0326
0.0245
0.0082
0.3607
0.0374
0.4294
0.0026

0.0000
0.0099
0.0234
0.0023
0.0133
0.0041
0.0069
0.0090
0.0002
0.0112
0.0088
0.0002
0.0007
0.0002
0.0000
515.2941

GRI-HAPCalc 3.01

0.0000323000
0.0017647059
0.0000000950
0.0000005980
0.0000000235
0.0000000018
0.0000011500
0.0000000018
0.0000000027
0.0000000024
0.0000000167
0.0000000029
0.0000000049
0.0000000018
0.0000000018
0.0000000012
0.0000000018
0.0000000018
0.0000000012
0.0000000018
0.0000000012
0.0000004902

0.0053921569
0.0074509804
0.0055882353
0.0018627451
0.0823529410
0.0085294118
0.0980392157
0.0005880000

0.0000011765
0.0022549020
0.0053314000
0.0005264000
0.0030392157
0.0009333330
0.0015686275
0.0020588235
0.0000405000
0.0025490196
0.0020000000
0.0000451000
0.0001691000
0.0000506000
0.0000050000

117.6470588235

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

GRI Field
EPA
GRI Field
EPA
EPA
EPA
GRI Field
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

EPA
EPA
GRI Field
GRI Field
EPA
GRI Field
EPA
EPA
GRI Field
EPA
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
EPA
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Unit Name: PS-05

Hours of Operation: 8,760 Yearly
Heat Input: 1.0 MMBtu/hr
Fuel Type: NATURAL GAS

Device Type: HEATER

Emission Factor Set: FIELD > EPA > LITERATURE
Additional EF Set; -NONE-

Calculated Emissions (ton/yr)

Chemical Name Emissions Emission Factor Emission Factor Set
HAPs
3-Methylcholanthrene 0.0000 0.0000000018 Ib/MMBtu EPA
7,12-Dimethylbenz(a)anthracene 0.0000 0.0000000157 Ib/MMBtu EPA
Formaldehyde 0.0037 0.0008440090 Ib/MMBtu GRI Field
Methanol 0.0042 0.0009636360 Ib/MMBtu GRI Field
Acetaldehyde 0.0032 0.0007375920 Ib/MMBtu GRI Field
1,3-Butadiene 0.0015 0.0003423350 Ib/MMBtu GRI Field
Benzene 0.0033 0.0007480470 Ib/MMBtu GRI Field
Toluene 0.0045 0.0010163310 Ib/MMBtu GRI Field
Ethylbenzene 0.0093 0.0021128220 Ib/MMBtu GRI Field
Xylenes(m,p,0) 0.0058 0.0013205140 Ib/MMBtu GRI Field
2,2,4-Trimethylpentane 0.0124 0.0028417580 Ib/MMBtu GRI Field
n-Hexane 0.0062 0.0014070660 Ib/MMBtu GRI Field
Phenol 0.0000 0.0000001070 Ib/MMBtu GRI Field
Styrene 0.0091 0.0020788960 Ib/MMBtu GRI Field
Naphthalene 0.0000 0.0000005100 Ib/MMBtu GRI Field
2-Methylnaphthalene 0.0000 0.0000001470 Ib/MMBtu GRI Field
Acenaphthylene 0.0000 0.0000000670 Ib/MMBtu GRI Field
Biphenyl 0.0000 0.0000004730 Ib/MMBtu GRI Field
Acenaphthene 0.0000 0.0000000900 Ib/MMBtu GRI Field
Fluorene 0.0000 0.0000000800 Ib/MMBtu GRI Field
Anthracene 0.0000 0.0000000870 Ib/MMBtu GRI Field
Phenanthrene 0.0000 0.0000000600 Ib/MMBtu GRI Field
Fluoranthene 0.0000 0.0000000900 Ib/MMBtu GRI Field
Pyrene 0.0000 0.0000000830 Ib/MMBtu GRI Field
Benz(a)anthracene 0.0000 0.0000000870 Ib/MMBtu GRI Field
Chrysene 0.0000 0.0000001170 Ib/MMBtu GRI Field
Benzo(a)pyrene 0.0000 0.0000000700 Ib/MMBtu GRI Field
Benzo(b)fluoranthene 0.0000 0.0000001500 Ib/MMBtu GRI Field
Benzo(k)fluoranthene 0.0000 0.0000007600 Ib/MMBtu GRI Field
Benzo(g,h,i)perylene 0.0000 0.0000002600 Ib/MMBtu GRI Field
Indeno(1,2,3-c,d)pyrene 0.0000 0.0000001200 Ib/MMBtu GRI Field
Dibenz(a,h)anthracene 0.0000 0.0000001030 Ib/MMBtu GRI Field
Lead 0.0000 0.0000004902 Ib/MMBtu EPA
Total 0.0632
Criteria Pollutants

VOC 0.0236 0.0053921569 Ib/MMBtu EPA

PM 0.0326 0.0074509804 Ib/MMBtu EPA
PM, Condensible 0.0245 0.0055882353 Ib/MMBtu EPA

PM, Filterable 0.0082 0.0018627451 Ib/MMBtu EPA
(010) 0.1418 0.0323636360 Ib/MMBtu GRI Field
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NMHC
NOx
S02

Other Pollutants

11/21/2016

Dichlorobenzene
Methane

Acetylene

Ethylene

Ethane

Propylene

Propane

Isobutane

Butane

Cyclopentane

Pentane

n-Pentane
Cyclohexane
Methylcyclohexane
n-Octane
1,2,3-Trimethylbenzene
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
n-Nonane

C02

12:14:08

0.0374
0.4249
0.0026

0.0000
0.0461
0.0613
0.0042
0.0115
0.0103
0.0047
0.0064
0.0060
0.0050
0.0152
0.0062
0.0040
0.0096
0.0125
0.0150
0.0150
0.0150
0.0160
515.2941

GRI-HAPCalc 3.01

0.0085294118
0.0970167730
0.0005880000

0.0000011765
0.0105212610
0.0140000000
0.0009476310
0.0026312210
0.0023454550
0.0010686280
0.0014640770
0.0013766990
0.0011304940
0.0034671850
0.0014221310
0.0009183830
0.0022011420
0.0028538830
0.0034224540
0.0034224540
0.0034224540
0.0036604170

117.6470588235

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu
Ib/MMBtu

EPA
GRI Field
EPA

EPA

GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
GRI Field
EPA
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TABLE 1.4-2. EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE GASES

FROM NATURAL GAS COMBUSTION®

Emission Factor
Pollutant (1b/10°8 scf) Emission Factor Rating
Cco,! 120,000 A
Lead 0.0005 D
N,O (Uncontrolled) 2.2 E
N,O (Controlled-low-NO, burner) 0.64 E
PM (Total)* 7.6 D
PM (Condensable)° 5.7 / D
PM (Filterable)® 1.9 B
SO¢ 0.6 A
TOC 11 B
Methane 2.3 B
VOC 5.5 C

* Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data

are for all natural gas combustion sources. To convert from 1b/10° scf to kg/10° m®, multiply by 16. To
convert from Ib/10° scf to 1b/MMBtu, divide by 1,020. The emission factors in this table may be
converted to other natural gas heating values by multiplying the given emission factor by the ratio of the
specified heating value to this average heating value. TOC = Total Organic Compounds.

VOC = Volatile Organic Compounds.

Based on approximately 100% conversion of fuel carbon to CO,. CO,[Ib/10° scf] = (3.67) (CON)
(C)(D), where CON = fractional conversion of fuel carbon to CO,, C = carbon content of fuel by weight
(0.76), and D = density of fuel, 4.2x10* 1b/10° scf.

All PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter.
Therefore, the PM emission factors presented here may be used to estimate PM,,, PM, 5 or PM;
emissions. Total PM is the sum of the filterable PM and condensible PM. Condensible PM is the
particulate matter collected using EPA Method 202 (or equivalent). Filterable PM is the particulate
matter collected on, or prior to, the filter of an EPA Method 5 (or equivalent) sampling train.

Based on 100% conversion of fuel sulfur to SO,.

Assumes sulfur content is natural gas of 2,000 grains/10° scf. The SO, emission factor in this table can
be converted to other natural gas sulfur contents by multiplying the SO, emission factor by the ratio of
the site-specific sulfur content (grains/10° scf) to 2,000 grains/10° scf.
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1.5 Liquefied Petroleum Gas Combustion
1.5.1 General'

Liquefied petroleum gas (LPG or LP-gas) consists of propane, propylene, butane, and
butylenes; the product used for domestic heating is composed primarily of propane. This gas, obtained
mostly from gas wells (but also, to a lesser extent, as a refinery by-product) is stored as a liquid under
moderate pressures. There are three grades of LPG available as heating fuels: commercial-grade
propane, engine fuel-grade propane (also known as HD-5 propane), and commercial-grade butane. In
addition, there are high-purity grades of LPG available for laboratory work and for use as aerosol
propellants. Specifications for the various LPG grades are available from the American Society for
Testing and Materials and the Gas Processors Association. A typical heating value for commercial-
grade propane and HD-5 propane is 90,500 British thermal units per gallon (Btu/gal), after
vaporization; for commercial-grade butane, the value is 97,400 Btu/gal.

The largest market for LPG is the domestic/commercial market, followed by the chemical
industry (where it is used as a petrochemical feedstock) and the agriculture industry. Propane is also
used as an engine fuel as an alternative to gasoline and as a standby fuel for facilities that have
interruptible natural gas service contracts.

1.5.2 Firing Practices’

The combustion processes that use LPG are very similar to those that use natural gas. Use of
LPG in commercial and industrial applications may require a vaporizer to provide the burner with the
proper mix of air and fuel. The burner itself will usually have different fuel injector tips as well as
different fuel-to-air ratio controller settings than a natural gas burner since the LPG stoichiometric
requirements are different than natural gas requirements. LPG is fired as a primary and backup fuel in
small commercial and industrial boilers and space heating equipment and can be used to generate heat
and process steam for industrial facilities and in most domestic appliances that typically use natural gas.

1.5.3 Emissions"??

1.5.3.1 Criteria Pollutants -

LPG is considered a "clean" fuel because it does not produce visible emissions. However,
gaseous pollutants such as nitrogen oxides (NO,), carbon monoxide (CO), and organic compounds are
produced as are small amounts of sulfur dioxide (SO,) and particulate matter (PM). The most
significant factors affecting NO,, CO, and organic emissions are burner design, burner adjustment,
boiler operating parameters, and flue gas venting. Improper design, blocking and clogging of the flue
vent, and insufficient combustion air result in improper combustion and the emission of aldehydes, CO,
hydrocarbons, and other organics. NO, emissions are a function of a number of variables, including
temperature, excess air, fuel and air mixing, and residence time in the combustion zone. The amount of
SO, emitted is directly proportional to the amount of sulfur in the fuel. PM emissions are very low and
result from soot, aerosols formed by condensable emitted species, or boiler scale dislodged during
combustion. Emission factors for LPG combustion are presented in Table 1.5-1.

Table 1.5-1 presents emission factors on a volume basis (Ib/10°gal). To convert to an energy
basis (Ib/MMBtu), divide by a heating value of 91.5 MMBtu/10%gal for propane and 102
MMBtu/10°gal for butane.

1.5.3.2 Greenhouse Gases®'' -

Carbon dioxide (CO,), methane (CH,), and nitrous oxide (N,O) emissions are all produced
during LPG combustion. Nearly all of the fuel carbon (99.5 percent) in LPG is converted to CO, during
the combustion process. This conversion is relatively independent of firing configuration. Although the
formation of CO acts to reduce CO, emissions, the amount of CO produced is insignificant compared to
the amount of CO, produced. The majority of the 0.5 percent of fuel carbon not converted to CO, is
due to incomplete combustion in the fuel stream.
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Formation of N,O during the combustion process is governed by a complex series of reactions
and its formation is dependent upon many factors. Formation of N,O is minimized when combustion
temperatures are kept high (above 1475°F) and excess air is kept to a minimum (less than 1 percent).

Methane emissions are highest during periods of low-temperature combustion or incomplete
combustion, such as the start-up or shut-down cycle for boilers. Typically, conditions that favor
formation of N,O also favor emissions of CH,.

1.5.4 Controls

The only controls developed for LPG combustion are to reduce NO, emissions. NO, controls
have been developed for firetube and watertube boilers firing propane or butane. Vendors are now
guaranteeing retrofit systems to levels as low as 30 to 40 ppm (based on 3 percent oxygen). These
systems use a combination of low-NO, burners and flue gas recirculation (FGR). Some burner vendors
use water or steam injection into the flame zone for NO, reduction. This is a trimming technique which
may be necessary during backup fuel periods because LPG typically has a higher NO, -forming
potential than natural gas; conventional natural gas emission control systems may not be sufficient to
reduce LPG emissions to mandated levels. Also, LPG burners are more prone to sooting under the
modified combustion conditions required for low NO, emissions. The extent of allowable combustion
modifications for LPG may be more limited than for natural gas.

One NO, control system that has been demonstrated on small commercial boilers is FGR. NO,
emissions from propane combustion can be reduced by as much as 50 percent by recirculating about 16
percent of the flue gas. NO, emission reductions of over 60 percent have been achieved with FGR and
low-NO, burners used in combination.

1.5.5 Updates Since the Fifth Edition

The Fifth Edition was released in January 1995. Revisions to this section since that date are
summarized below. For further detail, consult the memoranda describing each supplement or the
background report for this section.

Supplement A, February 1996

No changes.

Supplement B, October 1996

. Text was added concerning firing practices.

. The CO, emission factor was updated.

. Emission factors were added for N,O and CH,,.
July 2008

The PM filterable, NOx, CO and TOC emissions factors were updated and the PM condensable
and PM total emissions factors were added using the revised PM, NOx, CO and TOC emissions
factors for natural gas combustion for small boilers (see July 1998 revisions to section 1.4, Natural
Gas Combustion).
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Table 1.5-1. EMISSION FACTORS FOR LPG COMBUSTION*

EMISSION FACTOR RATING: E

Butane Emission Factor Propane Emission Factor
(1b/10° gal) (1b/10° gal)
Commercial Commercial
Industrial Boilers® Boilers® Industrial Boilers® Boilers®
Pollutant (SCC 1-02-010-01) | (SCC 1-03-010-01) | (SCC 1-02-010-02) [ (SCC 1-03-010-02)

PM, Filterable ¢ 0.2 0.2 0.2 0.2
PM, Condensable 0.6 0.6 0.5 0.5
PM, Total 0.8 0.8 0.7 0.7
SO,° 0.09S 0.09S 0.10S 0.10S
NO/f 15 15 13 13
N,0# 0.9 0.9 0.9 0.9
CO,M 14,300 14,300 12,500 12,500
CO 8.4 8.4 7.5 7.5
TOC 1.1 1.1 1.0 1.0
CH/* 0.2 0.2 0.2 0.2

N

Assumes PM, CO, and TOC emissions are the same, on a heat input basis, as for natural gas
combustion. Use heat contents of 91.5 x 10° Btu/10” gallon for propane, 102 x 10° Btu/10° gallon for
butane, 1020 x 10° Btu/10° scf for methane when calculating an equivalent heat input basis. For
example, the equation for convertin% from methane’s emissions factors to propane’s emissions
factors is as follows: 1b pollutant/10° gallons of propane = (Ib pollutant /10° ft’ methane) « (91.5 x
10° Btu/10° gallons of propane) / (1020 x 10° Btu/10° scf of methane). The NO, emission factors
have been multiplied by a correction factor of 1.5, which is the approximate ratio of propane/butane
NO, emissions to natural gas NO, emissions. To convert from 1b/10° gal to kg/10° L, multiply by
0.12. SCC = Source Classification Code.

Heat input capacities generally between 10 and 100 million Btu/hour.

Heat input capacities generally between 0.3 and 10 million Btu/hour.

Filterable particulate matter (PM) is that PM collected on or prior to the filter of an EPA Method 5 (or
equivalent) sampling train. For natural gas, a fuel with similar combustion characteristics, all PM is
less than 10 pm in aerodynamic equivalent diameter (PM-10).

S equals the sulfur content expressed in gr/100 ft* gas vapor. For example, if the butane sulfur
content is 0.18 gr/100 ft*, the emission factor would be (0.09 x 0.18) = 0.016 1b of SO,/10* gal butane
burned.

Expressed as NO,.

Reference 12.

Assuming 99.5% conversion of fuel carbon to CO,.

EMISSION FACTOR RATING =C.

¥ Reference 13.

o

o

= 5 e
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Table 3.2-3. UNCONTROLLED EMISSION FACTORS FOR 4-STROKE RICH-BURN
ENGINES?
(SCC 2-02-002-53)

Emission Facttg)r
(Ib/MMBtu)

Emission Factor

Pollutant (fuel input) Rating

Criteria Pollutants and Greenhouse Gases

NO,° 90 - 105% Load 2.21 E+00 A
NO,° <90% Load 2.27 E+00 C
CO° 90 - 105% Load 3.72 E+00 A
CO° <90% Load 3.51 E+00 C
co,’ 1.10 E+02 A
S0,° 5.88 E-04 A
Toc! 3.58 E-01 C
Methane? 2.30 E-01 C
voc" 2.96 E-02 C
PM10 (filterable)" 9.50 E-03 E
PM2.5 (filterable)’ 9.50 E-03 E
PM Condensablek 9.91 E-03 E
Trace Organic Compounds

1,1,2,2-Tetrach|oroethaneI 2.53 E-05 C
1,1,2-Trichloroethane' <1.53 E-05 E
1,1-Dichloroethane <1.13 E-05 E
1,2-Dichloroethane <1.13 E-05 E
1,2-Dichloropropane <1.30 E-05 E
1,3-Butadiene 6.63 E-04 D
1,3-Dich|oropropeneI <1.27 E-05 E
Acetaldehyde"™ 2.79 E-03 C
Acrolein™™ 2.63 E-03 C
Benzene 1.58 E-03 B
Butyr/isobutyraldehyde 4.86 E-05 D
Carbon Tetrachloride' <1.77 E-05 E

Stationary Internal Combustion Sources
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Table 3.2-3. UNCONTROLLED EMISSION FACTORS FOR 4-STROKE RICH-BURN ENGINES

3.2-16

(Concluded)

Emission Factor
(Ib/MMBtu)b Emission Factor
Pollutant (fuel input) Rating
ChlorobenzeneI <1.29 E-05 E
Chloroform' <1.37 E-05 E
Ethane” 7.04 E-02 C
Ethylbenzene <2.48 E-05 E
Ethylene Dibromide' <2.13 E-05 E
Formaldehyde"™ 2.05 E-02 A
Methanol' 3.06 E-03 D
Methylene Chloride' 4.12 E-05 C
Naphthalene' <9.71 E-05 E
PAH' 1.41 E-04 D
StyreneI <1.19 E-05 E
Toluene' 5.58 E-04 A
Vinyl Chioride' <7.18 E-06 E
Xylene' 1.95 E-04 A

% Reference 7. Factors represent uncontrolled levels. For NO,, CO, and PM-10,
“uncontrolled” means no combustion or add-on controls; however, the factor may
include turbocharged units. For all other pollutants, “uncontrolled” means no oxidation
control; the data set may include units with control techniques used for NOx control,
such as PCC and SCR for lean burn engines, and PSC for rich burn engines. Factors are
based on large population of engines. Factors are for engines at all loads, except as
indicated. SCC = Source Classification Code. TOC = Total Organic Compounds.
PM10 = Particulate Matter < 10 microns (xm) aerodynamic diameter. A “<*“sign in

front of a factor means that the corresponding emission factor is based on one-half of the
method detection limit.

Emission factors were calculated in units of (Io/MMBtu) based on procedures in EPA
Method 19. To convert from (Ib/MMBtu) to (Ib/lO6 scf), multiply by the heat content of
the fuel. If the heat content is not available, use 1020 Btu/scf. To convert from
(Ib/MMBu) to (Ib/hp-hr) use the following equation:

Ib/hp-hr = Ib/MMBtu, heat input, MMBtu/hr, l/operating HP, 1/hp,

¢ Emission tests with unreported load conditions were not included in the data set.

Based on 99.5% conversion of the fuel carbon to CO,. CO, [Ib/MMBtu] =
(3.67)(%CON)(C)(D)(1/h), where %CON = percent conversion of fuel carbon to CO,,

EMISSION FACTORS
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C = carbon content of fuel by weight (0.75), D = density of fuel, 4.1 E+04 Ib/20° scf,
and h = heating value of natural gas (assume 1020 Btu/scf at 60°F).

® Based on 100% conversion of fuel sulfur to SO,. Assumes sulfur content in natural gas

of 2,000 gr/10°scf.
Emission factor for TOC is based on measured emission levels from 6 source tests.

9 Emission factor for methane is determined by subtracting the VOC and ethane emission

factors from the TOC emission factor.

" \/OC emission factor is based on the sum of the emission factors for all speciated

organic compounds. Methane and ethane emissions were not measured for this engine

_ category.

' No data were available for uncontrolled engines. PM10 emissions are for engines
_equipped with a PCC.

) Considered < 1 wm in aerodynamic diameter. Therefore, for filterable PM emissions,

PM10(filterable) = PM2.5(filterable).

* No data were available for condensable emissions. The presented emission factor

reflects emissions from 4SLB engines.

' Hazardous Air Pollutant as defined by Section 112(b) of the Clean Air Act.
™ For rich-burn engines, no interference is suspected in quantifying aldehyde

emissions. The presented emission factors are based on FTIR and CARB 430
emissions data measurements.

" Ethane emission factor is determined by subtracting the VOC emission factor from

the NMHC emission factor.

Stationary Internal Combustion Sources

3.2-17



Table 12.9-2 (English Units). PARTICULATE EMISSION FACTORS FOR FURNACES

USED IN SECONDARY COPPER SMELTING AND ALLOYING PROCESS?

EMISSION EMISSION EMISSION
Control Total FACTOR FACTOR FACTOR
Furnace And Charge Type Equipment | Particulate | RATING PM-10° RATING Lead® RATING
Cupola
Scrap iron
(SCC 3-04-002-13) None 0.003 B ND NA ND NA
Insulated copper wire None 230 B 211.6 E ND NA
(SCC 3-04-002-11) EsPY 10 B ND NA ND NA
Scrap copper and brass None 70 B 64.4 E ND NA
(SCC 3-04-002-12) EsPd 2.4 ND NA ND NA
Fugitive emissions? None ND NA 2.2 E ND NA
(SCC 3-04-002-34)
Reverberatory furnace
High lead alloy (58%) None ND NA ND NA 50 B
(SCC 3-04-002-43)
Red/yellow brass None ND NA ND NA 13.2 B
(SCC 3-04-002-44)
Other alloy (7%) None ND NA ND NA 5.0 B
(SCC 3-04-002-42)
Copper None 51 B 51 E ND NA
(SCC 3-04-002-14) Baghouse 0.4 B ND NA ND NA
Brass and bronze None 36 B 21.2 E ND NA
(SCC 3-04-002-15) Baghouse 2.6 B ND NA ND NA
Fugitive emissions” None ND NA 3.1 E ND NA
(SCC 3-04-002-35)
Rotary furnace
Brass and bronze None 300 B 177.0 E ND NA
(scc 3-04-002-172} Espd 13 B ND NA ND NA
Fugitive emissions None ND NA 2.6 E ND NA
(SCC 3-04-002-36)
Crucible and pot furnace
Brass and bronze None 21 B 12.4 E ND NA
(scc 3-04-002-19{’ EsPd 1 B ND NA ND NA
Fugitive emissions None ND NA 0.29 E ND NA
(SCC 3-04-002-37)
Electric arc furnace
Copper None 5 B 5 E ND NA
(SCC 3-04-002-20) Baghouse 1 B ND NA ND NA
Brass and bronze None 11 B 6.5 E ND NA
(SCC 3-04-002-21) Baghouse 6 B ND NA ND NA
Electric induction furnace
Copper None 7 B 7 E ND NA
(SCC 3-04-002-23) Baghouse 0.5 B ND NA ND NA
Brass and bronze None 20 | B 20 E ND NA
(SCC 3-04-002-24) Baghouse 0.7 B ND NA ND NA
Fugitive emissions® | None ND NA 0.04 E ND NA
(SCC 3-04-002-38)

12.9-8
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Table 12.9-2 (cont.).

2 Expressed as Ib of pollutant/ton ore processed. The information for particulate in Table 12.9-2 was

based on unpublished data furnished by the following:

Philadelphia Air Management Services, Philadelphia, PA.

New Jersey Department of Environmental Protection, Trenton, NJ.

New Jersey Department of Environmental Protection, Metro Field Office, Springfield, NJ.

New Jersey Department of Environmental Protection, Newark Field Office, Newark, NJ.

New York State Department of Environmental Conservation, New York, NY.

The City of New York Department of Air Resources, New York, NY.

Cook County Department of Environmental Control, Maywood, IL.

Wayne County Department of Health, Air Pollution Division, Detroit, MI.

City of Cleveland Department of Public Health and Welfare, Division of Air Pollution Control,
Cleveland, OH.

State of Ohio Environmental Protection Agency, Columbus, OH.

City of Chicago Department of Environmental Control, Chicago, IL.

South Coast Air Quality Management District, Los Angeles, CA.

b pM-10 and fugitive emissions are listed in Airs Facility Subsystem Source Classification Codes and
Emission Factor Listing for Criteria Air Pollutants, U.S Environmental Protection Agency, EPA
450/4-90-003, March 1990. These estimates should be considered to have an emission factor rating
of E.

¢ References 1,6-7. Expressed as Ib of pollutant/ton product.

d ESP = electrostatic precipitator.

References For Section 12.9

1. Mineral Commodity Summaries 1992, U. S. Department Of The Interior, Bureau Of Mines.

2. Air Pollution Aspects Of Brass And Bronze Smelting And Refining Industry, U. S. Department
Of Health, Education And Welfare, National Air Pollution Control Administration, Raleigh,

NC, Publication No. AP-58, November 1969.

3. J. A. Danielson (ed.), Air Pollution Engineering Manual (2nd Ed.), AP-40, U. S.
Environmental Protection Agency, Research Triangle Park, NC, 1973. Out of Print.

4. Emission Factors And Emission Source Information For Primary And Secondary Copper
Smelters, U. S. Environmental Protection Agency, Research Triangle Park, NC, Publication
No. EPA-450/3-051, December 1977.

5. Control Techniques For Lead Air Emissions, EPA-450-2/77-012, U. S. Environmental
Protection Agency, Research Triangle Park, NC, December 1977.

6. H. H. Fukubayashi, et al., Recovery Of Zinc And Lead From Brass Smelter Dust, Report of
Investigation No. 7880, Bureau Of Mines, U. S. Department Of The Interior, Washington, DC,
1974,

7. "Air Pollution Control In The Secondary Metal Industry", Presented at the First Annual

National Association Of Secondary Materials Industries Air Pollution Control Workshop,
Pittsburgh, PA, June 1967.
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FW: 10.95080-G54
Lynda Magritz at Baldor -Generators  to: giwaszek 09/11/2008 03:26 PM

Lynda Magritz

Sales

Baldor Generators

3815 Oregon Street

Oshkosh, W1 54902

Ph: (920) 230-1236 Fax: (920) 236-4219

Email: LMagritz@baldor.com Website: www.baldor.com

From: Lynda Magritz at Baldor-Generators
Sent: Thursday, September 11, 2008 3:15PM
To: 'giwaszk@trinityconsultants.com'

Subject: 10.95080-G54

George,

Per our phone conversation, please see the attached engine data sheet and the emissions spreadsheet.
| highlighted the row that is applicable for the unit that you have.

If you have any questions,'pleaée feel free to contact me.
Regards,

Lynda Magritz

Sales

Baldor Generators

3815 Oregon Street

Oshkosh, Wi 54902

Ph: (920) 236-4200 Fax: (920) 236-4219

Email: LMagritz@baldor.com Website: www.baldor.com
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Typical Open-Loop emissions data - natural gas
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Standby or Prime Power Features

e Heavy-duty gaseous GM industrial engine

e Brushless synchronous alternators: four-pole

construction, dynamically balanced

e Full featured microprocessor based controller:

fully programmable for maximum flexibility
e Prototype tested and production tested
e Gen-set accepts rated load in one step
e UL2200 available - consult factory

Optional weather-proof and sound attenuated
enclosures available

Full range of accessories and options available

Heavy-duty construction for use in prime or
standby application

Manufactured in an ISO-9001 certified facility

Backed by a world wide network of parts and
service centers

Gen Set Ratings

Natural Gas LP Gas
Model GLC80 150°C Rise 105°C Rise 150°C Rise 105°C Rise
Standby Rating Prime Rating Standby Rating Prime Rating
Generator | Voltage | Phase | Hz | kW/kVA | Amps | kW/kVA | Amps | kW/kVA | Amps | kW/kVA | Amps
120/208 3 60 80/100 278 72/90 250 80/100 278 72/90 250
127/220 3 60 80/100 262 72/90 236 80/100 262 72/90 236
UCI274C | 120/240 3 60 80/100 241 72/90 216 80/100 241 72/90 216
139/240 3 60 80/100 241 72/90 216 80/100 241 72/90 216
220/380 3 60 80/100 152 71/89 135 80/100 152 71/89 135
277/480 3 60 80/100 120 72/90 108 80/100 120 72/90 108
uCl224G | 120/240 1 60 80/80 |667/333| 72/72 |600/300| 80/80 |667/333| 72/72 |600/300

IMPORTANT NOTES:
e For ratings and voltages not listed above consult Factory

e Standby ratings do not have an overload capability but can be used for the duration of the utility failure per ISO-3046,DIN6271 and BS5514
¢ Prime (Unlimited Running Time) ratings are continuous per DIN 6271 and ISO-3046 with 10% overload capacity

e Base Load (Continuous) ratings are continuous per DIN 6271, BS5514 and ISO-8528 with no sustained overload capacity. Consult factory for Base Load ratings.
o Altitude derate is 4% for each 1000 feet over 5000

e Temperature derate is 1% for 10°F over 100°F ambient



Controls Digital Control Module

Controller

e Microprocessor-based circuitry

e Standard features meet requirements of NFPA110 Level 1
Backlit LCD display

e Digital 3-phase voltage, current & frequency metering

e Up to 28 alarm/shutdown fault circuits analog/digital inputs
EMI/RFI noise immunity per IEEE C62.41

e Certified to UL #508

Standard Features

e Timers — Engine start, Cooldown, Oil Bypass, Cycle crank

e Control switches — Run/Auto/Load test, horn test, Lamp test, Common

e | CD Display menu — AC metering, timer, Alarm/shutdown, engine

e Diagnostic LED indicators — Watchdog (CPU running), run output
energized, remote start signal initiated, common fail output energized

e Fully configurable from front panel keypad

e Password protected
e Low Qil Pressure Alarm Light

¢ High Coolant Temperature Alarm Light

e Overspeed Alarm Light

Shutdowns

e Overspeed

e Over-crank

e Loss of speed signal

e High engine temperature

e Low Qil Pressure Shutdown
e Emergency stop

Engine Technical Data

Manufacturer

General Motors

Engine Model & Type

Vortec, 4 cycle, Natural Aspiration

Cylinder Configuration V-8
Displacement - cu. in.(Liters) 496 (8.1)

Bore and Stroke - in. - mm 4.25 x 4.37 (107.95 x 111)
Compression ratio 9.1:1

Water pump type Centrifugal

Piston speed, M/sec. (ft./min) 6.66 (1311)

Rated rpm 1800

Max. power at rated rpm, kW (Hp) 112 (150)

Fuel type LP Gas or Natural Gas

Governor type Electronic

Governor make Woodward

Frequency regulation, steady state +/- 0.5%

Frequency regulation, no load to full load Isochronous

Air filter type Dry

Qil pan capacity gt (L) 5.0 (4.7)

Oil pan capacity w/filter — gt — liters 6.5 (6.2)

Qil Filter: quantity, type 1, Cartridge

Rec'd oil type - SF/CC/CD-10°F to 90°F 5W-30

Battery charging alternator:

- Ground (negative/positive) Negative

- Volts (DC) 12

- Ampere rating 70

Battery voltage 12vDC
BAILDOR

GENERATORS



Gen Set Technical Data

Alternator Technical Data

Generator Frame 274 Voltage Regulation NL - FL +/- 1.5%

Exciter Brushless Underspeed Protection Standard

Cooling Fan Cast alloy aluminum Overexcitation Protection Standard

Bearing Single, double shielded Overvoltage Protection Optional

Connection Type Reconnectable Loss of Sensing Protection Standard

Insulation Type Class H Overspeed 2250 RPM

Windings 100% copper Standards NEMA, IEC, IEEE,CSA,BS
Pitch 2/3 Phase Sequence AU),B(V),C(W)
Amortisseur Winding Full TIF (1960 Weightings) <50

Voltage Regulator SX460 Excitation System PMG - optional

SKVA output with 30% voltage dip max. 480V @ 60 Hz = 345

Fuel System Requirements

Exhaust System Requirements

Fuel Type LP Gas or Exhaust flow at rated kW, m3/min. (cfm) 17.5 (620)
Natural Gas Exhaust temperature at rated kW, 677 (1250)

Fuel supply line inlet 1" NPTF dry exhaust, °C (°F)

Natural gas/LpG fuel supply pressure, 174 _-274 Maximum allowable back pressure, kPa (in. Hg) 10.2 (3.0)

0z./in.2 (in H20) (7.0-11.0) Exhaust outlet size at engine hookup, mm (in.) 89 (3.5)

NOTE: Ratings based on 60 Hz

Natural Gas, m3/hr. (cfh) at % Load LP Gas, m%/hr. (cfh) at % Load
Fuel Consumption Standby Rating Prime Rating Standby Rating Prime Rating
@ 60 Hz @ 60 Hz @ 60 Hz @ 60 Hz

100% 28.7 (1012) 26.4 (931) 12 (425) 11.0 (391)

75% 23.5 (831) 21.6 (764) 9.8 (345) 9.0 (317)

50% 18.9 (667) 17.4 (614 7.4 (261) 6.8 (240)

25% 12.4 (437) 11.4 (402) 5.0 (177) 4.6 (163)
Cooling (Standard Radiator) Engine Operational Values
Ambient temperature, °C (°F) 50 (122) Air Requirements 60 Hz
Engine jacket water capacity, L (gal.) 10.0 (2.6) Radiator-cooled cooling air — m3/min. (scfm) | 187 (6600)
Radiator system capacity, including engine, L (gal.) | 20.6 (5.4) Combustion air required — m/min. (cfrm) 5.7 (200)
Engine jacket water flow, Lpm (gpm) 125 (33) gfjtr;ﬁﬁi@? to ambient, engine - 2800 (40)
Heat rejected to cooling water at rated kW, 62 (3540) Heat rejected to ambient, generator — 670 (11.8)
dry exhaust, kW (Btu/min.) Btu/min (kW)
Water pump type Centrifugal
Fan diameter including blades, mm (in.) 599 (23.6)
Fan, KWm (Hp) 6.7 (9.0)
Max. restriction of cooling air, intake and 0.125 (.5)
discharge side of radiator, Kpa (in. H20)

NOTE: rF;(():vc\)/i: nfiﬁrggfii Sfor ambient conditions per engine manufacturer’s E.A.L—:DC)R

GENERATORS



Accessories and Options

Control Panel Generator Accessories Engine Fuel System

O High Coolant Temp. Pre-alarm 0 Main Line Circuit Breaker O Flexible Fuel Lines

O Low QOil Pressure Pre-alarm O Shunt Trip ad

O AlarmHorn with Switch 0 Alternator Heater

O Remote Start-Stop O Field Circuit Breaker Miscellaneous

0 Remote Annunciator 0 PMG 0 Weather protective Enclosure
O 0 Sound Attenuated Enclosure

PER NFFA 110 O Vibration Isolators

O Run Relay Engine Electrical System 0 Coolant Heater

O Dry Contacts O Batteries d
O Battery Rack

Engine Exhaust System O Battery Cables

O Industrial Silencer O Battery Charger - Automatic

O Residential Silencer O Battery Charger - Trickle

O Critical Silencer O

0 Exhaust Flex

0 Rain Cap

O

Dimensions — in (mm)

Weight - Ibs. (Kg)
3800 (1727)

Cubes (Approximate)
112 ft

*Open unit configuration,
accessories not included

——  4001117) | 88.0 (2235)

Ratings - Standby Ratings: Standby ratings are applicable for supplying emergency power for the duration of a utility power outage. Primary power to the installation is utility
supplied. No overload capability for standby rating. Standby ratings in accordance with ISO 3046, BS55114, DIN 6271. Continuous Power Rating: Continuous power is the
maximum power available for continuous duty. A 10% overload capacity is available for 1 hour out of 12 hours of operation. Prime Power ratings in accordance with ISO 3046,
BS55114, DIN 6271. For additional information, please consult factory. Manufacture reserves the right to implement specifications or design changes without notice.

Distributed by:

BALDOR

|
GENERATORS
3815 Oregon Street ¢ Oshkosh, WI 54902 ¢ 1-800-872-7697 ¢ Phone (920) 236-4200 ¢ Fax (920) 236-4219
909 Perkins Drive ® Mukwonago, WI 53149 ¢ Phone (262) 363-1555 ¢ Fax (262) 363-1556
World Headquarters
Baldor Electric Company e P.O. Box 2400 e Fort Smith, AR 72902-2400 U.S.A.
Phone (479) 646-4711 e Fax (479) 648-5792 e International Fax (479) 648-5895

© Baldor Electric Company www.baldor.com Printed in U.S.A.
FM2426 11/03 PRINTSHOP 5000



9. MATERIAL SAFETY DATA SHEETS

Attached are MSDSs for the following materials which may be used at the North facility:

# Material MSDS Process/Operation

1 Silver Silver Strip, Targets

2 Copper Silver Alloys

3 Nickel Silver Alloys

4 Zinc Silver Alloys

5 Tin Silver Alloys

6 Palladium Targets

7 Platinum Targets

8 Acetylene Oxygen/Acetylene Torch
9 Oxygen Oxygen/Acetylene Torch
10 Argon CO; Mix Annealing Furnace

11 Argon Annealing Furnace

12 Hydrogen Annealing Furnace

13 Nitrogen, Gas CC3

14 Nitrogen, Liquid CC3

15 Isopropyl Alcohol Metallurgical Testing
16 Nitric Acid Metallurgical Testing
17 Sulfuric Acid Metallurgical Testing
18 Hydrogen Peroxide Metallurgical Testing
19 Hydrochloric Acid Metallurgical Testing
20 Sodium Bisulfate Surface Treatment
21 | Clay-bonded Silicon Carbide Crucibles Induction Furnaces
22 Refractory Cement Induction Furnaces/Crucible
23 Cast Set Induction Furnaces
24 Silica Sand Induction Furnaces
25 Bag House Dust Bag House

26 Graphite Crucible/Mold/CC3
27 Mirachem 500 Cleaner/Degreaser Cleaner

28 Helium

Materion Advanced Materials Technologies and Services Corp. | Revision of Authority-to-Construct Permit #1962-M1-1TR
Trinity Consultants 15



EMorg

Molten Metal Systems

MATERIAL SAFETY DATA SHEET

(Following Directive G1/155/EEC & amendments)

MSDS No: A2

Clay-bonded SiC/Graphite Products

ISSUE DATE: 31/1/2005
Last revision: 4/8/2008

]

tl. IDENTIFICATION OF THE PRODUCT AND OF THE COMPANY

il

ldentification of the Praduct:

Use of the Product:

SYNCARB, SYNCARB 22, ISOALUST
INDUX, HOTROD, GRAFINOX, SIGM

Crucibles & Foundry Produc

treatment of metals for casti

AR, GRAFIT, SALAMANDER SUPER,
A, SIGMA Z2, ALPHA

ts for holding, meiting & general handling &

ng & other metal treatment processes

ldentification of the Company & Emergency telephone number:

Morganite Carl Nolte Morganite Morganite Crucible Morganite Diamond Cruciole |
Crucible Ltd S6hne GmhbH Crucibleinc (India) Ltd Brasil Ltda } Coltd “_l
Woodbuy Lane Naltinastrasse 29 22 North Plains Works B-11, MIDC |  Avdo Taboao. 32& 212-C, GIDC
Nortan D-37257 Ind. Estate, Unit 1 Walui 431 136 Sdo Bernardodo Campo  Mehsana 384 002
Waorcester Berkatal Wallingford Aurangabad Sio Paulo Gujarat |
WRS5 2PU CT 06492 SP 05656-000
UNITED KENGDOM__ GERMANY USA INDIA BRASIL INDIA 1
+44 (0)1905 +49 (0)5657 +1(0)203 +91(0)240 +55 (0)11 +91 (0) 2762
L 728200 7010 697 0808 255 4405 - __ 4075 (400 ) 253 132 ‘

|2. COMPOSITION/ INFORMATION ON INGREDIENTS

Description:

Composition:

Fired clay-bonded silicon carbide/graphite refractory aricles

| COMPONENT

% byweight | EINECS number | CAS number
Carbon 25-50 231-9553 7782-42-5
Clay , 25-50) 2152864 1318-747
Silicon Carbide 10-25 _206-991-8 409212
Iron Oxide 25-10 2155708 1332-37-2

3. HAZARDS IDENTIFICATION

The components
1999/45/EC

ofthese

Potential hazards during use;

May release dust if products are abraded, broken or otherwi

Page 1 OFf 4

Risk of product spalling during heat up if praduct stored in damp conditions

Danger of burns through mishanding when products are in use athigh temperaturaes

products are not classified as hazardous according to Directives 67/548/FEC &

se damaged through mishandling



MSDS No: A2 ISSUE DATE : 31/1/2005
Clay-bonded SiC/Graphite Products Last Revision : 4/8/2008
L 4. FIRST AID MEASURES ]
Inhalation:
Symptoms of Exposure: Dryness in throat or coughing due to exposure to respiraple dust.
First Aid measures: Remove to fresh air, if symptoms persist seek medical attention.

Skin Contact:

Symptoms of Exposure: Mechanical irritation to skin due to exposure to dust: burn due to contact with hot product.
First Aid measures: Remove contaminated clothing. Wash area of contact thoroughly with water. Saek
medical attention.

Eye Contact:
Symptoms of Exposure: Mechanical irritation to eyes due to exposure to dust. '
First Aid measures: Wash eyes immediately with large amounts of water. Do nat rub eyes. Seek medical
attention.
Ingestion: .
Symptoms of Exposure: Possible stemach problems due to ingestion of dust.
First Aid measures: Seek medical attention,
5. FIRE FIGHTING MEASURES B

These products are non-flammable. .
Packaging and surrounding materials may be combustible.
Use extinguishing agent suitable for packaging and other materials stored nearby.

_ [6. ACCIDENTAL RELEASE MEASURES ]
Personal Precautions: Ensure good ventilation to area. Avoid crealing airborne dust. Wear perscnal

protective equipment as detailed in section 8.

Environmental Precautions: Clean up broken pieces/dust immediately. Ensure material does not enter
drainage system.

Methods for cleaning up: Use wet sweeping or vacuuming to clean the work area, do not use compressed

air or dry sweeping. If vacuuming, the vacuum cleaner should be equipped with
a high efficiency particutate filter.

[7. HANDLING AND STORAGE ]

Handling: Take care to avoid damaging the product as this may create dust. Some of the larger products are
very heavy and care should be taken to avoid personal injury. The use of appropriate lifting &
handling equipment is recommended for this purpose.

Storage: Store in dry conditions.

Specific Use:  For safe & efficient use of the preduct, working practices must comply with the recommendations
described in the ‘Care & Use of Crucibles' leaflet. available from the manufacturer.

Page 2 Of 4



MSDS No: A2 ISSUE DATE : 31/1/2005
Clay-bonded SiC/Graphite Products Last Revision : 4/8/2008
~ |8 EXPOSURE CONTROLS / PERSONAL PROTECTION ]

Exposure Limit Values:
Industrial hygiene standards and occupational exposure limits vary between countries and local jurisdictions. Check
which expesure limits apply to your facility. in the absence of exposure information, or if no regulatory dust or other

standards apply, the manufacturer recommends the control of respirable dust exposures to the UK limit for nuisance
dusts of 4 mg/m*8hour time weighted average (TWA) or less.

Exposure Controls:

Revi_ew your working practices in order to identify potential sources of dust expesure. If necessary conduct personal air
monitoring. Where technically and economically feasible, use engineering controls. These may include local exhaust
ventilation & equipment to remove airborne dust or materials.

Personal Protective Equipment:

Respiratory Protection: Wear approved respirator when wrecking out used product if this may create dust
concentrations above the exposure limit.

Hand Protection: Wear protective gloves.
Eye Protection: Wear safety glasses with side shields or other appropriate forms of eye protection.

Skin Protection: Wear safety shoes and appropriate work overalls when handiing the product prior to use. Wear
foundry grade protective garment and safety shoes when using the product.

9. PHYSICAL AND CHEMICAL PROPERTIES | |

Appearance: Black Solid (may be coated fully or partly with a coloured paint)
Odour: | None .
pH: Not applicable
—— Melting Point: 600 - 1300°C (surface ceating), not applicable to main body of product.
Boiling Point: Not applicable
Flash Point: Non-flammabie
Density Range: 1.65-2.05 gem™
Water Solubility: None
[10. STABILITY AND REACTIVITY |
Chemical Stability: Stable under conditions of normal use
Conditions to Avoid: Rapid heating of damp material {from damp storage conditions)
Materials to Avoid: None
Hazardous Decomposition Products: When using fluxes & other metallurgical treatment chemicals with the

product, chemical decompasition of the product is possible. Refer to
recommendations from the specific treatment chemical manufacturer.

[11. TOXICOLOGICAL INFORMATION ]

Inhalation: No known effect. Dust generated from damaged product may contain small amounts of
crystaliine silica. Crystalline silicais present as a natural impurity in some of the produc!
components, and rmay be generated in smalt quantities within the product during extended
use above 900°C. long term exposure to respirable crystalline silica may cause iung
disease, including silicosis, and an increased risk of developing lung cancer.

Skin Contact: No known effect. Possible mechanical irritant effect of dust generated from damaged
product.

Eye Contact: No known effect. Possible mechanical irritant effect due to dust generatad from damaged
product.

Ingestion: No known effect.

Page 3 Of 4



MSDS No: A2
Clay-bonded SiC/Graphite Products

ISSUEDATE : 31/1/2005
lLast Revision : 4/8/2008

« |12. ECOLOGICAL INFORMATION

These preducts are inert materials, which remain stable over time.
No ecological concerns have been identified or are anticipated.

113. DISPOSAL CONSIDERATIONS

it is not recommended to break up the product (either before or after use) prior to disposal as this may release dust.
Check local, regicnal, state or provincial regutations to identify all appiicable disposal requirements.
Contamination during use or chemicat additions to the product may alter the disposal requirements.

[14. TRANSPORT INFORMATION

Not classified as dangerous goods under tMDG (sea), ADR (road), RID (rail), or ICAG/IATA (air) regulations.

Censult local, regional, state o provincial regulations.

[15. REGULATORY INFORMATION

There are no known local, national or international regulations or restrictions that apply to the manufaciure, use or
disposal of these products. Consult local autharities if additional information is required

116. OTHER INFORMATION

For best performance & recommended handling & storage practices refer to the ‘Care & Use of Crucibles’ leaflet,

available from the manufacturer.

Bisclaimer:

Reasonable care has been taken in the preparation of the information contained in this Material Safety Data Sheet, and such

information is given in good faith. However, no warranty or representation with respect to such information is intended or given
e

Page 4 Of 4




v MATERIAL SAFETY DATA SHEET

A. P. GREEN INDUSTRIES, INC.
GREEN BOULEVARD, MEXICO, MO. 65265
TELEPHONE NUMBER -- 3M-473-362¢G
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U.S. SILICA COMPANY

MSDS - MATERIAL SAFETY DATA SHEET

SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Names/Trade Names:

Silica Sand sold under various names: ASTM TESTING SANDS o GLASS SAND o FLINT SILICA o DM-SERIES
F-SERIES « FOUNDRY SANDS & FJ-SERIES o FP-SERJES o H-SERIES ¢ [-SERIES  N-SERIES « NJ-SERIES « OK-
SERIES o P-SERIES « T-SERIES & HY DRAULIC FRACING SANDS o MIN-U-SIL® Ground Silicas MY STIC WHITER »
1 DRY & #1 SPECIAL » PENN SAND® o O-ROKE o S[L-CO-SIL® Ground Silica »« SUPERSILE ¢ MASON SAND »
GS-SERIES « PIFR-SPEC

Svnonyms/Common Names: Sand, Silica Sand, Quartz, Crystaliine Sifwa, Flint, Grou_nd Silica.
Manufacturer's Name: Emergency Telephone Number: 304-238-2300(8:30 am 10 5:00 pm eastern)
1. S, Silica Company 304-258-8295 (fax)

P. (3. Box 187
Berkeley Springs, WV 25411 Date Prepared: February 10, 2005

SECTION 2 - HAZARD IDENTIFICATION®

EMERGENCY OVERVIEW:

The U. S. Silica Company material isa white or tan sand, or ground sand. It is not flammable, combustible or explosive. 1t
does not cause burns or severe skin or eve irritation. A single exposure will not result in sericus adverse health effects.
Crystalline silica {quartz) is not known to be an environmental hazard.

Crystalline silica (quartz} is incompatible with hydrofluoric acid, fluorine, chlorine trifluonde or oxygen difluoride.

OSHA REGUILLATORY STATLUS

This materiat is considered hazardous under the OSHA Hazard Communications Standard (29 CFR 1910.1200).

POTENTIAL HEALTH EFFLECTS:

Inhalation:
a. Silicosis Respirable crystalline silica (quartz) can cause silicosis, a {ibrosis (scarring) of the Tungs.
Silicosis may be progressive; it may lead o disability and death.
b. Lunyg Cancer Crystalline silica {quartz) inhaled from oceupational sources is classified a5 carcinogenic
to humans.
¢ Tuberculosis Silicosis increases the risk of tuberculosis,

d. Awtoimnune and Chronic Kigney Discases  Some studies show excess numbers of cases of sclerodernmia, connective
tissue disorders, Tupus, rheumatoid anbritis, chronic kidney diseases and end-slage
kidney disease in workers exposed to respirable crystalline silica.

¢. Non-Malignant Respiratory Diseases (other than silicosis)  Some studies show an increased incidence in chronic
bronchitis and emphysema in workers exposed torespirable erystalline silica.

Ive Contact: Crystalting silica {quarlz) may cause abrasion of the cornea.

Skin Contact: Notapplicable. Ingestion: Not applicable.



LS. Silica Company o -
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Chronic Bffects: The adverse health effects - silicosis, lung cancer, auteimrmune and chronic kidney diseases, miberculosis,
and non-malignant respiratory diseases-- are chronic effects.

Sipns and Svmptons of Exposure: Generally, there are no signs or symptoms ot exposure © crvstalline silica {guartz}.

Medical Conditions Generally Aggravated by Exposure: The condition of individuals with lung disease (e.g., bronchitis,
emphysema, chromc obstructive pubmonary disease) can be aggravated by exposure.

See Section 11, Toxicological Information, for additional detail on potential adverse health effects.

SECTION 3 - COMPOSITION/INFORMATION ON INGREDIENTS

Ingredients:

Chemical Typical %,

Formula By Weight ' CAS &
Crystalline Silica {quartz) Si0. 690 -99.9 14808-60-7
Alaseinum Oxide ALLO, <. 8 344,28 -1
lron Oxide : Fe 0,4 < 1309-37-1
Titanjum Oxide TiO, <.l 13463-67-7

SECTION 4 - FIRST AID MEASURES -

Inhalation: No specific first-aid is necessary since the adverse health effects associated with exposure to crystaliine silica
(quarz) resull from chronic exposures. 1f there is a gross inhalation of crystalline silica {quanz), remove the person
immediately to fresh air, give artificial respiralion as needed, seek medical attention as needed.

Eve Contact: Wash immediately with water. 1firritation persists, seek medical attention.

Skin Contact: Not applicable.

Ingestion: Not applicable.

|

SECTION 5 - FIRE FIGHTING MEASURES

Crystalline silica {quariz) is not flammable, combustible or explosive.

l SECTION 6 - ACCIDENTAL RELEASE MEASURES -

Spills: Use dustless methods (vacuum) and place into closable container for disposal, or flush with water. Do not dry sweep.
Wear protective equipment specified below.

Waste Disposal Method: See Section 13,

SECTION 7 - HANDLING AND STORAGE

Precantions During Handling and Use: Do not breathe dust. Use adequate vemilation and dust collection. Keep airborne
dust concentrations below permiissible exposure limit ("PEL™). Do not rely on your sight to determine if dustis in the air.
Respirable crystalline silica dust may be in the air without a visible dust cloud.

I erystalline silica dust cannot be kept below pennissible limits, wear a respirator approved for silice dust when using,
handling, storing or dispusing of this product or bag. See Section 8 for further information on respirators. Practice good
housekeeping. Do not permit dust to callect on walls, floors, sills, ledges, machinery. or equipment. Maintin, clean, and fit
test respirators in aceordance with OSHA regulations. Maintam and test veatilation and dust collection equipment. Wash or
vacuum clothing ihat tras become dusty.

“The OSHA Hazard Communication Standard, 29 CFR Sections 19101200, 1915.1200, 1917.28, 191890, 1926.39 and
(028 21, und stare and local worker or community “right-to-know' laws and regulations should be strictly followed.



A 4 -—
1L S, Silica Company
Silica Sand sold under various names Page S of 7

Do not use U. S. Silica Company materials for sandblasting.

Precautions During Storage: Avoid breakage of bagged material or spills of bulk material. Use dustless methods (vacuum)
and place into closabie container for disposal, or flush with water. Do not dry sweep. See control measures in Section §.

The OSHA Hazard Communication Standard, 20 CFR Sections 1910.1200, 19151200, 1917.28, 1918.90, 192659 and
1928.21, and state and lecal worker or community "right-to-know” laws and resutations should be strictly followed. WARN
YOUR EMPLOYEES (AND YOUR CUSTOMERS IN CASE OF RESALE) BY POSTING AND OTHER MEANS OF
THE HAZARDS AND THE REQUIRED OSHA PRECAUTIONS. PROVIDE TRAINING FOR YOUR EMPLOYEES
ABOUT THE OSHA PRECAUTIONS.

For additional precautions, see American Society for Testing and Materials (ASTM) standard practice £ 1132-993, "Standard
Practice for Health Requirenents Relating to Oceupational Exposure to Respirable Crystalline Silica.”

SECTION 8 - EXPOSURE CONTROLS/PERSONAL PROTECTION

Loeal Fxpanst Ventibation: Ve suificient local exhaust ventilation io reduce the level of respirahle crystalline sities ro
below the OSHA PEL. See ACGIH "Industrial Ventilation, A Manual of Recommended Pragtice” (latest edition). -

Respiratory Protection:

If it is not possible to reduce airborne exposure levels to below the OSHA PEL with ventifation, use the rable below to assist
you in selecting respirators that will reduce personal exposures to below the QSHA PEL. This table is part of the N1OSTEI
Respirator Selection Logic, 2004, Chapter T1, Table |, “Particulate Respirators”™. The full document can be found at
www.cderovmiosh/inpptl/tepics/respirators; the user of this MSDS is directed to that site for information coneerning
respirator selection and use. ‘ ’

The assigned protection facter (APF) is the minimum anticipated level of protection provided by each type of respirator wern
in accordance with an adequate respiratery protection program. For example, an APE of 10 means that the respirator should
reduce the airbome concentration of a particulate by a factor of 10, so that if the workplace concentration of a particulale was
150 vg/m’, then a respirator with an APF of 10 should reduce the concentration of particulate to 15 ug/m’,

Assigned protection Type of Respirator
factar | {Use only NIOSH-certified respirators)
0 Any air-purifying elastomeric half-mask respirator equipped with appropriate type of

particutate filter.”

Appropriate filtering faceplece respirator. 4

Any air-purilying full facepiece respirator equipped with appropriate type of particulate filter.*
Any negative pressure {demand) supplied-air respirator equipped with a half-mask.

Any powered air-purifying respirator equipped with a hood or helmet and a high efticiency

2 (HEPA) filter.
Any continuous flow supplied-air respirator equipped with a heod or helmet.
Any air-puritying full facepiece respirator equipped with N-100, R-100, or P-100 filter(s).
0 Any powered air-purifying respirator equipped with a tight-fitting facepiece (half or full
facepiece) and a high-efficiency filter.
Any nepative pressure (demand) supplied-air respirator cquipped with a full facepicee,
Any continuous flow supplied-air respirator cquipped with a tight-Nitting facepiece (haltor tull
facepiecee).
il_Any negative pressure {demand) self-contained respirator equipped with a full facepicee.
1000 Any pressure-denand supphed-air respirater equipped with a hal f-mask.

[ Lhe protection oftered by a given wespirtor 15 contingent upan (1) the respirator user adhiering W complete program requirements
suchas the ones reguired by OSHA I BCFR1910.134), {2y the use of NIOSH-certified respiraters in their approved configuration,
and £3) individual fit tesling i mile oit those resplrators thal cannot achieve o good 11 on individual werkers.

3, Appropriate means (hat the filter piedium wilh provide protection aganst the particulate i1 uestiot,

3 ALAPE 0 10 can only be achicved ifthe respirator is gualitatively or yuuntimtively it tested en indiv iduat workers.
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Expasure Guidelines:

Percentage OSHA PEL ACGIH TLV NIOSHREL
Component CAS No. {by wi.) TWA STEL i TWA STEL TWA STEL Unit
Crystalline
Silica (quartz) | 14808-60-7 | 99.0-99.9 R -g-l—(g- 5 None 03 Nuone 03 None mg/m?
Yo 3l 2

IF erystalline silica (quartz) is heated 1o more than 870°C, it can change to a form of crystalline silica known as trydimite; if
crystalline silica {quartz) is heated to more than 1470°C, it can change 10 a form of crystalling silica known as cristobalite,
The OSHA PLL for crystalline silica as trydimite or cristobalite is one-half of the OSHA PEL forcrystalline silica ( quartz).

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

Appearance: White or tan sand; granular, crushed, or ground.

Boiling Point _ 4046°F/2230°C Qdor: None

Vapor Pressure (mm Hg.): None . Specific Gravity (Water = 1): 165

Vapor Density (Air=1}): None Melting Point: 030°F/1610°C
Solubility in Water: [nsoluble in water Evaporation Rate (Butyl Acetate =1): None

SECTION 10 - STABILITY AND REACTIVITY

Stability: Crystalline silica {quartz) is stable.

Incompatibility (Materials to_Aveid): Contact with pewerful oxidizing agents, such as flucrine, chlorine trifluoride and
oxy een difluoride, may cause fires.

Harardous Decomposition or Byvproducts: Silica will dissolve in hydroflucric acid and produce a corrosive gas - silicon
tetrafluoride.

Hazardous Polymerization: Will not occur.

SECTION 11 - TOXICOLOGICAL INFORMATION .

The method of exposure 10 crystalline silica that can lead to the adverse health effects described below isinhalation.

A. SILICOSIS

The major concern is silicogis, caused by the inhalation and retention of respirable crystalline silica dust. Silicosis can
exist in several forms, chronic (or ardinary), accelerated, or acute.

Chronic or Ordinary Silicosis (often referred to_as Simple Silicosis) is the most common fom of silicosis, and can occur
alter many years ol expesure to refatively low levels of airborne respirable crystalling silicadust. s further defined as
cither simple or complicated silicosis,

Simple silicosis is characterized by lung lesions (shown as radiographic opacities) less thann 1 centimeter in diameter,
primarily in the upper lung zones.” Often, simple silicosis is not asseciated with symptoms, detectable changes in lung
function or disability.

Simple silicosis may be progressive and may develop into complicated silicosis or progressive massive fibrosis (PMI),
Complicated silicosis or PMI is characterized by fung lesions (shown as radiographic opacities ) greater than 1 centimeter
in diameter. Although there may be oo symptoms associated with complicated silicosis or PMF, the symptoms, if present,
are shortness of breath, wheezing, cough and sputum preduction. Complicated silicosis or PMF may be associated with
decreased fung function and may be disabiing. Advanced compticated silicosts or PMI may lead 1o death.  Advancd
complicated silicosis or PMT can result in heart disease secondary to the lung discase (cor pumonale).

Accelerated Silicosis can oceur with exposure to high concentrations of respirable crystailine siliea overa relatively shon
period: the lung lesions can appear within five (5) years of initial exposure.  Progression can be rapid. Accelerated
silicosis is similar to chronic or urdinary silicosis, except that lung lesions appear earlier and progressionis morerapid,
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Acute Silicosis can occur with exposures to very high concentrations of respirable erystalline silica over a very short time
period, sometimes as short as a few months. The symptoms of acute siticosis include progressive shortness of breath,
fever, cough and weightloss. Acutesilicosis is fatal.

CANCER

IARC - The International Agency for Research on Cancer {("IARC™ concluded that there was "sufficient evidence in
humans for the carcinogenicity of Crystalline silica in the foms of quartz or cristobalite from oceupational sources”, and

that there is "sufficiens evicdence in experimental animals for the carcinogenicity of quartz and cristobalite.” The overall
IARC evaluation was that "crysialline sitica inhaled in the form of quartz or cristobalite from occupational sources is
carcinogenic to hemans (Group ). The 1TARC evaluation noted that "carcinogenicity was not detected in all industrial
circumstances studies.  Carcinegenicity may be dependent on inherent characteristics of the crystalline silica or on
extemal factors affecting its biological activity or distribution of its polymorphs.” For further information on the ITARC
evaluation, sec IARC Monograghs on the Evaluation of Carcinogenic Risks to Humans. Volume 63. "Silica, Some
Silicates...” (1997).

NTP - The National Toxicology Program, in its Ninth Annual Report en Carcinogens, classified “silica, crystalline
{respirable)” as a known human carcinogen.

OSHA - Crystalline silica (quanz) is not regulated by the U, S. Occupational Safety and Health Administration as a
carcinogen.

AUTOIMMUNE BISEASES

Severa! studies have reported excess cases of several autoimmune disorders, -- scleroderma. systemic lupus
erythematosus, rheumatoid arthritis -- among silica-exposed workers. For a review of the subject, the following may be
consulted: “Occupational Exposure to Crystaliine Silica and Autoimmune Disease”, Environmental Health Perspectives,

Volume 107. Supplement 5, pp. 793-802 (1999); "Occupational Scleroderma”, Current Opinion_in_Rheumatology,
Volume 11, pp. 496-194 (1999),

TUBERCULOSIS

Individuals with siticosis are at increased risk 10 develop pulmenary tuberculosis, if exposed to persons with tubercuiosis,
The fotlowing may be consulted for further information: (};’ccumtional Lung Disorders, Third Ecﬁtion. Chapter 12, entitled
"Silicosis and Refated Disesses”, Parkes, W. Raymond (1994); "Risk of pulmonary tuberculosis relative to siticosis and
exposure to silica dust in South A frican gold miners,” Occup Eaviron Med,, Volume 335, pp496-502 (1998).

KIDNEY DISEASE

Several studies have reponed excess cases of kidney diseases. including end stage reral disesse, among silica-exposed
workers. For additional information on the subject, the following may be consulted: "Kidney Disease and Silicosis™,
Nephron, Volume 85, pp. 14-19 (2000}

NON-MALIGNANT RESPIRATORY DISEASES

The reader is referred 1o Section 3.5 of the NIOSH Special Harard Review cited below, for information concerning the
association between exposure to crystalline silica and chronic bronchitis, enphy sema and small airways disease. There
are studies that disclose an association between dusts found in various mining occupations and non-malignant respiratory
diseases, particularly among smokers. It is unclear whether the observed associations exist only with underlying
silicosis, only among smokers, or resuit from exposure to mineral dusts generally {(independent of the presence or
absence of crystalling silica, or the level of erystalline silicain the dust).

Sources of informaljon:

The NIOSH Hazard Review - Occupativnal Effects of Occupational Exposure to Respirable Crystulline Silica
published in April 2002 sumumarizes and discusses the madicai and epidemioclogical literature on the health risks and
diseases associated with occupation exposures to respirable crysialline silica.  The N/OSIHS Hezard Review should be
cansulied for additional information, and citations to published studies on health risks and diseases associated with
occupational exposure to respirable crysialline silica.  The NfOSI Hezard Review is available from NIOSH -
Publications Dissemination, 4676 Columbia Parkway, Cincinnati, OH 45226, or by calling [-800-35-NIOSEHL (1-800-356-
4676), or through the NIOSH web site, www cde. sov/niosh/topice/silicn, then click on the ink "NIOSH Hazard Review:
Fealth Effects of Oceupational Exposure 1o Respirable Crystalline Silica™.

SECTION 12 - ECOLOGICAL INFORMATION

Crystalline sifica (quartz) is noet known to be ecotoxic; i, there are no data that suggests that crystalline silica (quartz} is
toxic 1o birds, fish, invertebrates, microorganisms or plants.
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ESECTION 13 - DISPOSAL CONSIDERATIONS J

General:  The packaging and material may be landfilled; however, material should be covered to minimize generation of
airborne dust.

RCRA; Crystalline silica {quartz) is not classified as a hazardous waste under the Resource Conservation and Recovery Act,
or its regulations, 40 CFR §261 et seq.

The above applies o materials as sold by U. 5. Silica Company. The material may be contaminated during use. and it is the
responsibility of the user to assess the appropriate disposal of the used material.

SECTION 14 - TRANSPORT INFORMATION -

Crystalline silica {quartz) is not a hazardous malerial for purposes of transportation under the U. S. Department of
Transportation Table of Hazardous Materials, 49 CFR §172.101.

SECTION 15 - REGULATORY INFORMATION

UNITED STATES (FEDERAL AND STATE)

TSCA No.: Crystalline silica (quartz) appears on the EPA TSCA inventory under the CAS Ne. 14808-60-7.

RCRA: Crystalline silica {yuartz) is not classified as a hazardous waste under the Resource Conservation and Recovery
Act, arits regulations, 40 CFR §261 et seq. '

CERCLA: Crystalline sitica (quariz).is not classitied as a hazardous substance under regulations of the Comprehensive
Environmental Response Compensation and Liability Act{CERCLA), 40 CFR §302. :

Emersency Planning and Community Right to Know Act {SARA Title 1111 Crystalline silica (quartz} is not an extremely
hazardous substance under Section 302 and s nat a toxic chemical subject to the requirements of Section 313

Clean Air Act: Crystalline silica (quartz) mined and processed by U.S. Silica Company is not processed with or does not
contain any Class For Class 11 ozone depleting substances.

FDA: Sifica is included in the list of substances that may be included in coatings used in food contact surfaces, 21 CFR
S175.300 (b} 3 ) xxvi).

NTP: Respirable erystaliine silica, primarily quartz dusts occurring in industrial and occupational settings, is classified as

K nown to be a Human Carcinogen.

OSHA Carcingger: Crystalline silica (quariz) is not listed.

California Proposition 65: Crystalline silica (airborne particles of respirable size) is classified as a substance known to
the State of California to be a carcinogen.

California_Inhalation Reference Exposure Leyel (REL):  California established a chronic REL of 3 ug for silica
{crystalline, respirable). A chronic REL is an airborne level of a substance at or below which no adverse health effects
arc anticipated in individuals indefinitely exposed to the substance at that level.

Massachusetts Toxic Use Reduction Act: Silica, crystalline (respirable size. <10 microns) is “taxic” for purposes of the
Massachusetts Toxic Use Reduction Act.

Penngylvania Worker and Community Right to Know Act: OQuartz is a hazardous substance under the Act. but itis net a
special hazardous substance o an environmental hazardous substance.

CANADA

Domestic Substanees List: LLS. Silica Company oraducts, as namrally ceeurring substances, are on the Canadian DSLL.

WHMIS Classification: 12A
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EINECS Nao,: 738-378-4

EEC Label (Risk/Safety Phrasesy: R 3820, R 40/20,522, S38

[ARC: Crystalline silica (quartz) isclassified indARC Group 1.

National, state, provincial or local emergency planning, community right-to-know or other lws, regulations or
ordinances may be applicabte—consult applicable national, state, provincialor local laws,

SECTION 16 - OTHER INFORMATION

Hazardous Material Information System (HMISY:

Health *
Flammability ¢
Reactivity o
Protective Equipiten! £

* For further information on health effects, see Sections 2 and 11 of this MSDS.

Nationa! Fire Protection Association (NFPAY:

Health 0
Flammability 0
Reactivity 0

Web Sites with Information about Effects of Crystalline Silica Exposure:

The U. S. Silica web site will providé updated links to OSHA and NIOSH web sites addressing crystalline silicaissues.
www.u-s-silica.cam, click in “Information”, then click on “Health & Safety™.

L. S, SILICA COMPANY DISCLAIMER

The information and recommendations contained herein are based upon data believed to be correct. However, no
guarantee or warranty of any kind, express or implied, is made with respect to the information contained hercin. We
accept no responsibility and disclaim alt lability for any harmful effects that may be caused by purchase, resale, use
or exposure to our silica. Customers-users of silica must comply with all applicable health and safety laws,
regulations, and erders, including the OSHA Hazard Communication Standard.



Material Safety Data Sheet

Section 1: Chemical Product and Company [dentification

Manufucturer/Supplicr: - Academy Corp

0905 Washington Ave. NE
Albuquerque, NM 87109
Phone (505) 345-1805
Fax. (505) 344-4638

Product Name:
Synonyms:
Chemical Family:

Molecular Formula:

Baghouse Dust

None

Melallic dust

NA

For 24 hour Emergency Information:  Call Chemtrec al (800) 424-9300

Seetion 2: Tngredients and Hazards

Section 3: Physical and Chemical Propertics

Physical Forn:
Color:
Odor:
Melting Point:

Vapaor Pressure (0 20C (685):
Vapor Density (Air = 1);

Boting Point:
Solubility in 11,0:
pH:

[lash Point:

Fine powder, dust
Dark gray to black
Sulfer Odor
1000°C

N/A

N/A

tsoove

sSoluhle

"9

N/A

Seetion 4: Fire and Explosion llazard Data

Ilash point:

None
Flanunable Limits:

None

Comiponent C'AS No. TV mgm3 | PEL mg/nd |
Silver 744022 4 0.1 0.0
Sodium Oxide 1313-50-3 NA NA T
- Sodium Borate 1330-43-4 NA ~ NA |
Sulier 7704-34-9 NA NA
lron 7439-89-6 5 L0 T
Lcad 7439-92-1 (.03 Do
“Cadmiom 7440°43-9 I 0.005

AR A



Extinguishing Media: Do not altemptto extinguish molten or burniny
metals with water. Dry Chemicul, CO2. Class D
Extinguishing Agent, dry sand may he used.

spectal Fire-Fighting Procedures: Firelighters should wear sell-contained breathing
apparatus and prolective clothing Lo prevent contacl
with eyes and skin.

Unusual Fire and Explosion Hazards: Material emils toxic fumes under lire conditions.
This material, like most materials in o powdcer form
ts capable of creating a dust explosion.

Section 5: Stability and Reactivity

Cstabilityr Stuble Condittons to Avoid:  Nonc Known

Incompatibility: Strong acids, Strong bases, Acctylene, anunonia, hydrogen
peroxide, bromoazide, chiorine trifluoride, cthylencimine, oxalic
acid, oxygen, tartaric acid. -

Hazardous Decomposition Products: Nature of decomposition products not known.

Hazardous Polymerization:  Will not occur

Primary Routes of Exposure: Inhalation, ingestion, eye and skin.

inhalation: Chronic exposure may causc argyria, a blue-gray discoloration of the skin,
nucous membranes and eyes. Acule exposure may cause irritation of (he
resprratory tract or metal fume fever with symptonis of fever, chills nausey,
chest tightness, or metallic taste. 17 inhaled, move to fresh air and see
medical attention immediately.

Ik

ingestion: Toxic if swallowed. May cause generalized argyria and may be mildly
irritating (o the lining of the stomach and inlestines. Never attempt to give
anything by mouth to an unconscious person. Call a poison control center
immediately. Seek medical attention.

Skin: Remove comtaminated clothing. Wash skin with soap and water, Seek
medieal attention,

liyes [rritation may resalt. Rinse eyces thoroughly with water for 1S minules, Scek
medical altention immediately. Wash contaminated clothing before reuse.
Destroy or thoroughly clean contaminated shoes.

Carcinogenicity? No Listed None known

Medicat Conditions generally aggravated by exposure: None Known
To the best ot our knewledge the chemical, physicat and toxicological

properbies have not
been thoroughly investigated.



Section 7: Precautions for Safe Handling and Use

Sleps incase of spill or Leak:  Evacuate area and nolfy spill response personnel. Shut
offatl sources of ignition. Weur respirator chemicul
safety goggles, rubber boots and gloves. Sweep up and
place in a plastic bags and then place these bags ina
steel drum. Aveid generating dust.

Wasie Disposal:  Malerial has reclaim value for metal content. Contact Acadenty
Corperation for recyeling options, Dispose of unsalvageable
material in accordance with federal, state and focal regulations.

Precautions to be taken in Handling and Soruge:  Keep conluiners tightly closed, slore

o cool, dry, welt ventitated area and aveld contact with

mecompatible materials, Observe the following precantions. Do not

getineyes. Avoid contact with skin and clothing. Avoid breathing

dust. Wash thoroughly after handling. Keep out of the reach ol

children. X0 not handle or usc until salety precautions in Malerial

Salety Data Sheet have been read and understood.

Section 8: Exposure Controls and Personal Protection

Ventilation:  Provide adeguate ventilalion Lo redyce aitbome exposure helow PIL
and/ar TLV.

Respiratory Protection: [T airborne concentrations exeead exposure limits or nre
unknown, usec a NIOSH/MSI 1A approved respirator for dust
and or metal fume in accordinee with 20 CFR 19 10134,

Other Protective Equipment: Respivator is required for handiing material, Salety glugses,
gloves, rubber boots and protective clothing js required {o
preventexeesstve dust contact wilh skin and/or for
protection from culs abrasions when performing
mechanical operations or handling sharp picces of metal,
Heal resistant gloves, clothmy and face protection is
required for handling molten materials, Lyewash station
should be available in area ol use,

Hysienic Work Practices: Avoid inlualation or ingestion. Practice good housckevping,

Avord eating, drinking and smoking in the worls areq.

Wash tharoughly afier handling product.

Seetion 9: Transport Information

Regulated us a hazardous material (or transportation Purposes as the picces of mely) have

adimmeter smaller than 100 micrometers, (0.004 in. Y us perdQ CER 172,10



P

roper shipping name as follows: "Environmentally Hazardous Substance, Solid, Cass 9.

N.O.S., UN 3077, PG, (Baghouse dust contains silver)

Section 10: Regulatory Information

OSHA: Hazardous by definition of Hazard Communication Standard 29 CFR 19101200

TSCA Registered:  Yes

RO LO00 ibs. (454 ke for picces < 100 micrometers in diameter,

Section 11: Supplier Notification:

This product contains the following EPCRA Section 313 chemicals subjectto the
reporting requirements of Scction 313 chemicals of the Emergency Planning and

Community Right --To-Know Act of 1986 (40 CFR 372)

| CAS No. Chemical Percent by Weight
7440-22-4 Silver 5.6
7439-92-1 Lead 008

This information should be ncluded i all MSDS's that are copied and distributed for this

material.

application

The information contained herein is firnished without warranty of any kind. Users
should consider these data only as a supplement to other information gathered by them
and must make independent determinations of suitability and completeness of
information from all sources to assure proper use and disposal of these matevials amd
the safety and health of employees and customers and the protection of the
etvironment, User is responsible to determine suttabitity of material for a specific

Date Prepared: 10-28-02
Dale Revised: 10-28-02



Material Safety Data Sheet

Section 11 Chemical Product and Company Identification

Munufacturer/Supplier: Academy Corporalion
5520 Midway Park PI NI
Albuquerque. NM 87109
Phone (303) 34329440
Fax. {505)342-5589

Product Naine: Silver
SYRONYI: Argentim. Fine silver, 6.9999 Silver. (0.999 Stlver
Chemical Family: Metal :

Mbolecular Formula: Ag

Section 2: Inoredients and Hazards

Stlver

o T' 00 I

[_C‘Eiﬁfcn[_"quﬁW T  Weight% [ TLV myms | PP mg/m3 ]
01 BT

[ 702247

Section 3: Physical and Chemical Properties

Physical Form: Bars, shot, coins. wire. sheets, Plawe Anodes, Rod
Anodes, Stem Anodes, Button Anodes, Ball
Anodes, Snowlilake Anodes. Silver Sputtering
Targets, machined shapes or need]e shaped crystals.

Color: Silvery white, lustrous
Odor: No Odor

Specific Gravity (H-Q =1): 10.50)

Melting Point 961.93°C, 17634474 °F
Vapor Pressure () 200 (681 N/A

Vapor Density (Air = 1); N/A

Boiling Point: 2212 °C 401300
Solubility in Pl Insoluble

nll: N/A

Ilash Point: N/A

Seetion 40 Fire and Explosion Hazard Daty

Flash point:  None
Flansmable imits: Nohe



S
Extinguishing Media: Do notattempt 1o extinguish moiten or burnine
metals with water., Dry Chemical. CO2, Class 1
Extinguishing Agent. dry sand may be used,
Spectal Fire-Fighting Procedures- Frrelighters should wear seli~contained breathing

apparatus and protective clothing.

Section 5: Stability and Reactivity

Stability:  Stable Conditions to Avoid:  None Knoswn
Incompatibility: Acetylene, ammonia, bydrogen peroxide, bromoazide. chlorine

tritfluoride, cthyleneimine, oxalic acid, artaric acid.
Hazardous Decomposition Products: Oxides of silver
Hazardous Polymerization:  Will not veeur

Section 6: Health Hazard Data and First Aid Procedures

Primary Routes of Exposure: Inhalation. eye and skin

Inhalation: Chronic ex POSUIC may cause argyria, a blue-orgy discoloration of the skin,
fey o o

mucous membranes and eyes. Acute ExXposure may cause irritation of the

respiratory ract or metal fume fover with symptoms of fever, chills nausen,

chesttightness. or metallic wste, Ifinhaled. move to fresh air and scek
medical attention immediately.

Ingestion: May cause generalized argyria and may be mildly irritating to the fining ol ¢

stomach and intestines. Never attemptto give anything by mouth 1o an

unconscious person. Call a polson control center immediately. Seek medical

attention,

Skin: Remove contaminated clothing. Wash skin with soapand water. Seek
medical attention.

Eyes: [rritation may result. Rinse eyes thoroughly with water for 15 minutes. Seck

medtcal attention immediately, Wash contaminated clothing before reuse,
Destroy or thoroughly clean contaminated shoes.

Carcinogenicity? No Listed in: None known

Medical Conditions generally ageravated by exposure: None Known

Section 7: Precautions for Safe Handline and Use

Steps incase of spill or Leak: Notity spill response personnelin the event ol g spill.

Sweep up beads, Avoid generating dust and wear

e

[
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dppropriate personne! profective cquipment. Place
clean up debris in a suitblo container,
Waste Disposal: Waste may have reclain value, Contact Acadenmy Corporation for

reeyeling options, Dispose of unsaivageable material in accordance
with federat, state and locyl regulations.

Precautions to be taken in Handling and Storage:  Keep containers tightfy closed, store
inacool, dry, well ventilated area and aveid contact with
mcompatible materials. When handling linely divided silver in either
dust or powder form observe the following precautions, Bo not eet
incyes. Avoid contact with skin and clothing. Avoid breathing
dust. Wash thoroughly after handling. Keep out of the reach of
children. Do not handle or use unal safety precautions in Materiyl
Salety Duata Sheet have been read and understood.

Scetion §: Exposure Controls and Personal Protection

Ventilation:  Provide adequate ventilation to reduce airbore exposure below PR
and/or TLV.

Respiratory Protection:  [F alrborne concentrations exceed exposure limits or are
unknown. use a NIOSH/MS HA approved respirator for dust
and o metal fume in accordance with 29 CFR 19141 34,

Other Protective Equipment: Safety glasses are required. particularly when dust or (jpe
particles are gencrated. Gloves and/or protective clothing
s required to prevent excessive dust contaet with skin
and/or for protection from cuty abrasions when performing
mechanical operations or handling sharp picces of metal.
Fleat resistant gloves, clothing and face protection is
required (or handling molten materials, Eyvewash station
should be available in areq ol use.

Hygienic Work Practices: Avoid inhalation or ingestion. Practice zood housekeeping,

Avord cating, drinking and smoking in the work areq,
Wash thoroughly after handling product.

Section 9: T'ra nsport fnformation

Not regulated as o hazardous material for ransportation purposes it the picees of metal
have a diameter larger than 100 micrometers, (0.004 i) us Perd9 CER 172,100 Fop
additiona| fransportation mformalion regarding this product, cull Academy Corp, u (505)
343-9440 between 0900 and L600 MST Monday to Friday.



Section 10: Reoulatory Information

OSHA Tuzardous by definition of Mazard Communication Standand 29 CFR 19101200
RORA Hazardous Waste Code- DO

FSCA Registered: Yes

RO 1060 ths. (434 kg.) tor picces << 100 micrometers in dimeter,

California Proposition 635
No proposition 65 chemicals present,

Section 1 1: Supplier Notification:

This product contains the following EPCRA Section 313 chemicals subject to the
reporting requirements of” Section 313 chemicals of the Emergency Planning and
(‘mnmlmil}‘ Right —~To-Know Act of 1986 (4 CIFR 3 723

T CASNo. [ Chemiead

Percent by Weight |
B e AA L
.

7440273 | silver L 100

This information should be included i all MSDS's that are copied and distributed for this
material,

I

The information contained herein is furnished withouy warranily of any kind, Usery
should consider these duta only as a supplement to other information gatlered by them
and must make independent determinations of suitability and completenesy of
information from all sources to dssure proper use and disposal of these materiafs and |
the safety and health of employees and customers and the profection of the

environment, User iy responsible to determine suitability of material Jor a specific f
upplication J

Date Prepared; 7-19-00
Date Revised: 03-27-03
aginsds.doce

SRMWMIDWAY PARK PLACE. NI » ALBHOUERQUE, NATST7109 (150
BO0S51e85U5 o (505) 31300400 » |AY (5053 32es3580
academytacademycomp.com o wyawacudemyeorp con
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" oL Do MATERIAL SAFETY DATA SHEET

Prepared tc U.S. OSHA, CMA, ANS! and Canadian WHMIS Standards

PART | What is the material and what do | need to know in an emergency?
1. PRODUCT IDENTIFICATION

TRADE NAME (AS LABELED): COPPER
CHEMICAL NAME/CLASS: METAL ALLOY
PRODUCT USE: Printing Operations
MANUFACTURER'S NAME: REVERE GRAPHICS WORLDWIDE
ADDRESS: 5 Boundary Street
Plymouth, MA 02360
EMERGENCY PHONE: : (800) 424-3300 (CHEMTREC)
BUSINESS PHONE: (508) 746-1000
DATE OF PREPARATION: May 24, 1995
DATE OF FIRST REVISION: July 9, 1998

2. COMPOSITION and INFORMATION ON INGREDIENTS

CHEMICAL NAME CAS # % wiw EXPOSURE LIMITS IN AIR BASED ON 8 HOUR TIME-WEIGHTED AVERAGES UNLESS
OTHERWISE STATED
ACGIH OSHA
TLV STEL PEL STEL IDLH OTHER

mg/m’ mg/m® mg/m’ mg/m- mgim® mg/m’
Copper 7440-50-8 >G690 0.2 NE 0.1 {fume) NE 100 NIOSH REL (fume): 0.1
(exposure limits  are for {fume) DFG MAK (fume): 0.1
copper fume, dusts, and 1 (dusts &

mists) 1 tdusts & mists) {Respirable fraction)

mists} NIOSH REL: {dusts & mists): 1

DFG MAK {dusts & mists). 1
(Total respirable dust fraction)

Carcinogen (copper dusts &
rmists): EPA-D

Silver T440-22-4 <1 01 NE 0.01 NE 10 NIOSH REL: .01
DFG MAK: 0.01

Carcinogen: EPA-D

Other ingredients present in less than | Balance None of these ingredients contributes has established exposure limits or contributes additional.
1% concentration for 0.1 % for significant hazards. Al pertinent hazard information has been presented in the appropriate sections of
carcinocgens, repraductive toxins, and this document.

respiratory sensitizers)

This product has polyethylens film on one side and | The information presented in this MSDS is not applicable to these coatings unless otherwise
paint on the other See Section 7 for handiing | specified.
information.

NE = Not Established C = Ceiling Limit See Section 16 for Definitions of Terms Used
NOTE: All WHMIS reguired information is included. 1t is located in apprepriate secticns based on the ANS| Z400.1-1893 formal.

MAONNCD RAC MO



3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: This product is a solid, cdorless. copper alloy plate, which has polyethylene film and
on one side and paint on the other. There are no immediate health hazards associated with this product. This preduct
is not reactive. If involved in a fire, this product may generate irritating copper fumes and a variety of metal oxides.
Emergency responders must wear personal protective equipment suitabie for the situation to which they are
responding.

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE:

The most significant routes of over-exposure for this product are HAZARDOUS MATERIAL INFORMATION

by skin or eye contact. The following paragraphs describe SYSTEM

symptoms of exposure by route of exposure.

INHALATION: Inhalation is not anticipated to be a significant | {HEALTH . o

route of overexposure to the plates. Inhalation of large amounts
of particulates generated by this product during metal processing
operations may be physically irritating and cause deposits of dust
in nasal passages. Inhalation of dusts and fumes of Copper (the
main component of this product) can cause metal fume fever. FLAMMARBILITY IRED) 0
initial symptoms of metal fume fever can include a metallic o
sweet taste in the mouth, dryness orirritation of the throat, and
coughing.  Later symptoms (after 4-48 hours) can include
sweating, shivering, headache, fever, chills, thirstiness, muscle e
aches, nausea, vogr;niting‘ weakness, and tiredness. Chronic over- REACTIVITY Lo 0
exposure to Copper dust may cause tiredness, stuffiness,
diarrhea, and vemiting.

CONTACT WITH SKIN or EYES: Contact of the plate form of this

product with the skin is nct anticipated to be irritating. Rare cases
of allergic contact dermatitis have been reported in pecple working

PROTECTIVE EQUIPMENT | B

with copper dust. Contact with the plate form of this product or EYES RESPRATORY HANDS 3607
metal dust generated during routing operations can be physically

damaging and irritating to the eye (i.e., foreign object). }

SKIN ABSORPTION: Skin absorption is not known to be a @ R:;;ﬂ ¢ \‘:“_L‘f .
significant route of over-exposure for any component of this ' " feetion?

product.

INGESTION: Ingestion is not anticipated to be a likely route of
occupational exposure for this product. If particulates generated during routing operations are ingested (i.e., through
poor hygiene practices), nausea, vomiting, diarrhea, and

abdominal cramps can occur. : See Section 16 for Definition of Ratings
INJECTION: Injection of this product is not anticipated to be a significant route of exposure

TARGET ORGANS: None under normal circumstances of use and handling. Skin, eyes, and respiratory system in
situations in which fumes or dusts are generated.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay Terms. Over-exposure from this product is
very unlikely when used for its designed purpose.

ACUTE: Inhalation of large amounts of particulates generated by this product during metal processing operations may
result in trritation. Inhalation of dusts and fumes of this product can cause metal fume fever. Contact with the plate form
of this product or metal dust generated during routing can be physically damaging and irritating to the eye (i.e., foreign
object).

CHRONIC: Rare cases of allergic contact dermatitis have been reported in peopie working with copper dust. Chronic
aver-exposure to dusts of this product may cause tiredness, stuffiness, diarrhea, and vomiting. Chronic skin contact or
ingestion of dusts, salts, or fumes of Silver, {a compcnent of this product) can resuit in a condition known as Argyria
This condition is marked by a bluish appearance of the skin and eyes. This effect does not occur as a result of routine
use of this product.

PART | What should | do if a hazardous situation occurs?
4. FIRST-AID MEASURES

SKIN EXPOSURE: In the event that skin contact leads to irritation, rinse the area thoroughly with water. The
contaminated individuals must seek medical attention if any adverse effect persists.

Far routine industrial appifications
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4. FIRST-AID MEASURES (Continued)

EYE EXPOSURE: If particulates generated by this product during metal processing operations enter the eyes, open
victim's eyes while under gently running water. Use sufficient force to open eyelids. Have victim "roll” eyes. Minimum
flushing is for 15 minutes. Victim must seek immediate medical attention.

INHALATION: if particulates generated by this product during metal processing operations are inhaled, remove victim
to fresh air. Seek medical attention if any adverse effect occurs after overexposure.

INGESTION: If particulates generated by this product during metal processing operations are swallowed, CALL
PHYSICIAN OR POISON CONTROL CENTER FOR MOST CURRENT INFORMATION. If professional advice is not
available, do not induce vomiting. Victim should drink milk, egg whites, or large quantities of water. Never induce
vomiting or give diluents (milk or water) to someone wha is_unconscious, having convulsions, or unable to swallow.

Victims of chemical exposure must be taken for medical attention. Rescuers should be taken for medicai attention, if
necessary. Take copy of label and MSDS to heaith professional with victim.

5. FIRE-FIGHTING MEASURES

NFPA RATING
FLASH POINT: Not applicable
AUTOIGNITION TEMPERATURE: Not applicable. FLAMMABILITY
FLAMMABLE LIMITS {in air by voume, %), Lower: Not appiicable.
" Upper: Not applicable.

FIRE EXTINGUISHING MATERIALS: Use fire extinguishing materials
appropriate for surrcunding fire,

Water Spray: Yes Carbon Dioxide: Yes HEALTH REACTIVITY

Foam: Yes Dry Chemical: Yes

Halon: Yes Other: Any “ABC” Class
UNUSUAL FIRE AND EXPLOSION HAZARDS: When involved in a fire,
this product may decompose and produce irritating fumes and toxic OTHER

gases including copper oxides, metal fumes, carbon meneoxide, and
carben dioxide (from polyethylene film and paint).

Explosion Sensitivity to Mechanical Impact: Not sensitive.
Explosion Sensitivity to Static Discharge: Not sensitive.

SPECIAL FIRE-FIGHTING PROCEDURES: Incipient fire responders should wear eye protection. Structural firefighters

must wear Self-Contained Breathing Apparatus and full protective equipment. If possible, prevent runoff water from
entering storm drains, bodies of water, or other environmentally sensitive areas.

6. ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPONSE: Uncontrolled releases should be responded to by appropriately trained personnel
using pre-planned procedures. Proper protective equipment should be used. if necessary, clear the affected area and
protect people. In the event of a non-incidental refease of dusts, minimum Personal Protective Equipment should be
gloves, goggles, and appropriate body protection. Level B, which includes the use of Self-Contained Breathing
Apparatus, should be worn when oxygen levels are below 19.5% or are unknown, Pick-up or sweep-up preduct
carefully. Decontaminate the area thoroughly. Place all spill residue in a suitable centainer and seal if appropriate.
Dispose of in accordance with U.S. Federal, State, and local hazardous waste disposal regulations, or the applicable
standards of Canada and its Provinces (see Section 13, Disposal Considerations).

See Section 16 for Definition of Ratinas

PART Ul Howcani prevent hazardous sifuations from occurring?
7. HANDLING and STORAGE

WORK AND HYGI|ENE PRACTICES: As with all chemicals, avoid getting this product ON YOU or IN YOU. Wash
thoroughly after using this product. Do not eat, drink, smoke, or apply cosmetics while handling this product. Avoid
breathing dusts of this product. If necessary, periodically wipe-down area of product use to prevent accumulation of
dusts. Remove contaminated clothing immediately.
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7. HANDLING and STORAGE (Continued)

STORAGE AND HANDLING PRACTICES: All employees who handie this product should be trained to handle it safely.

Avoid breathing particulates generated by this preduct during metal processing or other operations. Use in a well-
ventilated location. Packages of this product must be properly iabeled.

No special precautions are necessary when handling these plates, except to protect the surfaces from mechanical
damage. When removing the polyethylene film, dispose of the plastic properly; it is a lew hazard material. If removing the
paint coating, use procedures designed to prevent exposure {0 paint pigments and potentially hazardous components
used in the removal process.

Store packages in a cool, dry location. Storage in an atmosphere that is wet, moist, or highly humid may lead to
oxidation of this product. Store away from incompatible materials (see Section 10, Stability and Reactivity
PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in

Section 6 (Accidental Release Measures). Make certain that application equipment is locked and tagged-out safely if
necessary. Collect ali rinsates and dispose of according to applicable U.S. Federal, State, or local procedures, or the
applicable standards of Canada and its Provinces.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation to ensure exposure levels are
maintained below the limits provided in Sectien 2 {Compositior and Information on Ingredients). Prudent practice is to
ensure eyewash/safety shower stations are available near areas where this product is used.

RESPIRATORY PROTECTION: Maintain airborne contaminant concentrations below guidelines listed in Section 2
(Composition and Informaticn on Ingredients). If respiratory protection is needed, use only protection authorized in 29
CFR 1910.134 or applicable State regulations. Use supplied air respiration protection if oxygen levels are below 18.5%
or are unknown.

EYE PROTECTION: Safety glasses.
HAND PROTECTION: Wear neoprene gloves for routine industrial use.
BODY PROTECTION: Wear body protection appropriate for task (e.g., apron, lab coat, coveralis).

9. PHYSICAL and CHEMICAL PROPERTIES

VAPOR DENSITY (air = 1): Not applicable. EVAPORATION RATE (n-BuAc = 1) Not applicable.
SPECIFIC GRAVITY (water = 1): 89 MELTING POINT or RANGE: 1083°C (1981°F)
SOLUBILITY IN WATER: Insoluble. BOILING PQINT: Not applicable.

VAPOR PRESSURE, mm Hg @20°C: Not applicable. pH: Not applicable.

ODOR THRESHOLD (recognition): Not appticable.

COEFFICIENT OF OILAWATER DISTRIBUTION (PARTITION COEFFICIENT): Not applicable.

APPEARANCE AND COLOR: Flat, copper-colored, photoresist-covered, plate with a black plastic film and pigmented
coating on one surface and a green paint on the other.

HOW TQ DETECT THIS SUBSTANCE (warning properties): The plate shape is characteristic.

10. STABILITY and REACTIVITY

STABILITY: Stable.

DECOMPOSITION PRODUCTS: Copper and silver oxides, metal fumes, carbon monoxide, and carbon dioxide.
MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Strong acids, strong caustics, strong oxidizers, acetylene.
HAZARDOUS POLYMERIZATION: Wil not oceur.

CONDITIONS TO AVOID: Fire, extremely high temperatures, contact with incompatible materiats.
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12. ECOLOGICAL INFORMATION (Continued)
EFFECT OF CHEMICAL ON AQUATIC LIFE (continued):

COPPER: SILVER: 0.1 ppm is toxic to bacteria and aquatic life. Discharge into marine
LCsolfathead minnows) = Q.14 ppm in hard water waters should not exceed /20 of 96 hour LC50, 0.25-0.025 makg/day
LCsq{bluegill) = 0.02 pom in scft water

LCsp{brook trouty = 0.09 ppm in soft water

13. DISPOSAL CONSIDERATIONS

PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate U.S. Federal, State,
and local regulations, or these of Canada and its Provinces. This product, if unaltered by use, may be disposed of by
treatment at a permitted facility or as advised by your lecal solid waste regulatory authority.

EPA WASTE NUMBER: Waste of this product should be analyzed for Toxicity Characteristic Leaching Procedure
chemicals, as follows: D011 (Silver), Regulated Level: 5.0 mg/L.

14. TRANSPORTATION INFORMATION

THIS PRODUCT IS NOT HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE US. DEPARTMENT OF
TRANSPORTATION.

PROPER SHIPPING NAME: Not Applicable
HAZARD CLASS NUMBER and DESCRIPTION: Not Applicable
UN IDENTIFICATION NUMBER: Not Applicable
PACKING GROUP: Not Applicable
DOT LABEL(S) REQUIRED: Not Applicable
EMERGENCY RESPONSE GUIDE NUMBER:  Not Applicable

" NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER, 1936: Not applicable.

MARINE POLLUTANT: No component of this product is designated as a marine pollutant by the Department of
Transportation (49 CFR 172.101, Appendix B).

TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS PRODUCT IS NOT
CONSIDERED AS DANGEROUS GOODS.

16. REGULATORY INFORMATION

U.S. SARA REPORTING REQUIREMENTS: The compoenents of this product are subject to the reporting requirements
of Sections 302, 304 and 313 of Title lil of the Superfund Amendments and Reauthorization Act, as follows:

CHEMICAL NAME SARA 302 SARA 304 SARA 313
{40 CFR 355, Appendix A} (40 CFR Table 302.4) {40 CFR 372.85)
Copper No Yes Yes
Silver No Yes Yes

U.S. SARA THRESHOLD PLANNING QUANTITY: Not applicable.

U.S. CERCLA REPORTABLE QUANTITY (RQ): Copper = 5000 Ib.; Silver = 1,000 Ib.: (for metal particles under 100

micrometers in diameter).

U.S. TSCA INVENTORY STATUS: The components of this product are listed on the TSCA Inventory.
OTHER U.S. FEDERAL REGULATIONS: Not appiicable.

COPPER MSDS
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PART IV isthere an y other useful information about this material?
11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: The spacific toxicology data availagle for components greater than 1% in concentration are as
follows.

COPPER: COPPER {continued):
TDLo - Oral' Human: 120 ug/: Gastrointestinai - nausea or vomiting TOLo - Cral - rat: 1520 ug/kg: female 22 week(s) pre-mating:
LD - Intraperitoneal - mouse: 3500 ug/kg Reproductive - Specific  Developmental  Abnormalities
TOLo - Intrapleural - rat: 100 mgkg: Tumorigenic - equivocal musculoskeletal system
tumerigenic agent; Lungs, Thorax, or Respiration - fibrosis, focal TDLe - Oral - rabt 1210 ug/kg female 35 week(s) pre-mating:
{pneumoccniosis}, tumors Reproductive - Fertllity - pre-implantation mortality. post-
TDLo - Oral - rat 152 mg/kg female 22 week(s) pre-mating: impiantation mortality
fetotoxicity, Specific Developmental Abnormaiites - Central TDLo - Intrauterine - rat. 250 ugrkg: female 1 day(s) pre-mating:
Nervous System Reproductive - Maternal Effects - uterus. cervix, vagina: female
fertility index

SUSPECTED CANCER AGENT: Siiver and Copper (components of this product) are listed as follows:

EPA-D, Not Classifiabie as to Human Carcinogenicity

The other components of this product are not found on the following lists: FEDERAL, QSHA Z LIST, NTP, IARC and
CAL/OSHA and therefore are neither considered to be nor suspected to be cancer-causing agents by these agencies.

IRRITANCY OF PRODUCT: This product’s fumes or dusts may be irritating to contaminated skin, eyes and respiratory
system.

SENSITIZATION TO THE PRODUCT: Rare cases of allergic contact dermatitis have been reported in people working
with copper dust.

REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects of this product and
their components on the human reproductive system.

Mutagenicity: This product is not reported to produce mutagenic effects in humans.

Embryotexicity This product is not reported to produce embryotoxic effects in humans.

Teratogenicity: This preduct is not reported to cause teratogenic effects in humans. Studies on test animals
exposed to relatively high doses of Copper (a component of this product} indicate adverse teratogenic effects.
Reproductive_Toxicity: This product is not reported to cause reproductive effects in humans. Studies on test

animals exposed to relatively high doses of Copper (a component of this product) indicate adverse reproductive
effects.

A mutagen is a chemical which causes permanent changes to genetic material {DNA) such that the changes wif
propagate through generational lines. An embryotoxin is a chemical which causes damage to a developing embryo (i.e. within
the first eight weeks of pregnancy in humans), but the damage does nat propagate across generational lines. A teratocgen is a
chemical which causes damage to a developing fetus, but the damage does not propagate across generational lines.
A reproductive tgxin is any substance which interferes in any way with the reproductive process.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Skin and respiratory disorders may be aggravated by
prolonged over-exposures to the particulates generated by this preduct during metal processing operations.
RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and eliminate overexposure,

BIOLOGICAL EXPOSURE INDICES: Currently, there are no Biological Exposure Indices (BEIs) associated with the
components of this product.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL STABILITY: The components of this product occur naturally in the environment and are expected

to persist in the environment for an extended period of time. The components will react with water and air to form a

variety of metal oxide compounds. The following environmental data are available for the components of this product.

SILVER: Solubility: Insoluble. Many silver salts are anly slightly soluble and so sitver cations wil rapidly be reduced to lower levels. The Biological half-life for silver
is & few days for animals and up to 50 days for humans.

COPPER: Solubiity: insoluble. There is no evidence of any biotransformation for copper cempounds. Copper is accumuiated by afl plants and animals. BCF Algae
=12, plants = 1,000; invertebrate = 1,000, fish = 667 and fish =200(Soluble copper salts).

EFFECT OF MATERIAL ON PLANTS or ANIMALS: The metal compaonents of this product occur naturally in the This

product is not expected to cause adverse effects on plant or animal life.

EFFECT OF CHEMICAL ON AQUATIC LIFE: Under normal circumstances, this product is not expected to cause

adverse effects on aguatic life. Low chronic aquatic limits indicate a high chrenic hazard, it may be concentrated to toxic
levels in food chain. The following aquatic toxicity data are available for the components:
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15. REGULATORY INFORMATION (Continued)

U.S. STATE REGULATORY INFORMATION: Components of this product are covered under specific State regulations.
as denoted below:

Alaska-Designated Toxic and Hazardous Michigan-Critical Materials Register: Copper Pennsylvania-Hazardous  Substance  List:
Substances: Copper, fume, dust and mist Minnesota-List of Hazardous Substances: Copper, Silver.

California-Permissible Exposure Limits for Copper. fume: Silver . Rhode Island-Hazardous Substance List:
Chemical Contaminants: Cepper. Silver. Missouri-Employer Information/Toxic Copper, fume. dust. mist: Silver
Florida-Substance List: Copper fume. dust and Substance List: Copper; Siiver, Texas-Hazardous Substance List: Copper,
mist; Silver. New Jersey-Right to Know Hazardous fume.

lllinois-Toxic Substance List: Copper Substance List: Copper. Silver. West Virginia-Hazardous Substance List:
Kansas-Section 302/313 Listt  Copper and North Dakota-List of Hazardous Chemicals, Copper, fume.

compounds. Reportable  Quantities: Copper,  Silver Wisconsin-Toxic and Hazardous Substances:
Massachusetts-Substance List: None. Copper, fume.

CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65 None of the
compaonents of this product are on the Caiifornia Proposition 65 list.

LABELING: CAUTION! PARTICULATES GENERATED FROM THIS PROBUCT MAY CAUSE SKIN AND EYE
IRRITATION. PROLONGED SKIN CONTACT WITH DUSTS MAY CAUSE ALLERGIC SKIN REACTIONS. Do not get
particulates on skin or in eyes. Avoid prolonged skin contact. Avoid breathing dust or particulates generated by this
product. Wear gloves and goggles, as appropriate. FIRST-AID: In case of contact, immediately flush skin or eyes with
pienty of water if irritation occurs. If dusts are inhaled, remove to fresh air, I particulates are ingested, do not induce
vomiting. Get medical attention if any adverse effect occurs. IN CASE OF FIRE: Use water fog, dry chemical, CO;, or
“alcohol” foam, as appropriate for surrcunding materials. IN CASE OF SPILL: Pick-up or sweep-up product. Place in
a suitable container and seal. Consult Material Safety Data Sheet for additional information.

ADDITIONAL CANADIAN REGULATIONS:
CANADIAN DSL/NDSL INVENTORY STATUS: The components of this product are on the DSL or NDSL inventories
CANADIAN WHMIS SYMBOLS: Not applicable.

16. OTHER INFORMATION

PREFPARED BY: CHEMICAL SAFETY ASSOCIATES, Inc.
5163 Chesapeake Drive, San Diego, CA 92123-1002
619/565-0302

DATE OF PRINTING: November 25, 2000

Aithough the information set forth herein is presented in good faith and believed to be correct as of the date of issuance, it has been furnished by our suppliers;
consequently, Revere Graphic Froducts, Inc. makes no representations or warranties. express or implied, with respect to information herein presented. The information
set forth herein is supplied upen the condition that the perscns receiving same will make their own determination as to suitability for their purposes prior to use and relates
only to the specific product described and not to such product in combination with any cther product. In no event will Revere Graphic Products, Inc. be responsitle for
damages of any nature resulting from the use of or reliance upon this infermation
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DEFINITIONS OF TERMS

A large number of abbreviations and acronyms appear ont a MSDS. Some of these which are commonly Lused include the following:

CAS # This is the Chemical Abstract Service Number which uniquely identifies each constituent. It is used for computer-related searching.

EXPOSURE LIMITS IN AIR:

ACGIH - American Conference of Governmental Industrial Hygienists, a
professional association which establishes exposure limits.

TLV - Threshold Limit Value - an airborne concentration of a substance which
represents conditions under which it is generally believed that nearly all workers
may be repeatedly exposed without adverse effect. The duration must be
considered, including the 8-hour Time Weighted Average (TWA), the 15-minute
Short Term Exposure Limit, and the instantaneous Ceiling Level (C). Skin
absorption effects must also be considered.

OSHA - U.S Occupational Safety and Health Administration.

PEL - Permissible Exposure Limit - This exposure value means exactly the
same as a TLV, except that it is enforceable by OSHA. The OSHA Permissible
Exposure Limits are based in the 198¢ PELs and the Jume, 1993 Air
Contaminants Rule (Federal Register: 58: 35338-35351 and 58: 40191). Both
the current PELs and the vacaled PELs are indicated. The phrase. “Vacated
1989 PEL." is placed next o the PEL which was vacated by Court Order

IDLH - Immediately Dangerous to Life and Health - This level represents a
concentration from which one can escape within 30-minutes without suffering
escape-preventing or permanent injury. The DFG - MAK is the Repubiic of
Ceimany's Maximum Exposure Level, similar to the U.S. PEL. NIOSH is the
National Institute of Occupational Safety and Health, which is the research arm
of the U.S. Occupational Safety and Health Administration (OSHA) NICSH
issues exposure guidelines called Recommended Exposure Levels (RELSs).
When no exposure guidelines are established, an entry of NE is made for
reference.

HAZARD RATINGS:

HAZARDOQUS MATERIALS IDENTIFICATION SYSTEM: Health Hazard: 0
(minimal acute or chronic exposure hazard): 1 (slight acute or chronic exposure
hazard), 2 (mederate acute or significant chronic expasure hazard): 3 (severe
acute exposure hazard; onetime averexposure can result in permanent injury
and may be fatal): 4 (extreme acute exposure hazard; onetime overexpasure
can be fatal). Flammability Hazard: 0 (minimal hazard), 1 (materials that
require substantial pre-heating before burning): 2 (combustible liquid or sofids:
liquids with a flash point of 38-9FC [100-200¢F)); 3 (Class B and IC flammable
liquids with flash points below 38°C [10(°F]); 4 (Class |A flammable liquids with
flash peints below 23°C [7FF] and boiling points below 38°C [100°F). Reactivity
Hazard: 0 {normally stable); * {material that can become unsiable at elevated
temperaturas or which can react slightly with water);, 2 (materials that are
unstadle but do not detonate or which can react viclently with water); 3
{materials that can detonate when initiated or which can react expiosively with
water); 4 (maierials that can detcnate at normat temperatures or pressures).
NATIONAL FIRE PROTECTION ASSOCIATION: Health Hazard 0
(material that on exposure under fire conditions would offer no hazard beyond
that of ordinary combustible materials), 1 (materials that on exposure under fire
conditions could cause irritation or minor residual injury); 2 (materials that on
intense or continued exposure under fire conditions  could cause temporary
incapacitation or possible residual injury); 3 {materials that can on shoit
exposure could cause serious temporary or residual injury); 4 (materials that
under very short exposure could cause death or major residual injury).
Flammability Hazard and Reaclivity Hazard: Refer to definitions for
"Hazardous Materials Identification System”™.

FLAMMABILITY LIMITS IN AIR:

Much of the information related to fire and explosion is derivec from the National
Fire Protection Association (NFPA). Flash Paint - Minimum temperature at
which a liquid gives off sufficient vapors 1o form an ignitable mixture with air.
Autoignition Temperature:  The minimum temperature required 1o initiate
combustion in air with no other source of ignition. LEL - the lowest percent of
vapor in afr, by volume, that wili expicde or ignite in the presence of an ignition
source. UEL - the highest percent of vapor in air, by volume, that will explode or
ignite in the presence of an ignition source

TOXICOLOGICAL INFORMATION:

Possible health hazards as derived from human data. animal studies. or from
the results of studies with similar compounds are presented. Definitions of some
terms used in this section are: LDs - Lethal Dose (solids & liquids) which kills
50% of the exposed animals; LCsq - Lethal Cancentration (gases) which kilis
50% of the exposed animals; ppm concentration expressed in parts of material
per million parts of air or water; mgim® concentration expressed in weight of
substance per volume of air, mglkg quantty of material. by weight,
administered 1o a test subject. based on their body weight inkg. Data from
several siuices are used fo evaluate the cancer-causing potential of the
material. The sources are’ IARC - the International Agency for Research on
Cancer. NTP - the National Toxicology Program, RTECS - the Registry of
Toxic Effects of Chemical Substances, OSHA and CAL/OSHA. [ARC and
NTP rate chemicals on a scale of decreasing potential to cause human cancer
with rankings from 1 to 4 Subrankings (2A. 2B, efc ) are also used. Other
measures of toxicity include TDLo. the lowest dose to cause a symptom and
TCLo the lowest concentration to cause a symptom; TDo. LDLo. and LDo. or
TC.TCo. LCLo, and L.Co. the lowest dose (or concentration) 1o cause lethal or
toxic effects. BEI - Biological Exposure Indices, represent the levels of
determinants which are most likely to be observed in specimens collected from
a healthy worker who has been exposead to chemicals to the same extent as a
worker with inhzlation exposure to the TLV. Ecological Information: EC is the

‘effect concentration in water.

REGULATORY INFORMATION:

U.S. and CANADA: This section explains the impact of various laws and
regulations cn the material. EPA is the U S Environmental Protection Agency.
WHMIS is the Canadian Warkpiace Hazardous Materials Information System.
BOT and TC are the U.S. Depariment of Transportation and the Transport
Canada, respectively.  Superfund Amendments and Reauthorization Act
(SARA), the Canadian Domestic/Non-Domestic  Substances  List
(DSL/NDSLY); the U.S. Toxic Substance Control Act (TSCA); Marine Pollutant
status according to the DOT; the Comprehensive Environmental Response,
Compensation. and Liabllity Act (CERCLA or Superfund); and various staie
regulations.  This section also includes information on the precautionary
warnings which appear cn the material's package label.
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Nickel MSDS

Page 1ol 7

Material Safety Data Sheet B

| Printing date 08/13/2004 Reviewed on O7/26/20©fj
= —

. N
* Product name: Nickel Metal
*» Supplier:
United Nuclear Scientific Supplies, 1LO.
P.O. Box 851
Sandia Park, NM. 87047

{505) 286-2831

* Emergency information:
Call Chemtrec at (800) 424-9300.

. 2 QomPQSition/Data,onmcgmponentﬁz

o Chemical characterization:
~ . .. Description: (Cas#)

Nickel (CASH# 7440-02-0}, 100%
o Identification number (s) :
o EINECS Number: 231-111-4
EU Number: 028-002-00-7

3 Hazards identification

@]

o}

s Information pertaining to particular dangers for man and
environment
R 40 Limited evidence of a carcinogenic etfect.
R 43 May cause sensitization by skin contact.

» Classification system

» HMIS ratings (scale 0-4)

(Hazardous Materials Tdentification System)
Health (acute effects) = 0
Flammability = 0
Reactivity = 0

. 4 First aid measures

© General information No special measures required.
o After inhalation Seck medical treatment in case of
complaints.
After skin contact Generally the product does not irritate
the skin.
o After eye contact

Rinse opened eye for several minutes under running water. If

o]

hitp:/Awww.unitednuclear.com/nickelmsds. him 2/14/2008



Nickel MSDS

Sympboms persist, consult a doctor.
¢ After swallowing Seek immediate medical advice,

Page 2 of' 7

|

E_ 5 Fireﬁfighting_measure§

o Suitable extinguishing agents
Product is not flammable. Use fire fighting measures that
Suit the surrounding fire,

¢ Protective equipment: No special measures regquired.,

|

. 6 Agcidental_;elease_measures

© Person-related safety precautions: Not reguired.
© Measures for environmental protection:

Do not allow material to be released to the environment
without proper dJovernmental permits.
0 Measures for clearing/collacting:

0 Additional information:
See Section 7 for information on safe handling

See Section 8 for information on personal protection
equipment .

see Section 13 for disposal information.

Dispose contaminated material as waste according to item 13.

s 7 Handling and storage

» Handling

* Information for safe handling:
Keep container tightly sealed.
Store in cool, dry place in tightly closed containers.
Ensure good ventilation at the workplace.,
Frevent formation of dust.

= Information about protection against explosions and
fires:
No special measures required.

= Storage

r Requirements to be met by storerocoms and receptacles:
No special requirements,

Nol reqguired.
= Further information about storage conditions: None.

" Information about storage in one common storage facility:

. 8 Exposure controls and personal protection

© Additional information about design of technical systems:
No further data; see item 7.

workplace:

hiip://www.anitednuctear.com/nickelmsds. htn
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Mickel and inorganic compounds, as Ni
mg/m3
ACCIH TLV 1.5, AS-inhalable particulate (metal)
0.2, Al-inhalable particulate (insoluble

compounds)
0.1, Ad-inhalable particulate {soluble
compounds)

Austria Carcinogen
Denmark TWA 0.5
Finland Twa 0.1 (skin} Carcinogen
France VME I; C3-Carcinogen
Germany Carcinogen
Hungary 0.005-3TEL; Carcinogen {insoluble
cempounds )
Japan 1; 2B-Carcinogen
Forea TT.V .5
Netherlands MAC-TGG 1: Carcinogen
1 (insoluble compounds)
Poland TWA 0.25
Russia 0.05-8TEL
Sweden NGV 0.5 (dust)
Switzerland MAK-W 0.5; Carcinogen
United Kingdom TWA 0.1
USA PEL 1

Additional information: No data

o

o]

Personal protective equipment

General protective and hygienic measures

The usual precautionary measures for handling chemicals
should be followed.

Breathing equipment: Not required,

Protection of hands: Not required.

Eye protection: Safety glasses

Body protection: Protective work clothing.

O

2 C 0O C

o]

9 Physical and_chemical properties:
s General Information
s Form: Thin Strips

s Color: Silver-colored
m Odor: Odorless

. Value/Range Unit
Method _

» Change in conditicn

* Melting point/Melting range: 1453 ° ¢

* Boiling point/Boiling range: 2730 ° ¢

» Sublimation temperature / start: Nol determined

htp//www.unitednuelear.com/aickelmsds. htm 2/14/72008
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= Flash point: ot applicable
* Flammability (solid, gaseous) Fire powder: highly
flammeble
s Ignition temperature: Not determined
= Decomposition temperature: Not determined
r Danger of explosion:
Product does not present an explosion hazard.
» Explosion limits:
s Lower: Not determined
= Upper: Not determined
® Vapor pressure: Not determined
» Density: at 20 7 C 8.908 o/cm?
» Solubility in / Miscibility with
L m Water: Insoluble
* 10 Stability and reactivity 1

¢ Thermal decomposition / conditions to be avoided:

specifications.
0 Materials to be avoided:
Acids
Oxidizing agents
Interhalogens
Halogens
Sulfur
Ammorniag

in air.
o Dangerous products of decomposition: Metal oxide fume

Decomposition will not occur if used and stored according to

¢ Dangerocus reactions Very fine powder: spontaneously flammable

11 ioxicologicalfipformation

Acute toxicity:

Primary irritant effect:

on the skin: Powder: irritant effect
on the eye: Powder: irritanl effect

o 0 0O O 0 «Q

Other information (about experimental toxicology) :
Tumurigenic effects have been observed on Tests with
lLaboratory animals.,

http/fwww.anitednuctear.com/nickelmsds. him

Sensitization: Sensitization pessible through skin contact.,
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o Subacute to chronic toxicity:
Nickel and nickel compounds may cause a form of dermatitis
known as nickel iteh. They may also causge intestinal
disorders, convulsions and asphyxia. RAirborne nickel
contaminated dusts are regarded as carcinogenic to the
respiratory tract .

o Additional toxicological information:
T'o the best of our knowledge the acute and chronic toxicity
of this substance is not fully known.
EPRA-A: human carcinegen: sufficient evidence from
epidemiologic studies to SUpport a causal association between
exposure and cancer.
TARC-2B: Possibly carcinogenic to humans: limited evidence in
humans in the absence of sufficient evidence in experimental
animalsg.
NTP-2: Reasonably anticipated Lo be g carcinogen: limited
evidence from studies in humans or sufficient evidence from
studies in experimental animals,
ACGTH A5: Not suspected as a human carcinogen: Not suspected
45 a human carcinogen on the basis of Properly conducted
epidemiologic studies in humans. Studies have sufficiently
leng follow-up, reliable exposure histories, sufficiently
high dose, and adequate statistical power Lo conclude that
exposure to the agent does not convey a significant risk of
cancer to humans. Evidence éuggesting a lack of
carcinogenicity in experimental animals will be considered if
it is supported by other relevant data.
The Registry of Toxic Effects of Chemical Substances {RTECS)
contains tumorigenic and/or carcinogenic and/or neoplastic
data for components in this product.

* 12 Ecological information: : AW

¢ General notes:
Do not allow material to pe released to the environment
without proper governmental permits,

¢ 13 Disposal considerations

o Product:

0 Recommendation
Consult state, local or national regulations to ensure proper
disposal.

0 Uncleaned packagings:

¢ Recommendation:
Disposal must be made accoerding toe official requlations.

e 14 Transport information

http//www . unitednuctear.com/nickelmsds. htm 27142008
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Not a hazardous material for Cransportation.

© DOT regulations:
0 Hazard class: Ncne

o Land transport ADR/RID (cross—border)
o ADR/RID class: None

¢ Maritime transport IMDG:
o IMDG Class: None

© Air transport ICAQO-TI and IATA-DGR:
ICAO/IATA Class: None

Transport/Additional,information:
Not dangerous according to the above specifications.

Page 6 o' 7
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15 Regulations

" Product related hazard information:
» Hazard symbols: ¥n Harmful

" Risk phrases:
40 Limited evidence of a carcinogenic ef fect.
43 May cause sensitization by skin contact.

v Safety phrases:
22 Do not breathe dust.
36 Wear suitable protective clothing.

» National regulations
All components of this product are listed in the
Envirenmental Protection Agency Toxic Substances
Act Chemical substance Inventory.

= Information about limitation of use:

Planning and Community Right Lo Know act of 1986
40CFR372,

This product contains a chemical known to the state of
California to cause cancer Or reproductive toxicity.

For use only by technically qualified individuals.
This product contains nickel] and 1s subject to the
reporting requirements of section 313 of the Emergency

U.s.
Control

and

o 16 Other information:

http:f’/»\'ww.unilcdnucicm'.cmn/nickelmsds_htm
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Employers should use this information only as a
supplement to other information gathered by them, and
snould make independent judgment of sultability of this
information to ensure proper use and protect the health
and safety of employees. This information is furnished
without warranty, and any use of the product not in
conformance with this Material safety Data Sheet, or in
combination with any other product or process, is the
responsibility of the user,

lmp://www.unitednuclear.com/nickelmsds.htm 27142008
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ZINC METAL GRANULAR

MSDS Number: Z0855 --- Effective Date: 11/02/01

1. Product ldentification

Synonyms: Granular zinc; mossy zinc; CI77945; Cl Pigment Black 16

CAS No.: 7440-66-6
Molecular Weight: 65.37
Chemical Formula: Zn

Product Codes: J.T. Baker: 4240, 4244, 4248, 4252, 4260, 4270, 4274

Mallinckrodt: 8693, 8701

2. Composition/Information on Ingredients

Lnggrealont CAS No ot lazardous

Zinc TALO-00-6 - 100 Y

Lead T439-62-1 0.l Yas
http://cheville.okstate.edu/photonicslab/Safety/safety/MSDS/zine msds.htm 0/3/2008
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3. Hazards Identification

Emergency Overview

WARNING! HARMFUL IF SWALLOWED OR INHALED. MAY CAUSE IRRITATION TO
COMBUSTIBLE DUST CONCENTRATIONS IN AIR. WATER REACTIVE. MAY AFFEC"
BLOOD AND REPRODUCTIVE SYSTEM (lead component).

J.T. Baker SAF-T-DATA{M) Ratings (Provided here for your convenience)

Health Rating: 0 - None

Flammability Rating: 1 - Slight

Reactivity Rating: 2 - Moderate

Contact Rating: 0 - None

Lab Protective Equip: GOGGLES; LAB COAT
Storage Color Code: Orange (General Storage)

Potential Health Effects

Inhalation: ,

No adverse effects expected but dust may cause mechanical irritation. The effects may be
difficulty in breathing, sneezing, coughing. When heated, the fumes are highly toxic and rr
Ingestion:

Extremely large oral dosages may produce gastrointestinal disturbances, due both to mec
produce zinc chloride. Pain, stomach cramps and nausea could occur in aggravated case
Skin Contact:

May cause irritation.

Eye Contact:

May cause irritation.

Chronic Exposure:

No adverse health effects expected.

Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or impaired respiratory function may be more sus

4. First Aid Measures

Inhalation:

Remove to fresh air. Get medical attention for any breathing difficulty.

Ingestion:

Induce vomiting immediately as directed by medical personnel. Never give anything by mu
Skin Contact:

Wipe off excess material from skin then immediately flush skin with plenty of water for at I
medical attention. Wash clothing before reuse. Thoroughly clean shoes before reuse.
Eye Contact:

Immediately flush eyes with plenty of water for at least 15 minutes, lifting upper and lower

http://chevilic.okstate.edu/photonicslab/Safetv/safety/MSDS/ine msds.htm 9/3/700%
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5. Fire Fighting Measures

Fire:

Autoignition temperature: ca. 460C (ca. 860F)

The listed autoignition temperature is for Zinc powder (layer); dust cloud is ca. 680C (125:
temperatures. Bulk dust in damp state may heat spontaneously and ignite on exposure to
alkali hydroxides. Contact with strong oxidizers may cause fire.

Explosion:

Fine dust dispersed in air in sufficient concentrations, and in the presence of an ignition st
Fire Extinguishing Media:

Smother with a suitable dry powder (sodium chloride, magnesium oxide, Met-L-X).
Special Information;

In the event of a fire, wear full protective clothing and NIOSH-approved self-contained bre
demand or other positive pressure mode.

6. Accidental Release Measures

Remove all sources of ignition and provide mild ventilation in area of spill. Substance may
protective clothing, goggles and dust/mist respirators. Sweep or vacuum up the spillinar
zinc in a closed container for recovery or disposal. US Regulations (CERCLA) require rep
reportable quantities. The toll free number for the US Coast Guard National Response Ce

7. Handling and Storage

Keep in a tightly closed container. Protect from physical damage. Store in a cool dry, ven
incompatibilities. Containers of this material may be hazardous when empty since they ret
precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

None for Zinc metal.

-OSHA Permissible Exposure Limit (PEL):

10 mg/m3 (TWA), for zinc oxide fume

-ACGIH Threshold Limit Vatue (TLV):

5 mg/m3 (TWA), 10 mg/m3 (STEL) for zinc oxide fume,

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures t
generally preferred because it can control the emissions of the contaminant at its source,
to the ACGIH document, Industrial Ventilation, A Manual of Recommended Practices, mo
Personal Respirators (NIOSH Approved):

http://cheville.okstate.edu/photonicslab/Satetvisalety/MSDS/zine msds him Q/T/0R
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If the exposure limit is exceeded and engineering controls are not feasible, a full facepiect
up to 50 times the exposure limit or the maximum use concentration specified by the appr
lowest. If oil particles (e.g. lubricants, cutting fluids. glycerine, etc.) are present, use a NIC
exposure levels are not known, use a full-facepiece positive-pressure, air-supplied respirzs
oxygen-deficient atmospheres.

Skin Protection:

Wear protective gloves and clean body-covering clothing.

Eye Protection:

Use chemical safety goggles. Maintain eye wash fountain and guick-drench facilities in we

9. Physical and Chemical Properties

Appearance:

Gray-blue granular or shiny, irreguiar lumps
Odor:

Odorless.

Solubility:

Insoiuble in water.

Specific Gravity:

7.14

pH:

No information found.

% Volatiles by volume @ 21C (70F):
0

Boiling Point:

807C (1665F)

Melting Point:

419C (786F)

Vapor Density (Air=1):

No information found.

Vapor Pressure (mm Hg):

1 @ 487C (909F)
Evaporation Rate (BuAc=1):
No information found.

10. Stability and Reactivity

Stability:

Stable under ordinary conditions of use and storage. Moist zinc dust can react exothermic
Hazardous Decomposition Products:

Hydrogen in moist air, zinc oxide with oxygen at high temperature. Zinc metal, when melte
form zinc fume.

Hazardous Polymerization:

Wil not occur.

Incompatibilities:

Zinc powder can react violently with water, sulfur and halogens. Dangerous or potentially

hitp://cheville.okstate.cdu/photonicslab/Safety/safety/MSDS/zine msds.htm G/3/2008
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chiorinated hydrocarbons, strong acids and alkalis.
Conditions to Avoid:
Heat, flames, ignition sources and incompatibles.

Page Yot 7

11. Toxicological Information

Zinc: rritation skin, human: 300 ug/3D-{ mild; investigated as a mutagen.

-—=NTpP Caraincgan———
Irgredient Known EnTicivared LA
cine (F440-66-6; Ne No
Lead (7439-92-13 N Mo

12. Ecological Information

Environmental Fate:
No information found.
Environmental Toxicity:
No information found.

13. Disposal Considerations

Whatever cannot be saved for recdvery or recycling should be handled as hazardous was
contamination of this product may change the waste management options. State and locs
Dispose of container and unused contents in accordance with federal, state and local req:

14. Transport Information

Not regulated.

15. Regulatory Information

———————— \Chomlcal Toventory Status - Part IN\———————m—mmmmmm o
Ingredient Teca EC Japan
Zinc {7440-66-06) Yas Yos Mo
Lead {/439-92-7 Yas  Yas

http://cheville.okstate.edu/photonicslab/Satety/safety/MSDS/zine msds.htm
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ingrediern rrmex DLL cri
Zinc [ 7443-vE-% =3 o 0 =
Leac EEE R P =S Tes = =i
———————— \Federal, State & internatlicnal Reguiaticns - IT Limmm—m e
~SARR 307- o= SARA 31 gmee o
ingrediant (334 TED 1s5%  Chexn 21 Cata
Zing {7445-68-6) M Bk NO
Zead {743%-3%2-1) Mo M Yo bo
———————— rederal, State & nternational Regulations — Fars O\-——cc———mmmmmme— e
-5CRA- SCA~
Ingradient CEZRCL 8.3 g3ia
Zingc (7440-€6-¢; ‘ 2000 ¥ No
Lead (7439-92-1; G o NG
Chemical Weapors Convertion: No ToCR 12{p): No CoTA:  No
SARZA 311/312: Acute: Yeas Crhronic: No Tire: Yes Prossure: Mo
Reactivity: Yes {(Mixture / Zolid)

16.

THIS PRODUCT CONTAINS CHEMICALS KNOWN TO THE STATE OF CALIFORNIA T
REPRODUCTIVE HARM.

Australian Hazchem Code: No information found.

Poison Schedule: 56

WHMIS:

This MSDS has been prepared according to the hazard criteria of the Controlled Products
required by the CPR.

Other Information

NFPA Ratings: Health: 1 Flammability: 1 Reactivity: 1 Other: Water reactive

Label Hazard Warning:

WARNING! HARMFUL IF SWALLOWED OR INHALED. MAY CAUSE IRRITATIONTO S
COMBUSTIBLE DUST CONCENTRATIONS IN AIR. WATER REACTIVE. MAY AFFECT
BLOOD AND REPRODUCTIVE SYSTEM (lead component).

Label Precautions:

Avoid breathing dust.

Avoid contact with eyes, skin and clothing.

Keep away from heat and flame.

Keep container closed.

Use with adequate ventilation.

Wash thoroughly after handling.

Label First Aid:

http://cheville.okstate.edu/photonicslab/Safety/safety/MSDS/zine msds. him Q32008
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If swallowed, induce vomiting immediately as directed by medicai personnel. Never give z
fresh air. Get medical attention for any breathing difficulty. In case of contact, immediately
medical attention if irritation develops or persists.

Product Use:

Laboratory Reagent.

Revision Information:

MSDS Section(s) changed since last revision of document include: 8.

Disclaimer:

Mallinckrodt Baker, Inc. provides the information contained herein in good faith buf
accuracy. This document is intended only as a guide to the appropriate precaution:
this product. Individuals receiving the information must exercise their independent
purpose. MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR WARI
WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR £
INFORMATION SET FORTH HEREIN OR THE PRODUCT TO WHICH THE INFORMAT
WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELI.
Prepared by: Environmentai Health & Safety

Phone Number: {314} 654-1600 (U.S.A)

The Oklzhoma State Univeréity Photenics Laboratory is supperted through a
National Science Foundation Course Curriculum and Laboratory Improvement Award.
The information cn this page may be distributed freely

http://cheville okstate.edu/photonicslab/Satetv/safety/ MSDS/7ine msds.him /37008
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MATERIAL SAFETY DATA SHEET

L. PRODUCT IDENTIFICATION

Manufacturer/Supplier:

ESPi Metals

1050 Benson Way, Ashland. OR 97520

Toll Free (800) 638-2581 * Fax (541) 488-8313
E-Mail: salesi@espimerals.com

Trade Name: Tin

Synonym: © Stannum
Chemical Nature: Metallic Element
Formula: Sn

CANH. 1440-31-5

I HAZARDOUS INGREDIENTS

Hazardous Component:  Tin

Yo: 0-100
OSHA/PEL: 2 mg/m?
ACGIH/TLY: 2 mg/m*

HMIS Ratings (Powder): Health: 2 Flammability: 3

Reactivity: 0

HMIS Protective Equipment (Powdcr): F: glasses, gloves, apron, dust mask

HI. PHYSICAL DATA

Boiling Point: 2507 °C

Specific Gravity: 7.29 gicc
Melting Point; 2319°C

Vapor Pressure: I mm @@ 1492 °C
Vapor Density: N/A

% Volatiles: 0

Appearance and Odor:  Silvery-white powder or grey metal, no odor,

Solubility in H,0: Insoluble

IV.FIRE AND EXPLOSION HAZARDS DATA

Autoignition Temperature (Powder): 630 °C (cloud), 430 °C (fayer)

Flash Point (Method Used): N/E or N/A

Flammable Limits: Upper: N/A Lower: N/A

Flammability: Flamntable solid

Extinguishing Media: [ involved in fire. do not use water, CO, or halogenated extinguishers. Use dry chemical
extinguishing agents. graphite, sodium chloride, dry sand or dry ground dolomite.

Page 1 of 3

Special Fire Fighting Procedures: May be flammable in tine powdered form. Use normal firefighting procedures which

http://www.espimetals.com/msds's/tin.him
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include wearing NIOSH/MSHA approved self-contained breathing apparatus. flame and chemical resistant clothing: hats,
boots and gloves. If without risk, remove material from fire area. Fumes from fire are hazardous. Isolate runoff 1o prevent
environmental pollution.

Unusual Fire & Explosion Hazard: Combustible in the form of dust when exposed to heat or by spontaneous chemical

reaction with Bro. BrF,. CL.. CIF ;. Cu(NO,). K.O, and S. Powder oxidizes. especially in the presence of moisture,

V. HEALTH HAZARD INFORMATION

Effects of Exposure:

Tin compounds have variable toxicity. Elemental tin and inorganic tin compounds have toxicity and are poorly absorbed
when ingested. Some inorganic tin salts are irritating or can liberate toxic fumes on decomposition. The latter is particularly
true of tin halogens. (Sax. Dangerous Properties of Industrial Materials. eighth edition.)

Acute Effects:

Inhalation: May cause irritation of the upper respiratory system. metal fume fever, thirst, metallic taste. coughing, fever,
chills, muscular pain, headache, nausea. vomiting, profuse sweating, excessive urination and diarrhea.

Ingestion: Poor absorption makes it relatively non-toxic.

Skin: May cause irritation.

Eye: May cause irritation,

Chronic Fffeets:

Inhalation: May cause pneumonoconiosis and tin poisoning,.

Ingestion: Repeated or high levels may cause abdominal pain. nausea, constipation or diarrhea. gastric iritation and loss of
weight,

Skin: May cause dermatitis.

Eye: May cause conjunctivitis.

Routes of Entry: [nhalation, ingestion, skin, eyes.

Target Organs: May atfect the respiratory system, skin and ¢yes.

Medical Conditious, if any, Aggravated by the Chemical: None known.
Carcinogenicity: NTP: No IARC: No OSHA: No EPA: No

EMERGENCY AND FIRST AID PROCEDURES:

INHALATION: Move the exposed person to fresh air at once. Keep warm and at rest. If breathing has stopped, perform
artificial respiration. Seek medical attention immediately.

INGESTION: Vomiting may occur. but permanent injury is unlikely. Il person is conscious, give large quantities of water to
drink and induce vomiting. Get medical atlention as soon as possible.

SKIN: Remove contaminated clothing form affected area. Brush material off skin, wash with mikl soap and walter. Seek
medical attention if symptoms persist,

EYES: Flush eyes immediately with large amounts of water. lifting the lower and upper lids occasionally. [firritation
persists, consult a physician,

V1. REACTIVITY DATA

Stability: Stable

Conditions to Avoid: None

Incompatibility (Material to Avoid): Carbon tetrachloride + water, disuifur dichloride. bromide, bromine trifluoride.
chlorine trifluoride. chlorine. iodinc bromide, copper (1) nitrate, fluorine, jodine heptafluoride, ammonium nitrate. potassium
dioxide. sodium peroxide. sulfur, tellurium, molten tin + water, Concentrated acids. oxidants. Fires and explosions can vceur

http://www.espimetals.com/msds's/tin. htm 9/3/2008
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when metallic tin is in conract with turgentine.

Hazardous Decomposition Products: Tin oxides.
Hazardous Polymerization: Will not occur.

VIL SPILL OR LEAK PROCEDURES

Steps to be Taken in Case Material is Released or Spilled: Wearing full protective equipment. described in section VI,
isolate spill area. provide ventilation and extinguish sources of ignition. Scoop or vacuum up spill using a high efficiency
particulate absolute (HEPA) air filter and place in a closed container for proper disposal, Take care not to raise dust. Use non-
sparking tools.

Waste Disposal Method: Dispose of in accordance with Local. State and Federal waste disposal regulations.
VIIL SPECIAL PROTECTION INFORMATION

Respiratory Protection (Specify Type): NIOSH/MSHA approved high efficiency particle respirator.

Ventilation: Usc local exhaust to maintain concentration at or below PEL, TLV. Mechanical exhaust is not recommended.
When working with powders. handle in a controtled and enclosed process in an inert atmosphere,

Protective Gloves: Rubber gloves.

Eye Protection: ANSI approved safety glasses. When working with powder form do not wear contact lenses.

Other Protective Equipment: Chemical resistant coveralls, lab coat or apron,

IX. SPECIAL PRECAUTIONS

Precautions to Be Taken in Handling and Storage: Avoid dust generation. Avoid breathing dust or fume. Keep container
tightly closed. Store in a cool (-18 to 38 °C), dry, well-ventilated area. Wash thoroughly after handiing,

Other Precautions: Tin powder oxidizes in moisture, Handle and store in a dry. controlled atmosphere,

Work Practices: Implement engineering and work practice controls to reduce and maintain concentration of exposure. Use
good housekeeping and sanitation practices. Do not use tobacco or food in work area. Wash thoroughly before eating or
smoking. Shower and change clothes at the end of work shift. Do not blow dust off clothing or skin with comp(cssc,d air.
Maintain eyewash capable of sustained flushing. safety drench shower and facilities for washing,

TSCA Listed: Yes
DOT Regulations:
Solid Forms:

Hazard Class: Nong
Powders:

Hazard Class: 4.1

Identification Number:  UN3089

Packing Group: ]

Proper Shipping Name: Mectat powder, tlammable, n.o.s. (tin)

The above information is believed to be correct, but does not purport to be all inclusive and shalt be used only as a gsuide,
ESPI shall not be held lable for any damage resulting from handling or from contact with the above product,

Issued by: S. Dierks
Date: Pecember 2007

http://www.espimetals.com/msds’s/tin.htm 9/3/2008
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MATERIAL SAFETY DATA SHEET

. PRODUCT IDENTIFICATION

Manufacturer/Supptier:

ESPI Metals

1050 Benson Way, Ashland. QR 97520

Toll Free (800) 638-2381 * Fax (541) 488-8313
E-Mail: salesiiespimetals.com

Trade Name: Palladium ‘
Chemical Nature: Metallic Element
Formula: Pd

CAS #: 7440-05-3

Il. HAZARDOUS INGREDIENTS

Hazardous Component; Palladium

Yo: 100
OSHA/PEL: N/E
ACGIH/TLV: N/E
HMIS Rating (0-4): Health: 1 Flammability: 0 Reactiviiy: 0 HMIS Protective Equipment: B: glasses, gloves.

1. PHYSICAL DATA

Boiling Point: 2070 -3167 °C

Freezing/Melting Point: 1552 °C

Vapor Pressure: N/A

Solubility in H,0: Insoluble

Y% Volatile: N/A

Yapor Density; N/A

Appearance and Odor: Gray-black powder, bright metallic solid. no odor.
Specific Gravity (H,0 = 1): 12.02

IV. FIRE AND EXPLOSION HAZARDS DATA

Flash Point (Method used): N/A
Autoignition Tem perature: N/T:
Flammable Limits in Air: Lower: N/A  Upper: N/A

Extinguishing Media: Flammable in powdered form. Do not use water, CO, or halogenated extinguishers, Use dry chemical
extinguishing agents. dry sand or dry ground dolomite.

Special Fire Fighting Procedures: Firefighters must wear full face, self-contained breathing apparatus with tull protective
clothing 10 prevent contacts with skin and eves. Fumes from fire are hazardous. [solate runoff to prevent environmental
poltution.

Unusual Fire & Explosion Hazard: May have an explosive reaction with hydrogen + hvdrogen peroxide. May have a

http://www . espimetals.com/msds's/Patladium.htm Q/3/7008%
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reaction with formic acid or sodium tetrahydroborate. releasing flammable and explosive hvdrogen gas. May have a violent
reaction with isopropyl alcohol and OF,5. Under the proper conditions it undergoes hazardous reactions with aluminum.
arsenic. carbon, methanol. ozonides and sultur. Highly flammable as a finely divided powder,

V. HEALTH HAZARD INFORMATION
Effects of Exposure:

To the best of our knowledge the chemical, physical and toxicological properties of palladium metal have not been
thoroughly investigated and recorded.

Palladium metal may be a skin sensitizer. In the laboratory. paliadium appears to bind to many cell components: blocks the
action of a number of enzymes and interferes with use of energy by nerves and muscles; induces lung malfuncrion and
produces abnormal fetuses. Lethal intravenous doses cause appetite loss. hemolysis, renal deposition and bone marrow
damage,

Acute Effects:

Inhalation: Powder or dust may cause abrasive irritation to the respiratory system.
Ingestion: Poorly absorbed by the body when ingested.

Skin: May cause abrasive irritation and possibly may be a skin sensitizer.

Eye: May cause abrasive irritation.

Chronic Effects: Inhalation may induce lung malfunction and produce abnormal fetuses. No other chronic health effects
recorded.

Medical Conditions, if any, Aggravated by the Chemical; Pre-existing respiratery disorders.
Routes of Entry: Inhalation, ingestion, skin and eyes.

Target Organs: No target organs recorded.
Carcinogenicity: NTP: No IARC: No OSHA: No EPA: No

EMERGENCY AND FIRST AID PROCEDURES:

INHALATION: Remove victim to fresh air, keep warm and quict, give oxygen it breathing is difficult. Seek medical
attention if symptoms persist.

INGESTION: No data available but onc should obtain medical attention,

SKIN: Remove contaminated clothing, brush material off skin, wash affected area with mild soap and water, Seek medical
attention if irritation persists.

EYES: Flush eyes with Jukewarm water, lifting upper and lower eyelids, for at least 15 minutes. Seek medical attention if
symptoms persist.

VL. REACTIVITY DATA

Stability: Stable

Conditions to Avoid: Heat, open flame, sparks.

Incompatibility (Material to Avoid): Hydrogen, strong oxidizers. acids. bases. flammable sases and organic liquids.
Hazardous Decomposition Products: Palladium oxide. hydrogen gas.

Hazardous Polymerization: Will not occur.

VH.SPILL OR LEAK PROCEDURES

Steps to Be Taken in Case Material Is Released or Spilled: Wear appropriate respiratory and protective equipment

http://www.espimetals.com/msds's/Palladium.him O/2/I009
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specified in section VIII. Isolate spill area and provide ventilation. Vacuum up spill using a high efficiency particulate
absolute (HEPA) air filter and place in a closed container for proper disposal. Take care not to raise dust.
Waste Disposal Method: Dispose of according to Local. State, and Federal regulations.

VIIL. SPECIAL PROTECTION INFORMATION

Respiratory Protection (Specify Type): NIOSH/MSHA approved dust-mist-vapor respirator.
Ventilation: Laboratory fume hood. General exhaust is recommended.

Protective Gloves: Rubber gloves.

Eye Protection: ANSI approved safcty goggles.

IX. SPECIAL PRECAUTIONS

Precautions to Be Taken in Handling and Storage: Store in a tightly sealed container, in a cool. dry, well-ventilated area.
Wash thoroughly after kandling.

Work Practices: Implement engineering and work practice controls to reduce and maintain concentration of exposure at low
levels. Use good housekeeping and sanitation practices. Do not use tobacco or food in work area. Wash thoroughly before
eating and smoking. Do not blow dust off clothing or skin with compressed air,

Other Precautions: Lab coat and apron, flame and chemical resistant coveralls. eyewash capable of sustained flushing.
safety drench shower and hygienic facilities for washing.

SARA 311 and 312 Hazard Categories:
Immediate (Acute) Health Hazard: Yes
Delayed (Chronic) Health Hazard: No
Fire Hazard: No

Reactivity Hazard: No

Sudden Release of Pressure: No

DOT Regulations:
Rod, Wire, Sheet, Foils:

Hazard Class: None
Powders:

Hazard Class: 4.1

Identification Number: 3089

Packing Group: 1

Proper Shipping Name: Metal powder, flammable, n.o.s. (palladium)

The above information is believed to be correct, but does not purport to be all inclusive and shall be used only as a guide.
ESPI shall not be held liable for any damage resulting from handling or from contact with the above product.

Issued by: S. Dierks
Date: November 2003
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MATERIAL SAFETY DATA SHEET

L. PRODUCT IDENTIFICATION

Manufacturer/Supplier:

ESPI Metals

1030 Bensen Way. Ashland, OR 97520

Toll Free (800) 638-2581 * Fax (541) 488-8313
E-Mail: salesi@espimetals.com

Trade Name: Platinum

Synonym: Platinum Metal Products
Chemical Nature: Metallic Element
Formula: Pt

CAS #: 7440-06-4

[I. HAZARDOUS INGREDIENTS

Hazardous Component: Platinum

Yo: : 0-100

OSHA/PEL: 1 mg/m?

ACGIH/TLVL: I mg/m?

HMIS Rating(Powder): Health: | Flammable: 3

Hi. PHYSICAL DATA

Boiling Point; 3827°C
Melting Point: 1772 °C
Specific Gravity: 21.45 glem’®
Vapor Density: 0.14 at 1769 °C
% Volatiles: N/A

Solubility in H,0: Insolubie

Appearance and Odor:  While metal, no odor

iV. FIRE AND EXPLOSION HAZARDS DATA

Flash Point (Method used): N/A
Autoignition Temperature: N/A
Flammable Limits; Upper: N/A Lower: N‘A

Reactivity: 1
HMIS Rating(Solid): Health: ¢ Flammability: 0 Reactivity: 0

Page 1 of 3

Extinguishing Media: Usc foam, carbon dioxide, dry sand, dry ground dolomite, dry chemical extinguishing agents.
Special Firefighting Procedures: I involved in a fire wear NIOSH/MSHA approved scif-contained breathing apparatus.
flame and chemical resistant protective clothing. hat, gloves and boots. If without risk move material out of fire area.

Unusual Fire & Explosion Hazard: Can be flammable in powdered form when exposed to excessive heat.

http://www.espimetals.com/msds's/platinum.htm
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V.HEALTH HAZARD INFORMATION
Effects of Exposure:

To the best of our knowledge the chemical. physical and toxicological properties of platinum have not been thoroughly
investigated and recorded.

Platinum is considered to have low toxicity. Exposure to dust of pure metallic form may cause skin sensitization and irritation
to the eves. [ngestion and inhalation mav have irritating effects.

Acute Effects:

Inhalation: Inhalation of dust may cause irritation of the respiratory tract with coughing. wheezing and difficulty breathing.
Ingestion: No adverse effects expected.

Skin: May cause irritation and allergic reaction.

Eye: May cause irritation,

Chronie Effects: None known

Medical Conditions Generally Aggravated by Exposure: None known
Carcinogenicity: NTP: No IARC: No OSHA: No

EMERGENCY AND FIRST AID PROCEDURES:

INHALATION: Remove to fresh air. If not breathing, give artificial respiration. preterably mouth-to-mouth. If breathing is
difficult, oxygen should be administered by qualified personnel. Call a physician.

INGESTION: Procedures normally not needed. If large quantitics are ingested, seek medical advice.

SKIN: Immediately wash skin with soap and plenty of water. If irritation persists. call a physician.

EYE: Flush eyes with plenty of water_ If irritation develops, call a physician.

Vi REACTIVITY DATA

Stability: Stable

Conditions to Avoid: None expected

Incompatibility (Material to Aveid): Aqua regia. molten alkali cvanides. Attacked by halogens, by fusion with caustic
alkalies, alkali nitrates, alkali peroxides, by arsenates and phosphates in presence of reducing agents. Strong oxidizers. and
organic materials,

Hazardous Decomposition Products: Chioroplatinic acid

Hazardous Polymerization: Will not occur

VIL SPILL OR LEAK PROCEDURES
Steps to be Taken in Case Material is Released or Spilled: Wear appropriate respiratory protection and protective clothing.

Vacuum or scoop the spilled material into a container for reclamation or disposal.
Waste Disposal Method: Dispose ol in accordance with State. Federal and Local regulations.

VIIL SPECIAL PROTECTION INFORMATION

Respiratory Protection (Specify Tyvpe): A NIOSIHIMSIIA approved dust respirator is recommended if dust is generated.
Ventilation: I ocal exhaust ventilation as necessary te control any air contaminants 1o within their PEL’s or TL.V's during, the
usc of this material.

hitp//www.espimetals.com/msds’s/platinum.him Q/3/008



Protective Gloves: Chemical resistant gloves should be worn.
Eye Protection: Safety glasses (with side shields)
Other Protective Equipment: Body protection as necessary to prevent skin contact.

IX. SPECIAL PRECAUTIONS

Precautions to Be Taken in Handling and Storage: Store in a cool, dry location away from incompatible materials. Keep
container tightly closed. Wash thoroughly after handling. Avoid contact with eyes, skin and clothing. Avoid generating or
breathing dust. Use only with adequate ventilation.

Work Practices: implement engineering and work practice controls to reduce and maintain concentration of exposure. Use
good housekeeping and sanitation practices. Do not use tobacco ot food in work area. Wash thoreughly before eating or
smoking. Do not blow dust ofi clothing or skin with compressed air. Maintain eyewash capable of sustained flushing. safety
drench shower and facilities for washing.

TSCA Listed: Yes
DOT Regulations:
Solid Forms:

Hazard Class: None
Sponge and Powder:

Hazard Class: 4.1

Identification Number: 3089

Packing Group: i

Proper Shipping Name: Metal powder, flammable. n.o.s. (platinum)

The above information is believed to be correct. but does not purport to be all inclusive and shall be used only as a guide.
ESPH shall not be held liable for any damage resulting from handling or from contact with the above product.

Issued by: S. Dierks
Date: August 2007

http://www .espimetals.com/msds's/platinum.htm 9/3/2008
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MATERIAL SAFETY DATA SHEET

SECTION | CHEMICAL PRODUCT AND COMPANY IDENTIFICATIO
N

MATHESON TRI-GAS, INC. . ' EMERGENCY CONTACT:

959 ROUTE 46 EAST CHEMTREC 1-800-424-9300

PARSIPPANY, NEW JERSEY USA
07054-0624 OR

530 WATSON STREET INFORMATION CONTACT:

WHITBY, ONTARIO, CANADA (USA) 973-257-1100
L1IN 5R9 '

(WHITBY) 905-668-3570
(E DMONTON) 780-471-4036

SUBSTANCE: ACETYLENE,

TRADE NAMES/SYNONYMS: .
MTG MSDS |; ETHYNE; WELDING GAS; ACETYLEN: ETHINE; NARCYLEN:
VINYLENE; STCC 4905701; UN 1001, C2HZ; MAT00280; RTECS A09600000

CHEMICAL FAMILY: hydrocarbons, aiphatic

CREATION DATE: Jan 24 1989
REVISTON DATE: Sep 18 2001

SECTION 2 COMPOSITION, INFORMATION ONIN

GREDIENTS

COMPONENT: ACET YLENE
CAS NUMBER: 74-86-2
PERCENTAGE: 100.0

SECTION3  HAZARDS IDENTIFICATION

A R AR 1 nppi o B A PP it g 1 b, Rt b ext et st v o T P 4 b1t bt o b o ot g

NFPA RATINGS (SCALE 0-4): 1IEALTH=] FIRE=4 REACTIVITY=3

EMERGENCY OVERVILEW:
COLOR: colorless
PHYSICAL FORM: gas
ODOR: sweet odor




MAJOR HEALTH HAZARDS: central nervous system depression, difficulty breathing
PHYSICAL HAZARDS: ! May explode when heated. Flammable 8as. May cause flash
fire.

POTENTIAL HEALTH EFFECTS:

INHALATION:

SHORT TERM EXPOSURE: nausea, vomiting, chest pain, wheezing, headache,
symptoms of drunkenness, bluish skin color, suffocation, lung congestion, coma
LONG TERM EXPOSURE no information on significant adverse effects
SKIN CONTACT:

SHORT TERM EXPOSURE: rash

LONG TERM EXPOSURE: no informatioq i 1s available

EYE CONTACT:

SHORT TERM EXPOSURE: no information on significant adverse effects
LONG TERM EXPOSURE: no information is available

. INGESTION:

SHORT TERM EXPOSURE: no information on significant adverse effects
LONG TERM EXPOSURE: no information is available

' SECTION 4 FIRST AID MEASURES

TNHALATION If adverse effects oceur, remove to uncontaminated area. Give artificial
respiration if not breathing. If breathing is difficult, oxygen should be administered by
qualified personnel. Get immediate medical attention,

SKIN CONTACT: Wash exposed skin with soap and water.
EYE CONTACT: Flush eyes with plenty of water.
INGESTION: If a large amount is swallowed, get medical attention

NOTE TO PHYSICIAN: For halation, consider oxygen

SECTION 5 FIRE FIGHTING MEASURES

F]RE AND EXPLOSION HAZARDS Severe e><p10510n hazard Vapor/a1r mixtures are

explosive. Electrostatic discharges may be generated by flow or agitation resulting in
ignition or explosion.

EXTINGUISHING MEDIA: carbon dioxide, regular dry chemical
Large fires: Use regular foam or flood with fine water spray.

FIRE FIGHTING: Move container {rom fire area if it can be done without risk. For



fires in cargo or storage area: Cool containers with water from urmanned hose holder or
monitor nozzles until well after fire is out. If this is impossible then take the following
precautions: Keep unnecessary people away, isolate hazard area and deny entry. Let the
fire burn. Withdraw immediately in case of rising sound from venting safety device or

any discoloration of tanks due to fire, For tank, rail car or tank truck: Stop leak if possible
without personal risk. Let burn unless leak can be stopped immediately. For smaller tanks
or cylinders, extinguish and isolate from other flammables. Evacuation radius: 800

meters (1/2 mile). Stop flow of gas:

LOWER FLAMMABLE LIMIT: 2 5%
UPPER FLAMMABLE LIMIT: 100%
AUTOIGNITION: 581 F (305 C)

SECTION 6 ACCIDENTAL RELEASE MEASURES

OCCUPATIONAL RELFEASE:
Avold heat, flames, sparks and other sources of ignition. Stop leak if possible without
personal risk. Reduce vapors with water spray. Keep unnecessary people away, isolate

hazard area and deny entry. Remove sources of ignition, Ventilate closed spaces before
entering.

SECTION 7 HANDLING AND STORAGE

STORAGE: Store and handle in accordance with all current regulations and standards.
Subject to storage regulations: U.S. OSHA 29 CFR 1910, 102, Protect from physical
damage. Store outside or in a detached building, Keep separated from incompatible
substances. Store in a cool, dry place. Store in a well-ventilated area. Avoid heat, flames,
sparks and other sources of ignition. Grounding and bonding required. Secure to prevent
tipping. Grounding and bonding required. Keep separated from incompatible substances,

SECTION 8 EXPOSURE CONTROLS, PERSONAL PROTECTION

et 0 v s e s ot et N b ot e

EXPOSURE LIMITS:
ACETYLENE:
ACGIH (simple asphyxiant)

2500 ppm (2662 mg/m3) NIOSH recommended ceiling

VENTILATION: Provide local exhaust ventilation system. Venti]
should be explosion-resistant if explosive concentrations of m
compliance with applicable exposure limits.

ation equipment
aterial are present. Engupe

EYE PROTECTION: Eye protection not required, but recommended



CLOTHING: Wear appropriate chemical resistant clothing.
GLOVES: Protective gloves are not required, but recommended

RESPIRATOR: Under corditions of frequent use or heavy exposure, respiratory
protection may be needed. Respiratory protection is ranked in order from minimum to
maximum. Consider Warning properties before use.

Any supplied-air respirator with a ful] facepiece that is operated in a pressure-demand or
other positive-pressure mode.

Any self-contained breathing apparatus that has 2 full facepiece and is operated in g
pressure-demand or other positive-pressure mode.

For Unknown Concentrations or Immediately Dangerous to Life or Health -
Any supplied-air respirator with full facepiece and operated in a pressure-demand or
nther positive-pressure mode in combination with a separate ¢scape supply.

Any self-contained breathing apparatus with a full facepiece.

SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES
 PHYSICAL STATE: gas

COLOR: colorless

ODOR: sweet odor

MOLECULAR WEIGHT: 26.04
MOLECULAR FORMULA: H-C-C-H
BOILING POINT: Not available
FREEZING POINT: Not available _
SUBLIMATION POINT: -119F (-84 C)
VAPOR PRESSURE: 760 mmHg @ -84 C
VAPOR DENSITY (air=1): 0.90
SPECIFIC GRAVITY: Not applicable
DENSITY: 1.1747 gl.@ocC

WATER SOLUBILITY: 0.94% @ 25 C
PH: Not applicabie

VOLATILITY: Not applicable

ODOR THRESHOLD: Nol available
EVAPORATION RATE: Not applicable
VISCOSITY: 0010 cP@20C
COEFFICIENT OF WATER/OIL DISTRIB UTION: Not applicabic
SOLVENT SOLUBILITY:

Soluhle: acctone, benzene, chloroform, ether

SECTION 10 STABILITY AND REACTIVITY

REACTIVITY: May decompose violently on heating. May explode when heated



CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of'ignition.
Containers may rupture or explode if exposed to heat.

INCOMPATIBILITIES: metais, halogens, oxidizing materials, metal carbide, reducing
agents, halo carbons

HAZARDOUS DECOMPOSITION:
Thermal decomposition products: oxides of carbon

POLYMERIZATION: Polymerizes with evolution of heat. Avoid contact with curing
agents, accelerators, and/or initiators,

SECTION 1T TOXICOLO

GICAL INFORMATION

- ACETYLENE:
ACUTE TOXICITY LEVEL: Insufficient Data.
TARGET ORGANS: central nervous system

ADDITIONAL DATA: Stimulants such as epinephrine may induce ventricular
fibrillation. '

SECTION 12 ECOLOGICAL INFORMATION

Not availabie

SECTION 13 DISPOSAL CONSIDERATIONS
Dispose in accordance with al] applicable regulations.

SECTION 14 TRANSPORT INFORMATION

U.S. DOT 49 CFR 172.101:

PROPER SHIPPING NAME: Acetylene, dissolved

ID NUMBER: UN100]

HAZARD CLASS OR DIVISION: 2.1

LABELING REQUIREMENTS: Flammable gas
QUANTITY LIMITATIONS:

PASSENGER AIRCRAFT OR RAILCAR: Forbidden
CARGO AIRCRAFT ONLY: 15 kg

CANADIAN TRANSPORTATION OF DANGEROUS GOODS: No ¢l

. assification
assigned.



SECTION 15 REGULATORY INFORMATION

U.S. REGULATIONS:

CERCLA SECTIONS 1024/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): Not
regulated,

SARA TITLE [I1 SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40
CFR 353.30): Not regulated.

SARA TITLE H1 SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40
CFR 355.40): Not regulated.

SARA TITLE 11l SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40
CFR 370.21): '
ACUTE: Yes

. CHRONIC: No

FIRLE: Yes
REACTIVE: Yes
SUDDEN RELEASE: Yes

SARA TITLE UI SECTION 313 (40 CFR 372.65): Not regulated.
OSHA PROCESS SAFETY (29CFR1910.119): Not regulated.

STATE REGULATIONS:
California Proposition 65: Not reguiated.

CANADIAN REGULATIONS:
WHMIS CLASSIFICATION; ABF

NATIONAL INVENTQRY STATUS:
U.S.INVENTORY (TSCA): Listed on inventory.

TSCA 12(b) EXPORT NOTIFICATION: Not listed.
CANADA INVENTORY (DSL): Not determined.

CANADA INVENTORY (NDSL): Not determined.

SECTION 16  OTHER IN FORMATION

©Copyright 1984-2001 MDL Information Systems, Inc. Al rights reserved,

MATHESON TRI-GAS, INC. MAKES NO EXPRESS OR IMPLIED
WARRANTIES, GUARANTEES OR REPRESENTATIONS REGARDING THE
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Product: Mixtures of Argon and P-4715-G Date: September 2004
At Least 10% Carbon Dioxide

Praxair Material Safety Data Sheet

1. Chemical Product and Company ldentification

Product Name: Compressed gases. n.o.s. (argon, Trade Name: StarGold  C10,C15.C18. C20.
carbon dioxide) {MSDS No. P-4713-() C25, C40, C30 Shielding Gas Mixtures. (These
products arc intended for electric arc welding.)

Chemical Name: Mixtures of argon and carbon Synonyms: Not applicable

dioxide :

Formula: Mixtures of Ar & CO; Chemical Family: Not applicable

Telephone: Emergencies: 1-800-643-34633* {Company Name: Praxair. Inc,
CHEMTREC: 1-800-424-9300% 39 0lé Ridgebury Road

Routine: 1-800-PRAXAIR Danbury. CT 06810-5113

* Call emergency numbers 24 hours a day only for spills, leaks, fire, exposure, or aecidents involving this
product. For routine information, contact vour supplicr, Praxdir sules representative, or call
F-800-PRAXAIR (1-800-772-9247).

2. Composition/Information on Ingredients

This section covers materials of manufacture only. See sections 3, 8, 10, 11, 15, and 16 for
information on by-products generated during use, especially use in welding and cutting. See section
16 for important information about mixtures.

CAS CONCEN-
INGREDIENT NUMBER |TRATION {OSHA PEL ACGIH TLV-TWA (2004)
Carben Dioxide 1124-38-9  [10-50% 5000 ppm 5000 ppm*
Argon 7440-37-1 [50-90% None currently established |Simple asphyxiant

* See section 3.

3. Hazards ldentification

EMERGENCY OVERVIEW

CAUTION! High-pressure gas.
Can cause rapid suffocation.
Can increase respiration and heart rate.
May cause nervous system damage.
May cause dizziness and drowsiness.
Self-contained breathing apparatus may be required by rescue workers.
Odor: None

THRESHOLD LIMIT VALUE: TLV-TWA. 5.000 ppm, carbon dioxide (ACGTL, 2004y, TLV-TWA.
| 13 min STEL. 30,000 ppm, carbon dioxide. See section 2 for component TLVs; section 16 for more

Copyright © 1980, 1985, 1988, 1993, 1597, 1999, 2004, Praxair Technoiogy, Inc. Page 10of 10

Al rights reserved.
| Revised



Product: Mixtures of Argon and P-4715-G Date: September 2004
At Least 10% Carbon Dioxide

information on welding hazards. TLLV-TWAs should be used as a guide in the controil of health hazards
and not as fine lines between safe and dangereus concentrations.

EFFECTS OF A SINGLE (ACUTE) OVEREXPOSURE:
INHALATION-Asphyxiant. Effects are due to lack of oxygen. The carbon dioxide component is
also physiologically active, affecting circulation and breathing. Moderate concentrations may catse
headache. drowsiness. dizziness. stinging of the nose and throat. excitation, rapid breathing and heart
rate, excess salivation, vomiting, and unconsciousness. Lack of oxygen can kill.
SKIN CONTACT-No harm expected.
SWALLOWING-This mixture is a gas at normal temperature and pressure.
EYE CONTACT-No harm expected.

EFFECTS OF REPEATED (CHRONIC) OVEREXPOSURE: No harm expected.

OTHER EFFECTS OF OVEREXPOSURE: Possible damage to retinal ganglion cefls and central
nervous system.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: The toxicology and the
physical and chemical properties of this mixture suggest that overexposure is unlikely to aggravate
existing medical conditions.

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH
HAZARD EVALUATION: A single study has shown an increase in heart detects in rals exposed to 6%

carbon dioxide in air for 24 hours at different times during gestation. There is no evidence that carbon
dioxide is teratogenic in humans.

CARCINOGENICITY: Neither component of this mixture is listed by NTP, OSHA, or [ARC.

4. First Aid Measures

INHALATION: Immediately remove to fresh air. If not breathing, give artiticial respiration. It
breathing is difficult. qualified personnel may give oxygen. Call a physician.

SKIN CONTACT: Wash with soap and water. If irritation persists, seek medical atiention.
SWALLOWING: This mixture is a gas at normal temperature and pressure.

EYE CONTACT: Flush eyes with water, Hold the eyelids open and away from the eveballs to ensure
that all surfaces are tlushed thoroughly. Get medical attention if discomfort persists.

NOTES TO PHYSICIAN: There is no specific antidote. Treatment of overexposure should be directed
al the control of sympioms and the clinical condition of the pationt.

5. Fire Fighting Measures

FLASH POINT Not applicable AUTOIGNITION  Not applicable
(test method) TEMPERATURE
FLAMMABLE LIMITS |{LOWER Not applicable UPPER Not applicable

IN AIR, % by volume
EXTINGUISHING MEDIA: This mixture cannot catch fire. Use media appropriate {or surrounding
fire.
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Product: Mixtures of Argon and P-4715-G Date: September 2004
At Least 10% Carbon Dioxide

SPECIAL FIRE FIGHTING PROCEDURES: CAUTION! High-pressure gas. Asphyxiant—lack of
oxygen can kill. Evacuate all personnel from danger area. Immediately deluge evlinders with water from
maxumum distance until cool; then move them away from fire area if without risk. Self-contained
breathing apparatus may be required by rescue workers. On-site tire brigades must comply with OSHA 29
CFR 1910.156.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Heat of fire can build pressure in cylinder and
cause it to rupture. No part ot cylinder should be subjected to a temperature higher than 123°F (32°C).
Cylinders containing this mixture are equipped with a pressure relief device. {(Exceptions may exist where
authorized by DOT.)

HAZARDOUS COMBUSTION PRODUCTS: Not applicable

6. Accidental Release Measures

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: CAUTION! High--
pressure gas. Asphivxiant. Lack of oxygen can kill. Evacuate all personnel from danger area. Use self-
contained breathing apparatus where needed. Shut oft flow it you can do so without risk. Ventilate area or
move cylinder to a well-ventilated area. Test for sufficient oxygen. especially in confined spaces. before
allowing reentry.

WASTE DISPOSAL METHOD: Prevent waste from contaminating the surrounding environment.
Keep personne! away. Discard any product, residue. disposable container, or liner in an environmentalty
acceptable manner, in full compliance with federal, state, and local regulations. If necessary. call your
local supplier for assistance. '

7. Handling and Storage

PRECAUTIONS TO BE TAKEN IN STORAGE: Store and use with adequate ventilation, Firmly
secure cylinders upright to keep them from falling or being knocked over. Screw valve protection cap
firmly in place by hand. Store only where temperature will not exceed 125°F (32°C). Store full and empty
cylinders separately. Use a first-in, first-out inventory system to prevent storing full eylinders for long
periods. '

PRECAUTIONS TO BE TAKEN IN HANDLING: Proteet cylinders from damage. Use a suitable
hand truck to move cylinders; de not drag, roll, slide, or drop. Never attempt to lift a cylinder by its cap:
the cap is intended solely to protect the valve. Never insert an object (e.g., wrench, serewdriver, pry bar)
into cap openings; doing so may damage the valve and cause a leak. Use an adjustable strap wrench 1o
remaove over-tight or rusted caps. Open valve slowly. If valve is hard to open, discontinue usc and contact
your supplier. Never apply flame or localized heat directly to any part of the cylinder. High temperatures
may damage the cylinder and ceuld cause the pressure rehief device to fail prematurely. venting the
cvlinder contents. For other precautions in using this mixture. sce section 16,

For additional information on sterage and handling, refer to Compressed Gas Association (CGA)
pamphlet P-1., Safe Handling of Compressed Gases in Containers, available from the CGA. Refer to
section 16 for the address and phone number along with a list of other available publications.
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8. Exposure Controls/Personal Protection

VENTILATION/ENGINEERING CONTROLS: .
LOCAL EXHAUST-Preferred. Use a local exhaust system. if necessary, 1o prevent oxvgen
deficiency and to keep hazardous fumes and gases below applicable TLVs in the worker™s breathing
zone.
MECHANICAL (general)-General exhaust ventilation may be acceptable if it can maintain an
adequate supply of air and keep hazardous fumes and gases below the applicable TL Vs in the
worker’s breathing zone.
SPECIAL—None
OTHER-None
RESPIRATORY PROTECTION: Use air-purifying or air-supplied respirators, as appropriate, where
focal or general exhaust ventilation is inadequate. Adequate ventilation must keep worker exposure below
applicable TLVs for fumes, gases, and other by-products of wetding with this mixture. See sections 3. 10,
15, and 16 for details. An air-supplied respirator must be used in confined spaces. Respiratory protection
must conform to OSHA rules as specified in 29 CFR 1010.134. Select per OSHA 29 CFR [910.134 and
ANSI Z88.2.

SKIN PROTECTION: Wear work gloves for cylinder handling; weldin
cutting.

g gloves for welding and
EYE PROTECTION: Wear safety glasses when handling cylinders. For welding, see section 16,

OTHER PROTECTIVE EQUIPMENT: Metatarsal shoes for cyhnder handling. Select in accordance
with OSHA 29 CFR 1910.132 and 1910.133. For welding, see section 16. Regardless of protective
equipment, never touch live electrical parts.

9. Physical and Chemical Properties

SPECIFIC GRAVITY (Air = 1) at 70°F (21.1°C) and 1 atm: 1.39-1.45
SOLUBILITY IN WATER, vol/vo! at 32°F (0°C) and 1 atm: Negligible
PERCENT VOLATILES BY VOLUME: 100

APPEARANCE, ODOR, AND STATE: Colorless, odorless gas at normal temperature and pressure

10, Stability and Reactivity

STABILITY: [ 7] Unstable X Stable

INCOMPATIBILITY (materials to avoid): Alkali metals, alkaline earth metals. metal acetylides,
chromium. titanium above 1022°F (550°C), uranium above 1382°1° (750°C). magnesium ahove 1427°F
(775°C).

HAZARDOUS DECOMPOSITION PRODUCTS: The arc may form gaseous reaction products such
as carbon monoxide and carbon dioxide. Ozone and nitrogen oxides may be formed by the radiation from
the arc. See section 16, Other decomposition producis of arc welding and cutting originate from the
volatilization, reaction. or oxidation of the material being worked.

HAZARDOUS POLYMERIZATION: |:| May Oceur B Will Not Occur
CONDITIONS TO AVOID: None known.
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11. Toxicological Information

The welding process may generate hazardous fumes and gases. (See sections 3. 10. 15. and 16.)

Carbon dioxide is an asphyxiant. It initiatly stimulates respiration and then causes respiratory depression.
High concentrations resuit in narcosis. Symptoms in humans are as follows:

EFFECT: CONCENTRATION.:
Breathing rate increases slightly. 1%
Breathing rate increases to 50% above normal level. Prolonged 2%

exposure can cause headacne, tiredness.

Breathing increases to twice normal rate and becomes labored. Weak 3%
narcotic effect. Impaired hearing, headache, increased blocd pressure
and pulse rate.

Breathing increases to approximately four times normal rate, symptoms 4 -5%
of intoxication become evident, and slight cheking may be felt.

Characteristic sharp odor noticeable, Very labored breathing, 5-10%
headache, visual impairment, and ringing in the ears. Judgment may be
impaired, followed within minutes by loss.of consciousness.

Unconsciousness occurs more rapidly above 10% level. Prolonged 10 - 100%
exposure to high concentrations may eventually result in death from
asphyxiation.

12. Ecological Information

No adverse ecological effects expected. This mixture does not contain any Class | or Class [1 ozone-
depleting chemicals, Neither component of this mixture is listed as a marine pollutant by DOT.

13. Disposal Considerations

WASTE DISPOSAL METHOD: Do not attempt to dispose of residual or unused quantities. Return
cylinder to supplier.

14. Transport Information

DOT/AMO SHIPPING NAME: Compressed gases, n.o.s. (argon, carbon dioxide)

HAZARD IDENTIFICATION PRODUCT
CLASS: 2.2 NUMBER: UN 1956 |RQ: Not applicable
SHIPPING LABEL(s): NONFLAMMABILE GAS

PLACARD (when required): NONFLAMMABILE GAS
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Product: Mixtures of Argon and P-4715-G Date: September 2004
At Least 10% Carbon Dioxide

SPECTAL SHIPPING INFORMATION: Cylinders should be transported in a secure position. in a
well-ventilated vehicle. Cylinders transported in an enclosed, nonventilated compartment of a vehicle can
present serious safety hazards.

Shipment of compressed gas cylinders that have been filled without the owner's consent is a violation of
federal law [49 CFR 173.301(b)].

15. Regulatory Information

The following selected regulatory requirements may apply to this mixture. Not all such requirements are
identified. Users of this mixture are solely responsible for compliance with all applicable federal, state,
and local regulations.
VLS. FEDERAL REGULATIONS:
EPA (ENVIRONMENTAL PROTECTION AGENCY)
CERCLA: COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND
LIABILITY ACT OF 1980 (40 CFR Parts 117 and 302):
Reportable Quantity (RQ): None
SARA: SUPERFUND AMENDMENT AND REAUTHORIZATION ACT:

SECTIONS 302/304: Require emergency planning based on Threshold Planning Quantity
{TPQ) and relcase reporting based on Reportable Quantities (RQ) of Extremely Hazardous
Substances (EHS) (40 CFR Part 333):

TPQ: None

EHS RQ: None
SECTIONS 311/312: Require submission of MSDSs and reporting of chemical inventories
with identification of EPA hazard categories. The hazard categories for this mixture are as

fallows:
IMMEDIATE: Yes PRESSURE: Yes
DELAYED: No REACTIVITY: No

FIRE: No

SECTION 313: Requires submission of annual reports of release of toxic chemicals that
appear in 40 CFR Part 372.

Neither component of this mixture requires reporting under Section 313.
40 CFR 68: RISK MANAGEMENT PROGRAM FOR CHEMICAL ACCIDENTAL
RELEASE PREVENTION: Requires development and implementation of risk management
programs at facilities that manufacture, use. store, or otherwise handle regulated substances in
quantities that excecd specified thresholds.

Neither component of this mixture is listed as a regulated substance.
TSCA: TOXIC SUBSTANCES CONTROL ACT: Both components of this mixture are listed
on the TSCA inventory,
OSHA: OCCUPATIONAL SAFETY AND HEALTIH ADMINISTRATION:
29 CFR 1910.119: PROCESS SAFETY MANAGEMENT OF HIGHLY HAZARDOUS
CHEMICALS: Reguires facilities to develop a process safety management program based on
Threshold Quantitics (FQ) of highly hazardous chemicals.

Neither component of this mixture is listed in Appendix A as a highly hazardous chemical.
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STATE REGULATIONS:

CALIFORNIA: Neither component of this mixture is listed by California under the SAFL

DRINKING WATER AND TOXIC ENFORCEMENT ACT OF 1986 (Proposition 65).
WARNING: The combustion of carbon dioxide produces carbon monoxide—a chemical known
to the State of California to cause birth defects or other reproductive harm.
(Cadifornia Health and Scfety Code $§25249.3 et seq.)

PENNSYLVANIA: Both components of this mixture are subject 1o the PENNSYLVANIA

WORKER AND COMMUNITY RIGHT-TO-KNOW ACT (35 P.S. Scctions 7301-7320).

16. Other Information

Be sure to read and understand all labels and instructions supplied with all containers of this mixture.

ADDITEONAL SAFETY AND HEALTH HAZARDS: Using this mixture in welding and cutting may
create additional hazards.

Read and understand the manufacturer’s instructions and the precautionary labels on the products used in
welding and cutting, Ask your welding products supplier for a copy of Praxair’s free safety booklet, P-52-
529, Precautions and Safe Practices for Electric Welding and Cutting, and tor other manufacturers’
safety publications, For a detailed treatment, get ANSI Z49.1, Sufen in Welding, Cutting, and Allied
Processes, published by the American Welding Society (AWS), 550 N.W. Le Jeune Rd., Miami, FL.
33126, hitp://www.aws.org/, or see OSHA s Web site at http://www.osha-slc.gov/SL'TC/
weldingecuttingbrazing/. Order AWS documents-from Global Engineering Documents, 135 Inverness Way
East, Englewood, CO 80112-5710, http://global.ihs.cony/.

FUMES AND GASES can be dangerous to your heaith and may cause scrious lung disease.

+ Keep your head ount of fumes. Do not breathe fumes and gases. Use enough ventilation, local
exhaust, or both to keep fumes and gases from your breathing zone and the general area.
Short-term overexposure to Tumes may cause dizziness; nausea; and dryness or irritation of
the nose, throat, and eyes; or other similar discomfort.

Fumes and gases cannot be classified simply. The amount and type depend on the metal being worked

and the process, procedure, equipment, and supplies used. Possible dangerous materials may be found

in fluxes, electrodes, and other materials. Get an MSDS for every material you usc.

Contaminants in the air may add 1o the hazard of fumes and gases. One such contaminant, chlorinated

hydrocarbon vapors from cleaning and degreasing activities, poses a special risk.

+ Do not use electric arcs in the presence of chlorinated hydrocarbon vapors—highly toxic
phosgene may be produced.

Meltal coatings such as paint, plating. ar galvanizing may generate harmtul fumes when heated.

Residues from cleaning materials may also be harmful.

s Avoid are operations on parts with phosphate residues (anti-rust, cleaning preparations)—
highly toxic phosphine may be produced.

To find the quantity and content of fumes and gases, you can take air samples. By analyzing these

samples, yvou can find out what respiratory protection you need. One recommended sampling method

is to take air from inside the worker's helmet or from the worker’s breathing zone. Sec AWS F1.1.

Methods for Sampling and Analyzing Gases for Welding and Aflicd Processes, available from the

AWS,

Page 7 of 10




Product: Mixtures of Argon and P-4715-G Date: September 2004
At Least 10% Carbon Dioxide

NOTES TO PHYSICIAN:

Acute: Guses, fumes, and dusts may cause irritation to the eves, lungys, nose, and throat. Some
toxic guses assoclated with welding und velated processes may cause pulmonary edeia,
asphyxiation, and death. Acute overexposire may include signs and svmproms such as watery
eves. nose and throat [rritation, headache, dizziness, difficully breathing, frequent coughing, or
chest pains.

Chronic: Protracted inhalation of aiv contaminants may lead to thelr accindation in the lungs,
a condition that may be seen as dense arcas on chest x-ravs. The severity of clumge is
proportional to the length of exposure. The changes seen are not necessarily associated with
symptoms or signs of reduced lung fimction or diseuse. n addition, the changes on x-ravs may be
cabsed by non-work-relared fuctors such as smoking, et

PROTECTIVE CLOTHING AND EQUIPMENT FOR WELDING OPERATIONS:
PROTECTIVE GLOVES:- Wear welding gloves.

EYE PROTECTION: Wear a helmet or use a face shield with a filter lens. Select lens per
ANSI Z49.1. Provide protective screens and flash goggles it needed to protect others: select per
OSHA 29 CFR 1910.133.

OTHER PROTECTIVE EQUIPMENT: Wear hand, head, and body protection. (See ANSI Z49.1.)
Worn as needed. these help prevent injury from radiation. sparks. and electrical shock. Minimum
protection includes welder's gloves and a face shield. For added protection, consider arm protectors,
aprons, hats, shoulder protection, and dark. substantial clothing.

OTHER HAZARDOUS CONDITIONS OF HANDLING, STORAGE, AND USE: High-pressure
gas. Use piping and equipment adequately designed to withstand pressures to be encountercd. Can cause
rapid suffocation due to oxygen deficiency. Store and usc with adequate ventilation. Close cylinder valve
after each use; keep closed even when empty. Ares and sparks can ignite combustible materials. Prevent
fires, For more information on fire prevention in welding and cutting, sce NFPA 51B. Standard for Fire
Preveniion During Welding, Cutting, and Other Honwvork, published by the National Fire Protection
Association. Do not strike an are on the cylinder. The defect produced by an arc burn could lead to
cvlinder rupture, Never work on a pressurized system. 11 there is a leak, close the cylinder valve. Blow
the system down in a safc and environmentally sound manner in compliance with all federal, state. and
local taws; then repair the leak. Never pluce a compressed gas cylinder where it may become part of un
electrical circuit. When using compressced gases in and around electric welding applications. never
ground the cylinders. Grounding exposes the eylinders to damage by the electric welding arc.

MIXTURES: When you mix two or more gases or liquefied gases, you can create additional,
unexpected hazards. Obtain and evaluate the safety information for each component before you produce
the mixture. Consult an industrial hygienist or other trained person when you evaiuate the end product.
Remember, gases and liquids have properties that can cause serious injury or death.

HAZARD RATING SYSTEMS:

NFPA RATINGS: HMIS RATINGS:
HEALTH =1 HEALTH =0
FLAMMARILITY = FLAMMABILITY =0
INSTABILITY =0 PHYSICAL HAZARD =3
SPECIAL =None
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STANDARD VALVE CONNECTIONS FOR U.S. AND CANADA:
THREADED: CGA-580
PIN-INDEXED YOKE: Not applicabte
ULTRA-HIGH-INTEGRITY CONNECTION: Not applicable

Use the proper CGA connections. DO NOT USE ADAPTERS. Additional limited-standard
connections may apply. See CGA pamphlets V-1 and V-7 listed below.

Ask vour supplier about free Praxair safety Hiterature as referred to in this MSDS and on the label for this
mixture. Further information about this mixture can be found in the following pamphlets published by the
Compressed Gas Association. Inc. (CGA). 4221 Walney Road. 5" Floor, Chantilly, VA 20151-2923,
Telephone (703) 788-270C, hitp://www.cganet.com/Publication.asp.

AV-1 Sufe Handling and Storage of Compressed Gases

G-6 Carbon Dioxide

G-6.2 Commodity Specification for Carbon Dioxide

P-1 Safe Handling of Compressed Gases in Containers

P-9 Inert Gases — Argon, Nitrogen, and Helium

SB-2 COxygen-Deficient Atmospherey

V-1 Compressed Gas Ovlinder Valve Inlet and Qutlet Connections

V-7 Stundard Method of Determining Cylinder Valve Outlet Connections for Industrial Gus

Mixtures
— Handbook of Compressed Gases, Fourth Edition

Praxair asks users of this mixture to study this MSDS and become aware of product hazards and safety
information. To promote sate use of this mixture. a user should (1) notify employees, agents, and
contractors of the information in this MSDS and of any other known product hazards and safety
information, (2) furnish this information to each purchaser of the product, and {3) ask each purchaser to
notity its employees and customers of the product hazards and safety information.
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The opinions expressed herein are those of qualified experts within Praxair, Inc. We
believe that the information contained herein is current as of the date of this Material
Safety Data Sheet. Since the use of this information and the conditions of use of the
product are not within the control of Praxair, inc., it is the user's obligation to
determine the conditions of safe use of the product.

Praxair MSDSs are furnished on sale or delivery by Praxair or the independent distributors and suppliers
who package and sell our products. To obtain current Praxair MSDSs for these products, contact your
Praxair sales representative or local distributor or supplier, or download from www.praxair.com. if you
have guestions regarding Praxair MSDSs, would like the foerm number and date of the latest MSDS, or
would like the names of the Praxair suppliers in your area, gchene or write the Praxair Call Center (Phone:
1-800-PRAXAIR: Address: Praxair Call Center, Praxair, inc., PO Box 44, Tonawanda, NY 14151-0044).

Preaxair, the Flowing . lirstream design, and SturCiofd are trademarks or registered trademarks of

Praxair Techuology. Inc. in the United States and other countries.

Praxair, Inc.

%PM’R 39 Oid Ridgebury Road

Danbury, CT 08810-5113

Printed in USA Page 10 of 10
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AIR LIQUIDE,

MATERIAL SAFETY
DATA SHEET

Prepared to U.S. OSHA, CMA, ANS! and Canadian WHMIS Standards

1. PRODUCT IDENTIFICATION

CHEMICAL NAME; CLASS:

SYNONYMS: Naot applicable.
CHEMICAL FAMILY NAME: inert Gas
FORMULA: Ar

ARGON

PRODUCT USE:

SUPPLIER/MANUFACTURER'S NAME:
ADDRESS:

EMERGENCY PHONE:
BUSINESS PHONE:

General MSDS Information
Fax on Demand:

Document Number: 11004

Inerting, welding and general analytical
or synthetic chemical uses.

AIR LIQUIDE LARGE INDUSTRIES U.S. LP
2700 Post Oak Drive
Houston, TX 77056-8229

CHEMTREC: 1-800-424-9300

1-713/896-2896
1-800/231-1366

2. COMPOSITION and INFORMATION ON INGREDIENTS

il

CHEMICAL NAME CAS # mole % EXPOSURE LIMITS IN AIR
ACGIH OSHA
TLV STEL PEL STEL iNLH OTHER
ppm ppm ppm Ppm ppm
Argon 7440-37-1 99.98% There are ne specific exposure limils for Argon. Argon 5 a simple asphyxiant {SA).
Oxygen levels should be maintained above 19.5%.
Maximum Impurities None of the trace impurities in Argon contribule significanlly to the hazards associated
<002 with the product. All hazard information pertnent to Argen has been provided in this
‘ Material Safety Data Sheet, per the requirements of the OSHA Hazard Communication
Standard (29 CFR 1910.1200) and State equivalents standards.
ME = Not Eslablished C = Ceiling Limit See Section 16 for Definitions of Terms Used

NOTE: all WHMIS required informaticn is included. itis

located in appropriale sections based on fher ANSHZ400.1-1993 farmat,

ARGON - Ar MSDS

EFFECTIVE DATE: JULY 21, 2004
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3. HAZARD IDENTIFICATION

EMERGENCY QOVERVIEW: Argon is a colorless, odorl

€ss gas. The main health hazard associated with reieases
of this gas is asphyxiation, by displacement of oxygen.

SYMPTOMS OF OVER-EXPOSURE RY ROUTE OF
EXPOSURE: The most significant route of over-exposure for this

, ) . HAZARDCUS MATERIAL INFORMATION
gas is by inhalation, SYSTEM
INHALATION: High concentrations of this gas can cause an
oxygen-deficient environment.  individuals breathing such an HEALTH {BLUE) 0
atmosphere may experience symptoms which include headaches,

ringing in ears, dizziness, drowsiness, UNCONSCIoUSNess, nausea,
vomiting, and depression of all the senses.

Under some circumstances of over-exposure, death may occur, F]_/_\MN]ABIU Y RED) | O
due to the displacement of oxygen. The following effects L

assaciated with various levels of oxygen are as follows:

CONCENTRATION SYMPTOM OF EXPOSURE
12-16% Oxygen: Breathing and pulse rate increased, REACTIVITY (YELLOW |0

muscular coordination slightly disturbed. L
10-14% Oxygen: Emotional upset, abnormal fatigue,

disturbed respiration. PROTECTIVE EQUIPMENT |B
6-10% Oxygen: Nausea and vomiting, collapse or loss

of consciousness. EYFS RESPIRATORY HANDS oY T
Below 6%: Convulsive movements, possible ) ’ |

respiratary collapse, and death.

. See Section 8 ‘

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An J
Explanation in Lay Terms. Over-exposure to Argon may cause

the following health effects:

ACUTE: The most significant hazard associated with this gas is
inhalation of oxygen-deficient atmospheres. Symptoms of oxygen deficiency include respiratory difficulty, ringing in
ears, headaches, shortness cf breath, wheezing, headache, dizziness, indigestion, nausea, and, at high
concentrations, unconscicusness or death may occur. The skin of a victim of Over-exposure may have a blue color.
CHRONIC: There are currently no known adverse health effects associated with chrenic exposure to Argon.
TARGET ORGANS: Respiratory system.

4 FIRST-AID MEASURES

RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO ARGON
WITHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. At a minimum, Self-Contained
Breathing Apparatus should be worn.

Remave victim(s) to fresh air, as quickly as possible. If not breathing, give artificial respiration If breathing is difficult,
give oxygen Only trained personnel should administer supplemental oxygen.

Victim(s) must be taken for medical attention. Rescuers should be taken for medical attention, if necessary. Take
copy of label and MSDS to physician or other healih professional with victim(s)

For roufine industrial applications

5. FIRE-FIGHTING MEASURES

FLASH POINT: Notapplicable.
. NFPA RATING
AUTOIGNITION TEMPERATURE: Not applicable.

FLAMMA BILITY

FLAMMABLE LIMITS (in air by volume, %)
Lower (LEL): Not applicable.
UDQer (UEL[ NOt app|iC8b|e. FIEALTH

FIRE EXTINGUISHING MATERIALS: Non-flammabie, inert gas. Use
extinguishing media appropriate for surrounding fire.

HEACDwWIrY

Qe 1

ARGON - Ar MSDS EFFECTIVE DATE: JULY 21, 2004
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5. FIRE-FIGHTING MEASURES Continued) ]

UNUSUAL FIRE AND EXPLOSION HAZARDS: Argon does not burn; however, containers, when involved in fire,
may rupture or burst in the heat of the fire.

Explosion Sensitivity to Mechanical impact: Not Sensitive.
Explosion Sensitivity to Static Discharge: Not Sensitive.

SPECIAL FIRE-FIGHTING PROCEDURES: Structural fire-fighters must wear Self-Contained Breathing Apparatus
and full protective equipment.

6. ACCIDENTAL RELEASE MEASURES

LEAK RESPONSE: Evacuate immediate area. Uncontrolled releases should be responded to by trained personnel

using pre-planned procedures. Preper protective equipment should be used. In case of a leak, clear the affected
area, protect people, and respond with trained personnel.

Minimum Personai Protective Equipment should be: Level B: Self-Contained Breathing Apparatus. Locate and
seal the source of the leaking gas. Aflow the gas, which is heavier, than air to dissipate. Monitor the surrounding
area for oxygen levels. The atmosphere must have at least 19.5 percent oxygen before personnel can be allowed in
the area without Seif-Contained Breathing Apparatus.

If leaking incidentally from the cylinder or its vaive, contact your supplier.

7. HANDLING and USE

WORK PRACTICES AND HYGIENE PRACTICES: Be aware of any signs of dizziness or fatigue; exposures to
fatal concentrations of Argen could occur without any significant warning symptoms, due to oxygen deficiency.

STORAGE AND HANDLING PRACTICES: Cylinders should be stored upright and be fimly secured to prevent
falling or being knocked-cver. Cylinders can be stored in the open. but in such cases, should be protected against
extremes of weather and from the dampness of the ground to prevent rusting. Cylinders should be stored in dry,
well-ventilated areas away from sources of heat, ignition and direct sunlight. Keep storage area clear of materials
which can burn. Do not allow area where cylinders are stored to exceed 52°C {125°F). Stare containers away from
heavily trafficked areas and emergency exits. Store away from process and praduction areas, away from elevators,
building and room exits or main aisles leading to exits. Protect cylinders against physical damage.

Use a check valve or other protective device in the discharge line to prevent hazardous backflow. Never tamper with
pressure relief valves and cylinders.

Keep the smallest amount necessary on-site at any one time. Full and empty cylinders should be segregated. Use a
first-in, first-out inventory systems to prevent full containers from being stored for lang periods of time.

SPECIAL PRECAUTIONS FOR HANDLING GAS CYLINDERS: Compressed gases can present significant safety
hazards. The following rules are applicable to work situations in which cylinders are being used.

Before Use: Move cylinders with a suitable hand-truck. Do not drag, slide or roll cylinders. Do not drop cylinders or

permit them to strike each other. Secure cylinders firmly. Leave the valve protection cap (where provided) in-place
until cylinder is ready for use.

During Use: Use designated CGA fittings and other support equipment. Do not use adapters. Do not heat cylinder
by any means to increase the discharge rate of the product from the cylinder. Do not use oils or grease on gas-
handling fittings or equipment. Immediately contact the supplier if there are any difficulties associated with operating
cylinder valve. Never insert an abject (e g wrench, screwdriver, pry bar, etc ) into valve cap cpenings. Doing so may
damage valve, causing a leak to occur. Use an adjustable strap wrench to remove overtight or rusted caps. Never
strike an arc, on a compressed gas cyiinder or make a cylinder part of and electric circuit.

After Use: Close main cylinder valve. Replace valve protection cap. Mark empty cylinders “EMPTY".

NOTE: Use only DOT ar ASME code containers designed for gas storage. Close valve after each use and when
empty.  Cylinders must not be recharged except by or with the consent of owner. For welding and brazing
operations, refer to ANS| 2-49.1 “Safely in Welding and Culting” and OSHA safety regulations for welding, cutting,

and brazing (20 CFR 1910.252). In addition, see the National Fire Protection Association (NFPA) publication 51
Oxvgen Fuel Gas Welding and Cutting

ARGON - Ar MSDS EFFECTIVE DATE: JULY 21, 2004
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7. HANDLING and USE (Continued)

STANDARD VALVE CONNECTIONS FOR U.S. AND CANADA: Use tne proper CGA connections, DO NOT
USE ADAPTERS:

THREADED: : 0-300C psig . CGA 580
3001-5500 psig CGA 680
5501-7500 psig CGA 877

PIN-INDEXED YOKE: Not Applicable

ULTRA HIGH INTEGRITY: 0-3000 psig 718

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices

indicated in Section 6 (Accidental Release Measures). Make certain application equipment is locked and tagged-out
safely. Always use product in areas where adequate ventilation is provided.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENGINEERING CONTROLS: Use with adequate ventilation. Local exhaust ventilation is
preferred, because it prevents chemical dispersion into the work place by eliminating it at its source. If appropriate,
install automatic monitoring equipment to detect the level of oxygen,

RESPIRATORY PROTECTION: Maintain oxygen levels above 1%.5% in the workplace.  Use suppiied air
respiralory protection if oxygen levels are below 19.5% or during emergency response to a release of Argon. If
respiratory protection is required, follow the requirements of the Federal OSHA Respiratory Protection Standard (29
CFR 1910.134), or equivalent State standards.

EYE PROTECTION. Safety glasses.
HAND PROTECTION: Wear glove protection appropriate to the specific operation for which Argon is used.

BODY PROTECTION: Use body protection appropriate for task. Safety shoes are recommended when handling
cylinders.

9. PHYSICAL and CHEMICAL PROPERTIES
GAS DENSITY @ 21.1°C (70°F) and 1 atm: 0.103 Ibs/cu ft (1.650 kg/m®)
BOILING POINT @ 1 atm: -185 9 °C (-302°F)
FREEZING/MELTING POINT @ 10 psig' -189.2 °C (-308 9 °F)

SPECIFIC GRAVITY (air = 1) @ 21.1°C (70°F): 1.38 pH: Not applicable.

SOLUBILITY IN WATER volivol @ 0°C (32°F); and 1 atm: 0.056 MOLECULAR WEIGHT: 3995
EVAPORATION RATE (nBuAc = 1): Not appiicable. EXPANSION RATIO: Not applicable.
ODOR THRESHOLD: Not applicable. Odorless. SPECIFIC VOLUME (ft*/lb): 9.7

VAPOR PRESSURE @ 21.1°C (70°F) psig: Not applicable.
COEFFICIENT WATER/OIL DISTRIBUTION: Not applicable.
APPEARANCE AND COLOR: Argon is a colorless, odorless gas.

HOW TO DETECT THIS SUBSTANGE {(warning properties): There are no unusual warning properiies associated
with a release of Argon.

10. STABILITY and REACTIVITY
STARBILITY: Normally stable, inert gas
DECOMPOSITION PRODUCTS: None,

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: None. Argon is an inert gas.
HAZARDOUS POLYMERIZATION: Will not accur,

CONDITIONS TO AVOID:  Avoid exposing cylinders to extremely high temperatures, which could cause the
cylinders to rupture or burst. .

11. TOXICOLOGICAL INFORMATION N
TOXICITY DATA The foliowing data are for Argon:

Standard animat toxicity values are not available. Maie rats were exposed for 6 days to 20% oxygen and 80%, Argon at 1 atmosphere ambient
pressure. No significant changes in blood cell counts or bane marrow were observed. Olher animal

_ _ studies concern the deficiency of (hypaxia) or
the narcotic effects of various pressures of Arqon, the efiects of increased Argon pressures on the central NEMVOUS system and decompression
sickness

ARGON - Ar MBDS EFFECTIVE DATE: JULY 21, 2004
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11. TOXICOLOGICAL INFORMATION (Continued) j

SUSPECTED CANCER AGENT: Argon is not found on the foliowing lists: FEDERAL OSHA 7 LIST, NTP,
CALIOSHA, IARC, ard therefore is not considerad tc be, nor suspected to be a cancer-causing agent by these
agencies.

IRRITANCY OF PRODUCT: Nat applicable,

SENSITIZATION OF PRODUCT: Argon is not a sensitizer.

REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects Argon on the
human reproductive system.

Mutagenicity: Argon is not expected to cause mutagenic effects in humans,

Embryotoxcity: Argon is not expected to cause embryotoxic effects in humans,

Teratogenicity: Argon is not expected to cause teratogenic effects in humans.

Reproductive Toxicity: Argon is not expected to cause adverse reproductive effects in humans.

A mutagen is a chemical which causes permanent changes to genetic material (DNA;j such that the changes will
propagale through generation fines. An embryotaxin is a chemical which causes damage to a developing embryo
(Le. within the first eight weeks of pregnancy in humans), but the damage does not propagate across generational
fines. A teratogen is a chemical which causes damage to a developing fetus, but the damage does not propagate

across generational lines. A reproductive toxin is any substance which interferes in any way with the reproductive
process

MEDICAL. CONDITIONS AGGRAVATED BY EXPOSURE: Pre-existing respiratory conditions may be aggravated
by over-exposure to Argon.

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and reduce over-expostre.

BIOLOGICAL EXPOSURE INDICES (BEls): Currently, Biofogicél Exposure Indices (BEls) are not applicable for
Argon.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL STABILITY: Argon occurs naturally in the atmosphere. The gas will be dissipated rapidly in
well-ventilated areas. ’

EFFECT OF MATERIAL ON PLANTS or ANIMALS- Any adverse effect on animals would be related to oxygen
deficient environments. No adverse effect is anticipated to occur to plant-life, except for frost produced in the
presence of rapidly expanding gases.

EFFECT OF CHEMICAL ON AQUATIC LIFE: No evidence Is currently available on Argon's effects on aquatic life.

13. DISPOSAL CONSIDERATIONS

PREPARING WASTES FOR DISPOSAL: Waste dispesal must be in accordance with appropriate Federal, State,
and local regulations. Return cylinders with any residual product to Air Liquide. Do not dispcse of locally.

For emergency disposal, secure the cylinder and slowly discharge the gas to the atmosphere in a wellventilated
area or cutdoors.

14. TRANSPORTATION INFORMATION

THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172.101 BY THE U.S. DEPARTMENT OF
TRANSPORTATION.

PROPER SHIPPING NAME: Argon, compressed
HAZARD CLASS NUMBER and DESCRIPTION: 2.2 (Non-Flammabie Gas)
UN IDENTIFICATION NUMBER: UN 1008

PACKING GROUP: Not applicable.

DOT LABEL{S) REQUIRED: Non-Flammable Gas

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (1396} 121

MARINE POLLUTANT: Argon is not classified by the DOT as a Marine Pollutant (as defined by 48 CFR 172.101,
Appendix B).

SPECIAL SHIPPING INFORMATION: Cylinders should be transported in a secure posit

vehicle. The {ransportation of compressed gas cylinders in automobiles or in closed-body
safety hazards and should be discouraged.

NOTE: Shipment of compressed gas cylinders which have not been filied with the Owners consent is a violation of
Federal law (49 CFR, Part 173.301 (b).

14. TRANSPORTATION INFORMATION {Continued) J

Ion, in a well-ventilated
vehicles present serious
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TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATERIAL S

CONSIDERED AS DANGERQUS GOODS. Use the

above informaticn for the preparation of Canadian Shipments.

15. REGULATORY INFORMATION

SARA REPORTING REQUIREMENTS: Argon is not subject to the reperting requirements of Sections 302, 304 and

313 of Title 11t of the Superfund Amendments and Reautharization Act
SARA Threshold Planning Quantity: Not applicable.

TSCA INVENTORY STATUS: Argon is listed on the TSCA Inventory.
CERCLA REPCRTABLE QUANTITIES (RQ): Not applicable.

CALIFORNIA PROPOSITION 65: Argon is not on the California Proposition B5 lists.

STATE REGULATORY INFORMATION: Argon is covered under the following

Alaska - Designated Toxic and Hazardous
Substances: Argon.

California - Permissible Exposure Limits
for Chemical Contaminants: Argon.

Florida - Substance List: Argon.

lllinois - Toxic Substance List: Argon.

Kansas - Section 302/313 List: No.

Massachusetts - Substance List: Argon.

Minnesota - List of Hazardous Substances:
Argon.

Missouri - Employer Information/Toxic
Substance List: Argeon.

New Jersey - Right to Know Hazardous
Substance List: Argon.

North Dakota - List of Hazardous
Chemicals. Reportable Quantitias; Na.

specific State regulations:

Pennsylvania - Hazardous Substanca List:
Argon.

Rhode Istand - Hazardous Substance List:
Argon.

Texas -Hazardous Substance List: No.

West Virginia - Hazardous Substance List:
No.

Wisconsin Toxic

and  Yarardous

Substances: No
OTHER FEDERAL REGULATIONS:
* Argon does not contain any Class | or Class Il ozone depleting chemicals {40 CFR part 82).
* Argon is not listed as a Regulated Substance, per 40 CFR, Part €8, of the Risk Management for Chemical
Accidental Release.
+ Argon is not subject to the reporting requirements of Section 112(r) of the Clean Air Act.
* Argon is not listed in Appendix A as a highly hazardous chemical, per 29 CFR 1910.118: Process Safely
Management of Highly Hazardous Chemicals. : '

OTHER CANADIAN REGULATIONS: Argon is categorized as a Controlled Product, Hazard Class A, as per the
Controlled Product Reguilations.

16. OTHER INFORMATION

MIXTURES: When two or more gases or liquefied gases are mixed, their hazardous properties may combine to create
additional, unexpected hazards. Obtain and evaluate the safety information for each component before you produce
the mixture. Consult an Industrial Hygienist or other trained person when you make your safety evaluation of the end
product. Remember, gases and liquids have properties which can cause serious injury or death.

Further information about Argon can be found in the following pamphlets published by: Compressed Gas Association
Inc. {CGA), 4221 Walney Road 5" ficor, Chantilly, VA 20151-2923. Telephone: (703) 788-2700.

G-11.1 *Commaodity Specification for Argon”

P-1 “Safe Handling of Compressed Gases in Containers”

P-9 “Inent Gases--Argon, Nitrogen, and Heliun”

P-14 "Accident Prevention in Oxygen-Rich, Oxygen-Deficient Atmospheres”
SB-2 “Oxygen Deficient Atmospheras”

AV-1

"Safe Handling and Storage of Compresséd Gases”
‘Handbook of Compressed Gases”
CHEMICAL SAFETY ASSOCIATES, Inc.

9163 Chesapeake Drive, San Diego, CA 92123-1002
618/565-0302

Fax on Demand: 1-800/231-1388

. ]
m AIR LIQUIDE

This Material Safely Data Sheet s offered pursuant to OSHA's Hazard Communication Standara, 29 CFR. 1910 1200 Ot
reviewed for applicability to Argan. To the best of Ax Liquide America’s knowiedge, the informatian comtained herew (s 1

however, accuracy, sutablity or completeness are not guaranteed and no warranties of any type, either EXPress ar im
contained herein refates only 1o this specific product. If Argon is combmed with oliter malea

changed from time to time  Ba sure to consult the latest editicn

PREPARED BY:

her govermnment regulations must be
eliable and accurate as of this date,

olied. are proviced  The information
Is, all component properties must he cansidered Data May bu
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Material Safety Data Sheet
for Hydrogen

(H,)

Reference: Voltaix, Inc. MSDS Document Number -HO00 (revision dated 03 Sept 96)

IN AN EMERGENCY, CALL CHEMTREC af 800-424-9360 /US toll freey or 703-327-3887

Contents:

1. Chemical Product and Company Identification
2. Composition / Information on Ingredients
3. Hazards Identification
4. First Aid Mcasures
5. Fire Fighting Measures
6. Accidental Release Measures
7. Handling and Storage
8. Exposure Control / Personal Protection
9. Physical and Chemical Properties

10. Stability and Reactivity

11. Toxicological Information

12. Ecological Information

13. Disposal Considerations

14. Transport Intformation

15. Regulatory Information

16, Other Information

Section 1: Chemical Product and Company Identification

(return to contents)

Material Name: Hydrogen.
Chemical Formula: H-
Synonyms: Protium.
Note: 'This Malerial Safety Data Sheet addresses the compressed.
gaseous form of this substance, not the refrigerated liquid.
Manufacturer: Voltaix. In¢.:
Post Oflice Box 5337, North Branch. New Jersey 088760-3337.
USA

Voice; 908-231-9060 or 800-VOLTAIX. Facsimile: 908-231-9003
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This MSDS is Copyrighted © Voltaix. Inc.. 1994. Permission is hereby granted 1o duplicate it. in its
entirety, for distribution with this material.

Section 2: Composition/Information on Ingredients

(return to contents)

. CAS Registry Molar (volume) Exposure
Componcent Number concentration Guidelines
Hydrogen 1333-74-0 100% Simple Asphyxiant

Section 3: Hazards ldentification

(return to contents)
Emergency Overview

Hydrogen is a colorless gas with no odor. It is not toxic; the immediate health hazard is that it may cause
thermal burns. It is flammable and may form mixtures with air that are flammable or explosive.
Hydrogen may react violently if combined with oxidizers, such as air. oxygen, and halogens. Hydrogen
is an asphyxtant and may displace oxygen in a workplace atmosphere. The concentrations at which
flammable or explosive mixtures form are much lower than the concentration at which asphyxiation risk
is significant.

NFPA 704 Rating (determined by Voltaix, Inc.):

[Teahth 0

Flammability 4

Reactivity 0

Special None

Potential Health Effects

Routes of Exposurc: Hydrogen is not toxic by any route. Asphyxia may result if the oxygen
concentration is reduced to below 18% by displacement.

Lengths of Exposure: Nonc ol the available data indicate toxicity lor exposures of anv duration.

Severity of Effect: No effect identified.
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Target Organs: None identified.

Type of Effect: No eftect identitied.

Signs and Symptoms of Exposure: None identified.

Medical Conditions that may be Aggravated by Exposure: None identified.

Reported Carcinogenic and Reproductive Effects: None known to Voltaix, Inc.

Section 4; First Aid Measures

{return to contents)
Asphyxiafion
This is the primary health risk.

1. Remove the affected person from the gas source or contaminated area. Note: Personal Protective
Equipment (PPE), including positive pressure, self contained breathing apparatus. may be required
to assure the safety of the rescuer. The concentration required tor asphyxiation is above the upper
flammable limit. A boundary region, in the flammable range. may exist between contaminated and
uncontaminated areas. Take appropriate precaution against ignition of the atmosphere in this
region.

2. If the affected person is not breathing spontancously, administer rescue breathing.

3. Il the affected person does not have a pulse, administer CPR.

4. M medical oxygen and appropriately trained personnel are available, administer 100% oxygen to
the affected person.

J.

Summon an emergency ambulance. If an ambulance is not available, contact a physician. hospital.
or poison control center for instruction.

6. Keep the affected person warm, comlortable. and at rest while awaiting professional medical care.

Monitor the breathing and pulse continwously. Administer rescue breathing or CPR if necessary.

Skin Contact
No detrimental etfect of skin contact has been reported. Treat thermal burns by assuring that affected
area is cool by flushing with cool water, then apply dry sterile dressings. If the patient is burned on the
face. neck, head, or chest, assume that the airway may also have been burned and obtain professional
medical assistance immediately.
Eye Contact
No detrimental effect of eve contact has been reported,
Engestion

Ingestion is not an observed route of exposure to gaseous hazardous materials.

Chronic Effects
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None is known to Voltalx, Inc.
Note to Physicians:

The combustion product of hydrogen and air is water.

Section 5: Fire Fighting Measures

(return to contents)

Flammability and Explosivity

Flash Point: Not applicable. this material is a gas.

Flammability Limits in Air: 4.0% to 75.0%.

Autoignition Temperature: 500 deg. C (932 deg. F).

Flammability Classification (per 29 CFR 1910.1200): Flammable gas.
Known or Anticipated Hazardous Products of Combustion: None.

Properties that may Initiate or Intensify Fire: Heating cylinder to the point of activation of the
pressure relief device.

Reactions that Release Flammable Gases: None known to Voltaix, Inc.

Extinguishing Media
None

Fire Fighting Instructions

The only safe way to extinguish a flammable gas fire is to stop the flow of gas. If the flow cannot be
stopped, allow the entire contents of the cylinder to burn. Cool the cylinder and surroundings with water
from a suitable distance. Extinguishing the fire without stopping the {low of gas may permit the
formation of ignitable or explosive mixtures with air. These mixtures may propagate to a source of
ignition.

Excessive pressure may develop in gas cylinders exposed o fire. which may result m explosion.
regardless of the cylinder's content. Cylinders with pressure reliet devices (PRD's) may release their
contents through such devices if the cylinder is exposed to fire. Cylinders without PRD's have no
provision for controlled release and are therefore more likely to explode if cxposed to fire.

Positive pressure, self-contained breathing apparatus is required for all fire fighting involving hazardous
materials. Full structural fire fighting (bunker) gear is the niinimum acceptable attire. The need for

proximity, entry, and flashover protection and special protective clothing should be determined for each
incident by a competent fire fighting safety protessional.

Section 6: Accidental Release Measures
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{return to contents)
Containment

As hydrogen is a gas at atmospheric conditions. the only means of containment 1s the enclosure of the
space into which it is released. Containment is described in Section 7.

Clean Up

Clean up consists of passing the entire gas volume of the enclosure through appropriate exhaust gas
treatment equipment (EGTE). Purge the enclosure with a non-rcactive gas, such as nitrogen. through the
EGTE until an acceptably low level of contamination remains. The primary consideration is
flammability.

Fvacuation

If the release is not contained in an appropriate device or system. all personnel not appropriately
protected (see Section 8) must evacuate the contaminated spaces. Consider evacuation of additional
areas, as a precaution against the spread of the relcase or subsequent explosion or fire.

Special Instructions

None.

Section 7: Handling and Storage

(return to contents)
Handling

Handle this material only in sealed. purged systems. The design of handling systems for hazardous
materials is beyond the scope of this MSDS. and should be performed by a competent. experienced
professional. Consider the use of doubly-contained piping; diaphragm or bellows sealed, soft scat
valves; backflow prevention devices: flash arrestors: and flow monitoring or limiting devices. Gas
cabinets, with appropriate exhaust treatment, arc recommended, as is automatic monitoring of the
secondary enclosures and work areas for relcase.

Handle sealed gas cylinders in accordance with CGA P-1, Safe Handling of Compressed Guses in
Containers.

Some material may have accumulated behind the outlet plug. FFace the outlet away from you and wear
appropriate protective equipment when removing the plug to connect the cylinder to your sysiem.

Never introduce any substance into a gas cylinder. [t you believe your eylinder may have been
contaminated, notify Voltaix, Inc. immediately. Provide as much information as possible on the nature

and quantity of contamination.

Storage
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Store cylinders in accordance with CGA P-1. Safe Handling of Compressed Gases in Coniainers. local
building and fire codes and other relevant regulations. Materials should be segregated by the hazards
they comprise for storage.

Protect the cvlinders from direct sunlight. precipitation. mechanical damage. and temperatures above
55°C (130°F).

Ship and store cylinders with the outlet plug and valve protective cap in place.

Section 8: Exposure Control/Personal Protection

(return to contents}
Engineering Controls

Local exhaust 1s required. Secondary containment, with appropriate exhaust gas treatment, is strongly
encouraged and is required in some jurisdictions.

Monitor the work area and the secondary containment continuously for release of the material.
Automatic alerting ot personnel and automatic shutdown of flow are appropriate in most applications
and are required in some jurisdictions. '

Purge all primary containment systems with a nonreactive gas, such as nitrogen, before introducing
hydrogen.

Personal Protective Equipment (PPE)

Respiratory Protection: Positive pressure, [ull face, air supplied breathing apparatus should be used for
work within the secondary containment equipment if a leak is suspected or the primary containment is to
be opened., e.g., for a cylinder change. Air supplied breathing apparatus is required for response to

demonstrated or suspected releases from the primary containment.

Fye/Face Protection: When using respiratory protection as described above, use a face mask that
provides splash and impact protection for the face and eyes. Otherwise. wear safety glasses.

Skin Protection: Wear appropriate gloves when handling sealed cylinders. Use gloves and other skin
protection, as assigned by a competent safety professional. when working within the secondary
enclosure with the primary enclosure compromised. e.g.. cylinder changing. to protect both from
exposurc to the material and from fire that may result trom its release to the air.

Other Protection: Wear appropriate protective tootwear when moving cylinders.

Exposure Guidelines

As hydrogen is a simple asphyxiant, no TLV (ACGIH), PEL (OSHA), or REL (NIOSH) has been
established. Workplace concentrations should be controlled to be below the lower flammable limit.
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Section 9: Physical and Chemical Properties

(return to contents)

Notes: 1) "N/A" means not applicable.

Page 7 of 10

2) Unless otherwise specified, properties are reported at 0°C (32°F) and 1 atmosphere (1.0 bar, 14,7

psia).
Property Hydrogen
Appearance colorless
Odor none
Physical state gas
PH N/A
Vapor Pressure N/A
Vapor Density 0.082 g/LL

Boiling point

-252.9 deg. C (-423 deg. F)

Melting point

N/A

Solubility in water (v/v, at 20 deg C) |}0.0182
Specific gravity (liquid) N/A
Molecular weight 2.02

Section 10: Stability and Reactivity

(return to contents)Contents

Chemical Stability: Hydrogen 1s stable.

Conditions to Avoid: Sources of ignition. exposure to air.

Incompatibility with Other Materials: Oxidizers. including air, oxygen and halogens.

Hazardous Decomposition, Reaction and Oxidation (other than burning) Products: Nonec.

Hazardous Polymerization: Ias not been observed.

Section 11: Toxicological Information

(return to contents)yContents
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Acute Data (by route): None, hvdrogen 1s a simple asphyxiant.

Chroni¢ and Subchronic Data: Hydrogen is listed in RTECS., but no information on its carcinogenicity
or other effeets is included.

Special Studies: None known.

Section 12: Ecological Information

(return to contents)
Ecotoxicity: None known to Voltaix, Inc.

Environmental Fate: None known to Voltaix. Inc.

Section 13: Disposal Considerations

(return to contents)
Classification under RCRA, 40 CFR 261: This material is not listed.
US FEPA waste number and descriptions: D001 (ignitability).

Special Instructions and Limitations: Treat process and other exhaust streams appropriately before
release to the atmosphere.

Notice: The information above is derived from Voltaix. Inc.'s interpretation of the US federal laws.
regulations and policies concerning the material. as shipped by Voltaix. Inc., at the time this MSDS was
prepared. Federal controls are subject to change and state and local controls may also apply. Proper

waste disposal is the responsibility of the owner of the waste. The user is encouraged to consult with
appropriate experts in developing a disposal plan.

Section 14: Transport Information

(return to contents)
Basic Description: Hydrogen. Compressed, Division 2,1 (Flammable Gas), UN 1049,
Additional Information for shipment by water: IMDG Page Number 2148.

Additional Information for shipment by air: Transportation by air is permitied in Cargo Aireralt
Only.
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Section 15: Regulatory Information

{return to contents)
TSCA Status: This material is listed on the Inventory of Chemical Substances.
CERCLA Reportable Quantity (40CFR302.40): This material 1s not fisted. The Reportable Quantity

(RQ) for "Unlisted Hazardous Wastes Characteristic of [gnitability” (DO01) ot 45.4 kg (100 1bs.)
therefore applies.

SARA Title HI Status (Section 302 (40CFR33535), Section 311/312, Section 313 (40CFR372)): No
Threshold Planning Quantities (TPQ's) or Reportable Quantities (RQ's) are listed for these substances.
The default federal MSDS submission and inventory requirement {iling threshold of 4.540 kg (10.000
Iha ) therefors applies.

Note: State and local requirements may be more stringent.

Section 16: Other Information

(return to contents)"
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International telephone number for Chemtrec revised.
Disclaimer

Voltaix, Inc. cannot guarantee that these are the only hazards that exist. Users are solely responsible for
the safe storage. handling, use and disposal of this material, and for compliance with the applicable laws,
regulations and accepted practices.

Voltaix, Inc. makes no representations or warranties. either expressed or implied. of merchantability.
fitness for a particular purpose. or any other nature,

IMPORTANT NOTICE

The information contained in this Material Safety Data Sheet is based upen technical information
Voltaix, Inc. believes to be reliable as of the date indicated at the top of this document. It is subject
to revision as additional knowledge and experience are gained. These Data Sheets are provided for
intormation purposes only. Users are cautioned not to 1¢iy on this Sheet as there may be
additional important information contained in the Voltaix, Inc. current Material Safety Data
Sheet which may be obtained from the Company upon request.
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TRI-GAS, INC. EMERGENCY CUNTACT:

4545 FULLER DRIVE CHEMTREC 1-B00-424-9300
SUILTK 200

IRVING, TX 75038
{324} 650-1700

SUBSTANCE IDENTIFICATION

CAS-NUMBER 7727-37-9
SUBSTANCE: NITROGEN, COMPRESSED GAS

TRADE NAMES/SYNONSMS ,
DIATOMIC NITROGEN; DINITROGEN: NITROGEN: NITROGHN-14: NITRCGHEY GAas:
STCC 4304565; UN 1066: N2

CHEMICAL FAMILY:
INORGANIC CAS

MOLRCULAR FORMULA: N2
MOLECULAR WEIGHT: 2B.0134

CERCLA RATINGS (5CALE 0-3): HARALTH=U FIRE=0 REACTIVITY =0 PERSISTENCEw(
NFPA RATINGS [(SCALE C-4}: HEALTH=U FIRE=0 REACTIVITY=D

.__-.._.____....___-—.,_..___....._._...._.-_.,._.._...-.._-___....._--..-.._-._-,..._......__-_._--_,--_--.-\-.wu---—

COMPOMENT : NITHOGEN PERCENT: 100.0
CAS# TT17-37-9

OTHER CON!AMINANTA. NONE

EXPOSURE LIMITS:
KO DCCUPATIONAL EXPOSURE LIMITS ESTABLISHED BY CSHA, ACGIH, OR NIOSH.

PHYSICAL DATA
DESCRIPTLOM: ODORLES , TASTELESS, COLORLRSS, INERT GAS .
BOTLING POINT: -121 F (-135 ) MELTING POINT: -34¢ F {-210 ¢}
SPECIRIC GRAVITY: 1. 23506 G/L VOLATILITY: 100%
VAPOR PRESSURE: 760 MMHG @ -1906 ¢ SCLURILITY IN WATER: 1.5% a g0 ¢
VAPOR DENS1TY- G.9G67
SOLVENT SOLUBILITY . SOLUDLE 1IN LIQUID hMMONIAJ SLIGHTLY LOLUBLE TN ALCOHOL

VISCOSITY: 0,01787 CPS & 27 ¢

<0 AT 98, 9 Ay IHTI-373-505: NI NNT T T
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TGO512)3 TRI-GAS. INC. 3B

FIRE AND EXPLOSTION DATA

FIRE BAND EXPLOSION HAZARD:
UEGLIGIDLE FINRE HAZARD WHEM EXPOSED TO HEAT OR FLAME .

CYLTNDER MAY EXDLODE IN HEAT QF FIRE,

FIREPIGHTING MEDTA:
DRY CHEMICAL, QR CARBON DICRIDE ’
{1990 EMERGCENCY RESPONSE GUIDEBOCK, DOT p 5000.5),

FOR LARGER FIRES, USE WATER SPRAY, FOG OR STANDARD FOAM
{1990 EMERGENCY RESPONSE GUIDEBOGK, o D 5800. 5)

FIRKFIGH'DING.

MOVE CONTAINER FROM FIRE AREA IF POSSIBLE. BTAY AWAY FROM BTORAGE TANK ENDS.
COQL FIRE-EXPOSED CONTAINERS WITH WATER FROM THE SIDE UNTIL WBELL APTER THE
FIRE IS OUT. WITHDRAW IMMEDIATELY IF RISING SOUND FROM VENTING SAPETY DEVICE

OR ANY DISCOLORATION OF STORAGE TANKS DUE TO FLRE {1990 EMERGENCY RESPONSE
GUIDEBGOK, DOT P 5800.5 GUIDE PARGOR 12} _.

EXTINGUISH USING AGENT SUITAELE FOR TYPE QfF SURRQUNMDING FIRE. COOL CONTAINERS
WITH FLOODING QUANTITIES QF WA'TER FROM AS PAR N DISTANCE AS PQSSIDLE.

DUPARTMENT OF ‘TRANS PORTATION HAZARD CLASSIFICATION 4% CFR 172.101:
NONFLAMMABLLE GAS

DEPARTIMINT OF TRANSPCRTRTION LABELING REQUIRBMENTS 19 CFR 172 101 AND
SURBPART I12;

NONFLAMMNBLE GAS

PEPARIMENT OF TERNSTORTATION PACKAGING REQUIREMENTS: 49 CrFn 173,304 AND
40 CFR 173 .314

EXCEPTIONS: 49 (FR 1713.3¢06

TOXTCITY

HITROGEN :

CARCINOGEN GTATUS: WONE .

ACUTE TOXICITY LEVEL: WO DATA AVATLABLR.
TARGET EFFECTS : SIMPLRE ASPIHYXIANT .

<N A ANz IT G, 9 hAny AT IO 0 Cre . e ) — e



INHALATION:

TG05123

NTTROGEN -

SEE INPORMATIUN ON SIMPLE ASPHYXIANTS.
ATMOSPHERIC PRESSURE,
FAT-CONTAINING BRAIN CELLS, AMND ACT AS
PERSONS WHO HAVE BEEN RXPOSED TO INCR
SUDDENLY RELEASED FROM THX

REDPEATED

HEALTH EFFECTE AND FIRST AID

DECOMPRESSION STCKNESS .

SIMPLE ASPHYXIANTS:
ACUTE EXPOSURZ-
TIE OXYGEN DEFICILNCY DEVEL,

THE gYMETOMS

ASPHYXIA, UNCONS CIQUINESS

MAY BE RAPID RES PIRATION

TRI-GAS, INC.

{>1.5 ATMOSPITERES)

PRESSURE MAY DEVE
EXDPOSURE, WITHOUT COMDL

OF ASPHYXTA DEPEND ON THE RAP
OPS AND HOW LONG IT CONTINUES. Iy SUDDEN ACUTE
MAY BE IMMEDRIATE. WITH SLOW DEVE
AND PULSE,

AWARENESS, TIGHTHNESS IN TR HEAD,

FAULTY JUDGEMENT, EMOTIONAL INSTAD

ASPHYXIA PROGRESSES, NAUSEA, VOMITING,

CONVULSIONS, DEEP COMA AND DEATH ARE PQ
CHRONIC EXPOSURE- NO DATA AVAILRALE.

JHOULT HE VPERFORMED By

IMMEDIATELY.

SKIN CONTACT -

NITROGEN ;

ACUTE EXPOSURE- KO ADYERSE EFFECT
THE RAPID EVAPORATION, THEZ LIQU
TINGLING, AND DAIN OR NUMBNESS
BECOME HARD AND WIHTTE AMD DEVEILL

CHRONIC EXPOSURE- NO ADVERSE EFFECTS HAVE BEEN REPORTED,

FIRST AID-

NADVERGE EFF
IN CASE QF PROS'I'BITE‘,
107 P. IF WARM WATER L
ATTECTED BART IN BLANEETS.
IT I BREING WARMELD , ALIOW ¢

ATTENTION IMMEDI ATELY .

PO

“d

Y0: 71T

9o,

9

IT IS UNLIKELY THAT EMERGENCY
ECTS QCCUR, GET MEDICAL ATTE
WIARM AFFECTEN SRIN IN WARM WATER
4 NOT AVAILABLE OR IMPRACTICAL TO UsE,
ENCOURAGE VIUTIM TO EXERCISE AFFPE

IRCULATION TC RETURN NATURALLY . ¢

I6TT-823-50G:vp 4

PAGE 3

NITROGEN INHALED UNDER INCREASED
« MAY DISSOLVE IN THE
AN ANESTEETIC, CAUSING NARCOHTS.
EASED DPRESSURE FOR A TIME AND WOO ARE
LOP DECCMPRESSION SICRNESS.,
ETE DECOMFRESSICN, MAY RESULT TN

IDITY WITH WHICH

LOPMENT THERE
ALR HUNGER, DIZZINESS, REDUCED
TINGLING SENSATIONS, INCOORDINATION,
ILITY, AND RADPID PATICUE. AS TuE
COLLAPGE, UNCONSCIOUSNESS,
SSIBLE.

5 HAVE DEEN REPORTED FROM THE GAS. DUE 1O
ID MAY CaUSsE FROSTBITE WITH REDNESH
IN MCRE SEVRRR CASKE,
P BLISTERS.

il

THE SKIN MaY

TREATMENT WILL BE REQUIRED. 1p

AT A TEMPERATUIR Ol
GENTLY WRAP
CTED PART WHITE
0T MEDICAL

AT SHT-TN |



EYE CONTACT:
NITROGEW :
ACUTE EXDPOSURE- MAY CAUSE TRRITATION IF SPRAYED DIRRCTLY INTO THRE EYRg.

PUE TC RAPRID EVAPORATION, THE LIQUID MAY CAUSE FROSTBITE WITH REDNESS,
PATIN AND BLURRED VISION.

CHRONICU EXPCSURE- NO ADVERSE EFFECTS3 HAVE‘EEEN REPORTLD,

FIRST AID- IMMEDIATELY WASH THE EYES NITH LARGE AMOUNTS OF WATER,
CCCASTONALLY LIFTING UDVER AND LOWER LIDS, uNTIL NO EVIDENCE oF CHEMICAL,
REMATNS {APPROXIMATELY 15-20 MINUTES). TF FROSTRITE I3 PRESENT, WARM WATER

1TG05123 TRI-CGAB, INC, PNGE 4
MAY DR PREFERRED. QERT MEDI1CAI, ATTKNTION IMMEDIATELY .

INGESTION:
HITROGEN ’
ACUTE EXJOSURE- INGESTION QF A GAS IS UNLIKELY. IF THE LIQUID Ig SWALLOWED,

FROSTRITE DAMAGE OF THE LIPS, MOUTH AND MUCOUS MEMBRANES MaY OCCUR.
CHRONTIC EXPOSURE- NO DATA AVAILABLR,

FIRST AID- It Isg UNLIKELY THAT EMERGENCY TREATMENT WILL BE REQUIRED,
IF AUVERSE EFFECTS CCCUR, TREAT SYMPTOMATICALLY AND SUPDPORTIVELY ANDY
GET MEDICAL ATTENTION.

RNTIDOTE:
NO SPECIFLC ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY .

REACTIVITY

REACTIVITY .
STABLE UNDER NORMAL, TEMPERATURES AND PRESEUREG

INCOMPATIBILITIES,
NITROGEN

LITHIUM: MAY IGNITE 1IN Tug GAS .

MAGNES TUM - VIOCLENT RERCTION WITH THE LIQUID QN IGHITION.
NEQDYMIUM ; VI1GOROUS REACTION.

OZCONE: MIXTURES OF THE GASES MaY BE EXPLOSIVE.

TITANIUM: WILL BURN IN NITROGEN ATMOSPHERE ,

DECOMPOSIT 0N ;

THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC OXIDES QF NITROGEN,

POLYMERIZATIGN:

HAZRRDOUIS POLYMERIZATION HAS NOT pERN REPOR

TED TO occun UNDER NORMAL
TEMPERATURES AND PRESSUREES .

G SOIT aR, G finy TAT T =270 ™re % 1 e



STCRAGE AND DISPDSAL
C3SERVE ALL FEDERAL, STATE AND LGOCAL RECULATIONS WEEN STORING-OR DISPOSTRG
OF THIS SUBSTANCE. FCOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THER
ENVIRONMENTAL PROTECTION AGENCY.

*+ STORAGE**
STORE IN ACCCUDANCE WITH 29 CFR 1910 101,
STORE AWAY FROM INCOMPATIBLE SUBSTANCES.

CONDITIONS TO AVOID

e T R R

DO NOT PERMIT PHYSTCAT, DAMAGE OR OVERHEATING OF CONRTAINERS . CONTENTS ARE
UNDER PRESSURE: CONTAINURS MAY VIOLENTLY RUPTURE AND TRAVEL A CONSIDERARLE

TCG0%5127 TRI-CAS, INC, PAGE 5

DISTANCLE,

OCCUPATIONAL 3DI LL:

STOP LEAK 11m YOU CAN DO IT WITHOUT RISK. KEEpP UNNECESSARY PROPLE AWAY;
ISOLATE HAZARD AREA AND TENY ENTRY.

PROTECTIVE EQUIT pMENT

VENTILATION: -
PROVIDE GENERAL DILIrrroN VENTILATION,

RESPIRATOR -

THE FOLLOWING RESPIRATORS ARE RECOMMENDED BASED oM INFORMATION FOOD IN THE
PHYS ICAL DATA, TOXTOITY AND HEALTI EPFECTS JECTIONS. THxY ARE RANKED 1N
URDER FROM MINIMUM TO MAXIMIM RESPTIRATORY PROTECTION.,

THE SPROIFLC RESPIRARTUR SELECTED MUST Bk BAGED OF CONTAMI
IN THE WORK PLACE, musT NOT EXCEED THE WORKING LIMITS OF THE RESPIRATOR AN
BE JOGINTLY APPROVED BY THE NATICNAL INSTITUTE FOR CCCUPATIONAL SAFETY AND
HEALTIE ANT) THE MINE SAFETY AND HEALTIH AD.’“IINIS'I']U\TION (HIOSH-MSHA) .

NATION LEVELS FCUND

ANY SUPPLIED-ATR RRSPIRATOR OPERATED IN FRESSURE -DEMAND OR OTIER POS
PRESSURF MODE .

ITIVE
ANY EELF—C‘ONT}\TNED BREATHING APPARNTIS

FOR FIREFIGNTING AND OTHER IMMEDRIATILY DANGEROUS TO LIFE OR EEALTH CONDITIONS .

R VOrTT 6. 9 finy EOTT-3T3-C05: X2 3msomndon s o ot oo



SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECET CPERATED TN
PRESBURE-DEMAND GR OTER POSITIVE PRESSURE MODE.

SUPPLIED-ALR RESPIRATOR WITH FULL FRCEPIECE AN OPRRATED TN PRESSURE- DEMAND
OR OTEHER POSITIVE FRESSURE MODE IN CCMBINATION WITH AN AUXILIARY

CLOTHING:

FOR THE GAS FORM, PROTECTIVE CLOTIIING NOT REQUIRED.

IF CONTACT WITH THE LIQUID FORM 15 POSSIRLE, EMPLOYEE musT WEAR APPROPHIATE
PROTECTIVE CLOTHING AND EQUIPMENT T DREVENT SKIN FPROM FRERZING.

GLOVEY
WEAR FULL PROTECTIVE, COLD INSULATING GLOVES,

BYE PROTECTION:
FOR THE GAS FORM EYE PROTECTION IS NOT REQUIRED BUT RECOMMENDED .
WHERE THERE IS ANY POSSIBILITY OF CONTACT WITH THE LIgU1ID FORD, EMPLOYER MUsT

WEAR SPLASH-DPROOR SAFETY GOGRLES AND A PACH3HIELD TO PREVENT CONTACT WITH THIgS
SUBSTANCE . CONTACT LENSES SHOULD NOT BE WORN .

EMERGENCY WASH FACILITIEs:

TGOA121 TRI-GAY, INnC. Onge 5
WHERE THERR 1g ANY POSSIBILITY THAT AN EMPLOYEE'sg EYES ANTI/OR SKIN MAY BE
EXPOSED TO TUL LIDUID FORM OF THIS SUBS'I"ANCB, THE EMPLOYER SHOULD PROVIDR AN

EYE WAsSH FOUNTAIN AND RQUICK DRENCH GHOWER WITHIN THE IMMEDTATE WORK NRER FOR
IMERGENCY UsE.

AUTHORIZRD - TRI-GAS, Inc. NO DIST’RIBU‘I’ION EXCEPT pg REQUIRED BY LaAwW.
DATE: 4/15/53 REVISION DATR. /157933

~ADDITIONAIL INFORMATTON-
TRI-GAS MAKES NO HARRAN'I‘IES, GURRANTEES OR REPRESENTATT
NATURE WTTH RESPRCT TG THE PRODUCT DR THIS DAaTh, EITHER EXPRESSRD Op IMBPLIED
AND WHETHEH ARISING RY T.AW O UTHERWIBE, LNCLUDING Dy NOT LiMITED TO ANY ‘
IMPLIED WARRANTY OF PERSONA, INTURY, PROFERTY OR UTHER DAMAGRS oF ANY NATURE
WHATEORVER, WIIETHER SPECIAL, INDIRECT, CONSEQUEN‘I‘IAL OR,C’OMPENSA’I’ORY DIRECT‘LY
OR INDIRECTLY RESULTING FROM Tup PUHIJC!\TION, U688 onr RELTANCE UpOy ’I‘I:IIS DRTAx

ONS 0F RNY KIND oOn

J0°d ST 95, 9 fivy) TOFI-870-C0 Wy e



LLiguid Nitrogen Material Safet Mata Sheet (MSDS) Page 1 of 6
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Liquid Nitrogén
MATERIAL SAFETY DATA SHEET

SECTION 1. PRODUCT IDENTIFICATION
PRODUCT NAME: Nitrogen, refrigerated liquid

CHEMICAL NAME: Nitrogen FORMULA: N,

SYNONYMS: Liquid Nitrogen, LIN, Cryogenic Liquid Nitrogen, Nitrogen
MANUFACTURER: Air Products and Chemicals, Inc.

e 7201 Hamilton Boulevard
o Allentown, PA 18195-1501

PRODUCT INFORMATION: 1-800-752-1597
MSDS NUMBER: 1041 REVISION: 5

REVISION DATE: July 1995**

SECTION 2. COMPOSITIONANFORMATION ON INGREDIENTS
Nitrogen is sold as pure preduct > 99%.
CAS NUMBER: 7727-37-9
EXPOSURE LIMITS:

OSHA: Not established ACGIH: Simple asphyxiant
SECTION 3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW

Liquid nitrogen is a colorless, odorless, extremely cold liquid and gas under pressure. ft can cause rapid
suffocation when concentrations are sufficient to reduce oxygen levels below 19.5%. Self Contained Breathing
Apparatus (SCBA} may be required. Contact with liquid or cold vapors can cause severe frostbite. Cold vapors in
the air will appear as a white fog due to condensation of moisture. While this may indicate the presence of the gas
it should not be used tc determine its concentration in the atmosphere. Oxygen concentrations must be monitored
in the release area. All cryogenic liquids produce large volumes of gas when they vaporize. One volume of liquid
nitrogen wiil expand to produce 696.5 equivalent volumes of gas.

EMERGENCY TELEPHONE NUMBERS:
800-523-9374 Continental U.S., Canada and Puerto Rico

610-481-7711 other locations

http:/stores.biochem, uiowa.edu/Pages/In2msds.htm 932008
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POTENTIAL HEALTH EFFECTS INFORMATION:

INHALATION: Simple asphyxiant.

EYE CONTACT: Tissue freezing and severe cryogenic burns if contacted into eyes.
SKIN CONTACT: Tissue freezing and severe cryogenic burn of skin.

CHRONIC EFFECTS: None established.

EXPOSURE INFORMATION:

ROUTE OF ENTRY: Inhalation

TARGET ORGANS: None

EFFECT: Asphyxiation (suffocation)

+ SYMPTOMS: Exposure to an oxygen deficient atmosphere (<19.5%) may cause dizziness, drowsiness,
nausea, vomiting, excess salivation, diminished mental alertness, loss of consciousness and death.
Exposure to atmospheres containing 8-10% or iess oxygen will quickly bring about unconsciousness
without warning, leaving individuals unable to help or protect themselves. Lack of sufficient oxygen can
cause serious injury or death.

Skin contact with liquid nitrogen can cause tissue freezing, resulting in severe burns. The burns are caused
Dy the extremely low temperatire of the cryogenic liquid and not the result of chemical action. Skin may
appear red with the formation of blisters. In cases that involve prolonged or severe ‘exposure, tissue may
freeze and have a waxy or yzllow appearance.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: None

CARCINOGENIC POTENTIAL: Nitrogen is not listed by NTP, OSHA or IARC as a carcinogen or suspected
carcinogen.

SECTION 4. FIRST AID

INHALATION: Persons suffering from lack of oxygen should be moved to fresh air. If victim is not breathing,
administer artificial respiration. f breathing is difficult, administer oxygen. Obtain prompt medical attention.

SKIN CONTACT: Remove any clothing that may restrict circulation to frozen area. Do not rub frozen parts as
tissue damage may result. As soon as practical place the affected area in a warm water bath which has a
temperature not to exceed 105°F (40°C). Never use dry heat Call a physician as soon as possible.

Frozen tissue is painless and appears waxy with a possible yellow color. It will become swollen, painful, and
prone to infection when thawed. if the frozen part of the body has been thawed, cover the area with dry sterile
dressing with a large buiky protective covering, pending medical care. In case of massive exposure, remove
clothing white showering with warm water. Call a physician.

EYE CONTACT: For exposure to liquid, immediately warm frostbite area with warm water (nct to exceed 105°F).

SECTION 5. FIRE AND EXPLOSION

FLASH POINT: AUTO IGNITION: FLAMMABLE LIMIT:

http:/stores.biochem.uiowa.edu/Pases/In2msds. him Q/3 /700K



Liquid Nitrogen Material Safet ata Sheet (MSDS) Page 3 of 6
- -y’

Not Applicable Nonflammable Nonflammable

EXTINGUISHING MEDIA: Nitrogen is nonflammable and does not support combustion. Use extinguishing media
appropriate for the surrounding fire.

HAZARDOUS COMBUSTION PRCDUCTS: None

SPECIAL FIRE FIGHTING INSTRUCTIONS: Nitrogen is a simple asphyxiant. If possible, remove nitrogen
containers from fire area or cool with water. Do not direct water spray at the container vent. Seif contained
breathing apparatus may be required for rescue workers. Evacuate the area.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Liguid nitrogen when spilled will vaporize rapidly fcrming an

oxygen deficient vapor cloud. Evacuate this area. Pressure in a container can build up due to heat and it may

rupture if pressure relief devices should fail to functien. Contact with cold fiquid or gaseous oxygen may cause
frostbite. Visibility may be obscured in its vaper cloud.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Evacuate all personnel from affected area. Increase ventilation to release area and monitor oxygen level. Use
appropriate protective equipment {(SCBA). To increase rate of vaporization spray large amounts of water on to the
spill from an upwind position. If leak is from container or it's valve, call the Air Products emergency telephone
number. Do NOT spray water directly at leak. If leak is in user’s system close cylinder valve and vent pressure
before attempting repairs.

SECTION 7. HANDLING AND STORAGE

STORAGE: Store and use with adequate ventilation. Do not store in a confined space. Cryogenic containers are
equipped with pressure relief devices to controi internat pressure. Under normal conditions these containers will
periodicaily vent product. Do not plug, remove, or tamper with pressure relief device.

HANDLING: Never aliow any unprotected part of the bedy to touch uninsulated pipes or vessels which contain
cryogenic fluids. The extremely cold metal will cause the flesh ta stick fast and tear when one attempts to
withdraw from it.

Use a suitable hand truck for.container movement. Containers shall be handled and stored in an upright position.
Do not drop, tip, or roll containers on their sides. Do not remove or interchange connections. If user experiences
any difficulty operating container valve or with container connections discontinue use and contact supplier. Use
the proper connection. DO NOT USE ADAPTERS.

Use piping and equipment adequately designed tc withstand pressures to be encountered. Use a check valve or
other protective apparatus in any line or piping from the cylinder to prevent reverse flow, To prevent ¢ryogenic
liquids or cold gas from being trapped in piping between valves the piping shall be equipped with pressure relief
devices. Only transfer lines designed for cryogenic liquids shalt be used. Some metals such as carbon steel may
become prittle at low temperatures, will easily fracture and should not be used with cryogenic figuids. It is
recommended that all vents be piped to the exterior of the building.

SPECIAL PRECAUTIONS: Some metals, such as carbon steel, may become brittle and fracture at low
temperatures.

For additional information concerning storage and handling refer to Compressed Gas Association pamphlet P-12
Safe Handling of Cryogenic Liquids available from the Compressed Gas Association, Inc., 1725 Jefferson Davis
Highway, Arlington, VA 22202-4102 Telephone (703) 412-0900.

SECTION 8. PERSONAL PROTECTION / EXPOSURE CONTROL

ENGINEERING CONTROLS: Natural cr mechanical ventilation to prevent oxygen deficient atmospheres under

hitp://stores.biochem.uiowa.eduw/Paces/In?meds htm O/ INOMNQ
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19.5% oxygen.

RESPIRATORY PROTECTION:

General Use: None required.

* Emergency Use: Self contained breathing apparatus (SCBA) or pesitive pressure airline with mask and
escape pack are to be used in oxygen deficient atmosphere. Respiratars will not functicon.

PROTECTIVE GLOVES: Loose fitting thermal insulated or leather gloves.
EYE PROTECTION: Full face shield and safety giasses are recommended.

OTHER PROTECTIVE EQUIPMENT: Safety shoes when handling containers, Long sleeve shirts and trousers
without cuffs.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES
APPEARANCE: Colorless, cryogenic liguid
ODOR: Odorless

MOLECULAR WEIGHT: 28.01

BOILING POINT (1atm): -3204 ° F (-195.8 ° C)

SPECIFIC GRAVITY (Air=1): 0.967

FREEZING POINT/MELTING POINT: -345.8 °F (-209.9° C)

VAPOR PRESSURE (AT 20 ° c): th applicable

GAS DENSITY (At70 °F (21.1 ° C) and 1 Atm): 0.072 Ibift3 (1.153 kg/m?3)

SOLUBILITY IN WATER (volivol at 32 ° F (9 ° )3z 0.023

EXPANSION RATIO: (For liquid to gas)at 70 ° F (21.1° C): 1 to 696.5
SECTION 10. REACTIVITY / STABILITY

CHEMICAL STABILITY: Stable

CONDITIONS TO AVOID: None

INCOMPATIBILITY: None

HAZARDOUS DECOMPOSITION PRODUCTS: None

HAZARDOUS POLYMERIZATION: Will not occur.

hitp://stores.biochem_utowa.edu/Paves/In? msds. him Q1 0ne
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SECTION 11. TOXICOLOGICAL INFORMATION
Nitrogen is a simple asphyxiant.
SECTION 12. ECOLOGICAL INFORMATION

The atmosphere contains approximately 78% nitrogen. No adverse ecological effects are expected. Nitrogen
does not contain any Class | or Class || ozone depleting chemicals. Nitrogen is not listed as a marine pollutant by
DOT 49 CFR.

SECTION 13. DISPOSAL

UNUSED PRODUCT/EMPTY CONTAINER: Return container and unused product to supplier. Do not attempt to
dispose of unused product.

DISPOSAL: For emergency disposal, discharge slowly to the atmosphere in a well ventiiated area or outdoors.

SECTION 14. TRANSPORTATION:
DOT HAZARD CLASS: 22
DOT SHIPPING LABEL: Nonflammable Gas
DOT SHIPPING NAME: Nitrogen, Refrigerated Liquid
IDENTIFICATION NUMBER: .UN1977
REPORTABLE QUANTITY {RQ): Ncne

SPECIAL SHIPPING INFORMATION: Containers should be transported in a secure upright position in a well
ventilated truck. Never transport in passenger compartment of a vehicle.

SECTION 15. REGULATORY INFORMATION
U.S. FEDERAL REGULATIONS:

CERCLA: Comprehensive Environmental Response, Compensation, and Liability Act of 1980 requires notification
to the National Response Center of a release of quantities of hazardous substances equa!l to or greater than the
reportable quantities (RQ) in 40 CFR 302 4.

CERCLA REPORTABLE QUANTITY: None
SARA TITLE Ill: SUPERFUND AMENDMENT AND REAUTHORIZATION ACT OF 1986

* SECTION 302: Requires emergency planning based on threshold planning quantities (TPQ) and release
reporting based on reportable quantities (RQ) of EPA’s extremely hazardous substances (40 CFR 355)

Nifrogen is not listed as an Extremely Hazardous Substance.

e SECTIONS 311/312: Require submission of material safety data sheets (MSDSs) and chemical inventory
reporting with identification of EPA defined hazard classes. The hazard classes for this preduct are:

IMMEDIATE HEALTH: Yes PRESSURE: Yes

http://stores.biochem.uiowa.eduw/Pages/In2msds. htm O/ NAR
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DELAYED HEALTH: No REACTIVITY: No

FIRE: No

e SECTION 313: Requires submissicn of annuai reports of release of toxic chemicals that appear in40 CFR
372. This information should be included in all MSDSs that are copied and distributed for this material

Nitrogen is not listed as a toxic chemical.
TGXIC SUBSTANCE CONTROL ACT (TSCA): Nitrogen is listed on the TSCA inventory.
Environmental Protection Agency (EPA)

» 40 CFR Part 68: Risk Management for Chemical Accident Release Pravention.
Nitrogen is notlisted as a regulated substance.
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

* 29 CFR 1910.119: Process Safety Management of Highly Hazardous Chemicals. Requires faciities to
deveiop a process safety management program based on Threshold Quantities (TQ) of highly hazardous
chemicals.

Nitrogen is not listed as a Highly Hazardous Chemical.
STATE REGULATIONS:

CALIFORNIA:

¢ Proposition 65:This product does NOT contain any listed substances which the State of Califomia requires
warning under this statute.

SCAQMD Rule: VOC = Not applicable
SECTION 16. SUPPLEMENTAL INFORMATION
NFPA RATINGS: HMIS RATINGS:
HEALTH: 3 HEALTH: 3
FLAMMABILITY: 0 FLAMMABILITY: O
REACTIVITY: 0 REACTIMITY: 0
SPECIAL: SA*

*Compressed Gas Association recommendation to designate simple asphyxiant.

" Documents with effective dates of July 1995 and July 1998 are identical in content and either may be used.

hitp://stores.biochem.uiowa.edu/Paces/In?msds. htm 0/3/700%



i MSDS: ISOPROPYL ALCOHOL, ( IPA, 2-PROPANOL)_!

B Reagent ACS |

L SECTION | CHEMICAL PRODUCT AND COMPANY IDENTIFICATION —!

TELECHEM INTERNATIONAL, INC

524 E. WEDDELL

Sunnyvale, CA 94089

1-408-744-1331

www.arrayit.com

EMERGENCY TELEPHONE NUMBER: 1-800-424-9300 (NORTH AMERICA)
Date MSDS Prepared: December 28. 2001

Safety Data Review Date: February 7. 2002

MSDS Preparer's Name: R. Schena

CHEMICAL FAMILY:: alcohols, aliphatic

L SECTION 2 COMPOSITION, INFORMATION ON INGREDIENTS J

COMPONENT: ISOPROPYL. ALCOHOI.
CAS NUMBER: 67-63-0 '

EC NUMBER (EINECS): 200-661-7

EC INDEX NUMBER: 603-117-00-0
PERCENTAGE: 100.00

| SECTION 3 HAZARDS IDENTIFICATION B

NFPA RATINGS (SCALE 0-4): HEALTH=1 FIRE=3 REACTIVITY=0

EMERGENCY OVERVIEW:

PHYSICAL FORM: soluble concentrate

MAJOR HEALTH HAZARDS: respiratory tract irritation, cye irritation, central
nervous system depression

PHYSICAL HAZARDS: Flash back hazard.

POTENTIAL HEALTH EFFECTS:
INHALATION:
SHORT TERM EXPOSURE: same as effects reported in short term ingestion,
irritation. hallucinations
LONG TERM EXPOSURE: no information on significant adverse effeets
SKIN CONTACT:
SHORT TERM EXPOSURE: same as effccts reported in short term ingestion,
irritation
LONG TERM EXPOSURE: jrritation
EYE CONTACT:



o
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SHORT TERM EXPOSURE: irritation (possibly severe). eye dama
LONG TERM EXPOSURE: irritation
INGESTION:
SHORT TERM EXPOSURE: changes in blood pressurc. nausea. vomiting. stomach
pain, difficulty breathing, irregular heartbeat. headache. drowsincss.
dizziness, disorientation, loss of coordination, lung congestion. internal
bleeding, kidney damage, coma
LONG TERM EXPOSURE: no informaticn on significant adverse effects

CARCINOGEN STATUS:
OSHA: No

NTP: No

IARC: No

SECTION 4 FIRST AID MEASURES

INHALATION: If adverse effects occur. remove to uncontaminated area. Give
artificial respiration if not breathing. Get immediate medical atiention,

SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while
removing contaminated clothing and shoes. Get medical attention. if needed.
Thoroughly clean and dry contaminated clothing and shoes before reuse.

EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then gel
immediate medical attention.

INGESTION: Contact local poison control center or physician immediately. Never
make an unconscious person vomit or drink fluids. When vomiting occurs. keep
head tower than hips to help prevent aspiration. If person is unconscious.
turn head to side. Get medical attention immediately.

NOTE TO PHYSICIAN: For ingestion, consider gastric lavage and activated
charcoal slurry. Consider oxygen.

l:— SECTION 5 FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARDS: Severe fire hazard. The vapor is heavicr than air.
Vapors or gases may ignite at distant ignition sources and flash back.
Vapor/air mixtures are explosive.

EXTINGUISHING MEDIA: alcohol resistant foam, carbon dioxide. regular dry
chemical. water

Large fires: Use alcohol-resistant foam or flood with fine water spray.

FIRE FIGHTING: Move container {rom fire area if it can be done without risk.



Cool containers with water spray until well after the fire is ou. Stay away
from the ends of tanks. For fires in cargo or storage area: Cool containers
with water from unmanned hose holder or monitor nozzles until well after
fire is out. If this is impossible then take the following precautions; Keep
unnecessary peopic away, isolate hazard area and deny entry. Let the fire
burn. Withdraw immediately in case of rising sound from venting safety
device or any discoloration of tanks due to fire. For tank. rail car or tank
truck: Evacuation radius: 800 meters (1/2 mile). Do not attempt to
extinguish fire unless flow of material can be stopped first. Flood with
fine water spray. Do not scatter spilled material with high-pressure water
streams. Cool containers with water spray until well after the fire is out.
Apply water from a protected location or from a safe distance. Avoid
inhalation of material or combustion by-products. Stay upwind and keep out
of low areas.

FLASH POINT: 53.0F.11.7C

L SECTION 6 ACCIDENTAL RELEASE MEASURLS

OCCUPATIONAL RELEASE::

Avoid heat. flames. sparks and other sources of ignition. Remove sources of
ignition. Stop leak if possible without personal risk. Reduce vapors with

water spray. Small spills: Absorb with sand or other non-combustible material.
Collect spilled material in appropriate container for disposal. Large spills:
Dike for later disposal. Keep unnecessary people away, isolate hazard area and
deny entry. Stay upwind and keep out of low arcas.

r SECTION 7HANDLING AND STORAGE

STORAGE: Store and handle in accordance with all current regulations and
standards. Keep separated from incompatible substances.

r SECTION 8 EXPOSURE CONTROLS, PERSONAL PROTECTION

EXPOSURE LIMITS:
[SOPROPYL ALLCOHOL:
ISOPROPYL ALCOHOL (ISOPROPANOL.: 2-PROPANOL):
400 ppm (980 mg/m3) OSHA TWA
500 ppm (1230 mg/m3) OSHA STEL (vacated by 58 FR 35338. June 30. 1993)
400 ppm ACGIH TWA
300 ppm ACGIH STEL
400 ppm (980 mg/m3) NIOSH recommended TWA 10 hour(s)
500 ppm (1225 mg/m3) NIOSH recommended STEL
500 mg/m3 (200 ml/m3) DI'G MAK (peak limitation category-Il. 1)
400 ppm (999 mg/m3) UK OES TWA
500 ppm (1250 mg/m3) UK OES STEL.



MEASUREMENT METHOD: Charcoal tube: 2-Butanol/Carbon disulfide: Gas
chromatography with flame ionization detection; NIOSH IV # 1400. Alcohols
VENTILATION: Ventilation equipment should be explosion-resistant if explosive
concentrations of material are present. Ensure compliance with applicable

exposure limits.

EYL PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye
wash fountain and quick drench shower in the immediate work area.

CLOTHING: Wear appropriate chemical resistant clothing.
GLOVES: Wear appropriate chemical resistant gloves.

RESPIRATOR: The following respirators and maximum use concentrations are drawn
from NIOSH and/or OSHA.
2000 ppm
Any supplied-air respirator operated in a continuous-flow mode.
Any chemical cartridge respirator with a full facepiece and organic vapor
cartridge(s).
Any air-purifying respirator with a full faccpiece and an organic vapor
canister.
Any powered, air-purifying respirator with organic vapor cartridge(s).
Any self-contained breathing apparatus with a full facepiece.
Any supplied-air respirator with a full facepiece.
Escape -
Any air-purifying respirator with a full facepicce and an organic vapor
canister.
Any appropriate escape-type. self-contained breathing apparatus.
For Unknown Concentrations or Immediately Dangerous to Life or Health -
Any supplied-air respirator with full facepiece and operated in a
pressure-demand or other positive-pressure mode in combination with a
separate cscape supply.
Any self-contained breathing apparatus with a full facepicce.

L SECTION 9 PHYSICAL AND CHEMICAIL PROPERTIES )

Appearance and Odor: COLORLESS LIQUID; CHARACTERISTIC ODOR
Boiling Point: 180F.,82C

Melting Point: -127F -88C

Vapor Pressure (MM Hg/70 F): 33 MMHG

Vapor Density (Air=1); 2.07

Specific Gravity: 0.7864

Decomposition Temperature: UNKNOWN

Evaporation Rate And Ref: 2.88 (N-BUTYL. ACETATE=1)

Sotubility In Water: COMPLETE



Percent Volatiles By Volume: 100
Corrosion Rate (IPY): UNKNOWN
SECTION 10 STABILITY AND REACTIVITY

REACTIVITY: Stable at normal temperatures and pressure. Stable at normal
temperatures and pressure.

INCOMPATIBILITIES: acids, metals, oxidizing materials, combustible materials,
halogens. peroxides. bases. metal salts

ISOPROPYL ALCOHOL:

ACIDS: Incompatible.

ACIDS ANHYDRIDES: Incompatible.

ALUMINUM: Dissolution is exothermic.

BARIUM PERCHLORATE: Formation of explosive compound.

2-BUTANONE (METHYL ETHYL KETONE): Accelerates the peroxidation ofthe

alcohol.

CHROMIUM TRIOXIDE (GRANULAR): [gnition.

COATINGS: May be attacked.

DIOXYGENYL TET RAFLUOROBORA I'E: Ignition at ambient temperatures.

HALOGENS: Incompatible.

HYDROGEN + PALLADIUM (PARTICLES): Ignition on exposure to air.

HYDROGEN PEROXIDE: Formation of explosive compound.

KETONES: Markedly increases the possibility of peroxidation.

NITROFORM (TRINITROMETHANE): Dissolves liberating heat and possibly

exploding.

OLEUM: Temperature and pressure increase in closed container.

OXIDIZERS (STRONG): Fire and explosion hazard.

OXYGEN (GAS): Autoxidation, on exposure to light, results in formation of
ketones and potentially explosive hydrogen peroxide.

PHOSGENE: In the presence of iron salts, may explode,

PLASTICS: May be attacked.

POTASSIUM TERT-BUTOXIDE: ignition.

RUBBLR: May be attacked.

SODIUM DICHROMATE + SULFURIC ACID: Exothermic reaction with possible
incandescence.

See also ALLCOHOLS.

ALCOHOLS:
ACETALDEHYDE: Violent condensation reaction,
BARIUM PERCHLORATE: Formation of highly explosive perchloric ester on
refluxing.
CHLORINE: IFormation of highly explosive alkyl hypochlorites.
DIETHYL ALUMINUM BROMIDE: Spontancous ignition,
ETHYLENE OXIDE: Possible explosion
HEXAMETHYLENE DHSOCYANATE: Possible explosion in absence of solvent.



HYDROGEN PEROXIDE + SULFURIC ACID: Possible explosion.
HYPOCHLOROUS ACID: Formation of highly explosive alkyl hypochlorites.
[SOCYANATES: Possible explosion in absence of solvent,

LITHIUM ALUMINUM HYDRIDE: Vigorous reaction.

NITROGEN TETROXIDE: Possible explosion.

PERCHLORIC ACID (HOT): Dangerous interaction.

PERMONOSULFURIC ACID: Possible explosion on contact with primary or
secondary alcohols.

TRI-ISO-BUTYL ALUMINUM: Violent reaction.

HAZARDOUS DECOMPOSITION:
Thermal decomposition products: oxides of carbon

POLYMERIZATION: Will not polymerize.

r SECTION 11 TOXICOLOGICAL INFORMATION

ISOPROPYL ALCOHOL:

IRRITATION DATA:
500 mg skin-rabbit mild; 100 mg eyes-rabbit severe: 10 mg eyes-rabbit
moderate: 100 mg/24 hour(s) eyes-rabbit moderatc

TOXICITY DATA: _
14432 mg/kg oral-man TDLo; 223 mg/kg oral-human TDLo: 5272 mg/kg oral-man
LDLo; 3570 mg/kg oral-human LDl.o; 13 gm/kg oral-infant TDLe: 2 ml/kg
unreported-human L.DLo; 2770 mg/kg unreported-man LDLo: 1375 mg/kg
unreported-infant TDLo; 5045 mg/kg oral-rat LD50; 16000 ppm/8 hour(s)
inhalation-rat [,C50; 2735 mg/ky intraperitoneal-rat LD50: 1088 mg/kg
intravenous-rat LD50: 3600 mg/kg oral-mouse LD50; 12800 ppm/3 hour(s)
inhalation-mouse LCLo; 4477 mg/kg intraperitoneal-mouse LD50: 6 gm/kg
subcutancous-mouse LDLo; 1509 mg/kg intravenous-mouse 1.D50; 1537 mg/ke
oral-dog LDLo; 1024 mg/kg intravenous-dog LDLo; 6 ml/kg oral-cat LDLo; 1963
mg/kg intravenous-cat LDLo; 6410 mg/kg oral-rabbit LD50; 12800 mg/kg
skin-rabbit LD50; 667 mg/kg intraperitoneal-rabbit LD350: 1184 mg/kg
intravenous-rabbit LD50: 2560 mg/kg intraperitoneal-guinea pig 1.D30; 3444
mg/kg intraperitoneal-hamster LD30; 20 pm/kg parenteral-frog LDLo; 6 gm/kg
subcutaneous-mammal L.DLo; 7 ml/ke/7 day(s) intermittent oral-rat TDLo: 100
mg/m3/4 hour(s)-17 week(s) intermittent inhalation-rat TCLo; 8000 ppm/8
hour(s)-20 week(s) intermittent inhalation-rat TCLo: 3000 ppm/6 hour(s)-90
day(s) intermittent inhalation-rat TCLo: 2500 ppm/6 hour(s)-2 year(s)
intermittent inhalation-rat TCLo; 10000 ppm/6 hour(s)-11 day(s) intermittent
inhalation-mouse TCLo: 5000 ppm/6 hour(s)-13 week(s) intermitient
inhalation-mouse TCLo: 5000 ppm/6 hour(s)-13 week(s) intermitient
inhafation-mouse TCLo: 5000 ppm/6 hour(s)-78 week(s) intermittent
inhalation-mouse TCl.o

CARCINOGEN STATUS: IARC: Human Inadequate Evidence. Animal [nadequate
Fvidence, Group 3; EC: Category 1



Human Sutficient Evidence. IARC Group 1. Workers involved in the manufacture
of isopropyl alcohol by the strong-acid process, involving the formation of
isopropy oils. showed an increase in paranasat and laryngeal cancer.
LOCAL EFFECTS:
Irritant: inhalation, eye
ACUTE TOXICITY LEVEL:
Slightly Toxic: inhalation, dermal absorption. ingestion
TARGET ORGANS: central nervous system
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: kidney disorders. liver
disorders,
respiratory disorders, skin disorders and allergies
MUTAGENIC DATA:
Not determined
REPRODUCTIVE EFFECTS DATA:
Not determined
HEALTH EFFECTS:
INHALATION:
ACUTLE EXPOSURE:
ISOPROPYL AL.COHOL: Human subjects exposed 1o 400 ppm for 3-5 minutes had
mild irritation of the nose and throat. At 800 ppm the irritation was not
severe but uncomfortable. Chest tightness and wheezing have also been
reported in humans. Higher concentrations may cause effects as detailed in
acute ingestion, The length of time required to produce deep narcosis in
animals was inversely proportional to the concentration: The onset of deep
narcosis ranged from 460 minutes at 3250 ppm to 100 minutes at 24.500 ppm.
CHRONIC EXPOSURE:
ISOPROPYL ALCOHOL: Mice subjected to 10900 ppm isopropyl alcohol in air
for about 4 hours/day until they had accumulated 123 hours of exposure
were narcotized but survived. Reversible fatty changes were observed in
the liver. Male mice exposed to cither 1000 or 5000 ppm of isopropyl
alcohol vapor for 6 hours a day for 9 exposures exhibited hyaline droplet
nephropathy. Reproductive effects have been reported in animals. There has
been an increased incidence of cancer of the paranasal sinuses, and
possibly of the larynx, in the manufacture of isopropyl alcohol by the
strong acid process, involving the formation of isopropyl oils. It is not
clear which substances are responsible.

SKIN CONTACT:
ACUTE EXPOSURE:
ISOPROPYL ALCOHOL: Contact with the skin may cause slight irritation.
Conlact dermatitis has been reported in a few sensitive individuals.
Substance may be dermally absorbed resulting in systemic toxicity as
detailed in acute ingestion. Toxic effects may become more marked if
absorption and inhalation occur concurrently.

CHRONIC EXPOSURE:



ISOPROPYL ALCOHOL: Repeated or prolonged exposure may cause dermatitis due
to the defatting action on the skin. Repeated and prolonged exposure o

the skin of rabbits caused slight erythema. drying. and superficial

desquamation.

EYE CONTACT:

ACUTE EXPOSURE:
ISOPROPYL ALCOHOL: May cause severe irritation with eye damage. In rabbit
eyes, a drop caused mild transitory injury and a 50% aqueous solution
after 3 minutes caused moderate irritation. Contact with a 70% solution
caused conjunctivitis. iritis, and corneal opacity.

CHRONIC EXPOSURE:;
ISOPROPYL. ALCOHOL.: Prolonged or repeaied exposure to vapors may cause
conjunctivitis,

INGESTION:

ACUTE EXPOSURE:
ISOPROPYL ALCOHOL: Ingestion may cause abdominal pain, hematemesis,
nausea, vomiting. and hemorrhage. Central nervous system depression may
occur with headache, dizziness. flushing, incoordination, haltucinations,
stupor. confusion, hypotension. areflexia, and refractory narcosis.
Oliguria followed by diuresis and coma may also occur. Other symptoms may
include hypoglycemia, tenderness and edema of muscles, and arrhythmias.
Vomiting with aspiration may cause aspiration pneumonia,

CHRONIC EXPOSURE:
ISOPROPYL ALCOHOL: No adverse effects resulted in humans following daily
ingestion of 2.6 and 6.4 mg/kg for 6 weeks. Rats that ingested 0.5 to
10.0% isopropyl alcohol in drinking water for 27 weeks showed decreased
bedy weight. Prolonged oral administration in rabbits produced anesthesia
and death. Reproductive effects have been reported in animals.

SECTION 12 ECOLOGICAL INFORMATION _’

Not determined

-

SECTION 13 DISPOSAL CONSIDERATIONS

Disposc in accordance with all applicable regulations,

SECTION 14 TRANSPORT INFORMATION

L]

U.S. DEPARTMENT OF TRANSPORTATION:
DOT PSN Code: HWY
DOT Proper Shipping Name: ISOPROPANOL OR [SOPROPYL ALCOIIOL



DOT Class: 3

DOT ID Number: UN1219

DOT Pack Group: 11

DOT Label: FLAMMABLE LIQUID

IMO PSN Code: ITK

IMO Proper Shipping Name: ISOPROPYL ALCOHOL
IMO Regulations Page Number: 3244

IMO UN Number: 1219

IMO UN Class: 3.2

IMO Subsidiary Risk Label: -

IATA PSN Code: ONH

IATA UN ID Number: 1219

IATA Proper Shipping Name: ISOPROPANOL
TATA UN Class: 3

IATA Label: FLAMMABLE LIQUID

SECTION 15 REGULATORY INFORMATION

California Proposition 63: Not regulated.

CANADIAN REGULATIONS: -
WHMIS CLASSIFICATION: Not determined.

EUROPEAN REGULATIONS:
EC CLASSIFICATION (CALCULATED): Not determined.

SECTION 16 OTHER INFORMATION

MSDS SUMMARY OF CHANGES
SECTION 2 COMPOSITION, INFORMATION ON INGREDIENTS
SECTION 3 HAZARDS IDENTIFICATION
SECTION 11 TOXICOLOGICAL INFORMATION
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Science Lab

Chemicals & Laboratory Equipment

Fire

Reactivity O

Personal
Protection

Material Safety Data Sheet
Nitric acid, 70% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Nitric acid, 70% Contact Information:
Catalog Codes: SLN1963, SLN1549 Sciencelab.com, Inc.

. 14025 Smith Rd.
CAS#: Mixture. Houston, Texas 77396
RTECS: Not applicable. US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Water; Nitric acid, fuming ) i
Order Online: ScienceLab.com

Cl#: Not applicable.
CHEMTREC (24HR Emergency Telephone), call:

Synonym: Nitric Acid, 70% 1-800-424-9300
Chemical Name: Not applicable. International CHEMTREC, call: 1-703-527-3887
Chemical Formula: Not applicable. For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Water 7732-18-5 30
Nitric acid, fuming 7697-37-2 70

Toxicological Data on Ingredients: Nitric acid, fuming: VAPOR (LC50): Acute: 244 ppm 0.5 hours [Rat]. 344 ppm 0.5 hours
[Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion, . Slightly
hazardous in case of inhalation (lung sensitizer). Liquid or spray mist may produce tissue damage particularly on mucous
membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce
severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath. Prolonged exposure may
result in skin burns and ulcerations. Over-exposure by inhalation may cause respiratory irritation. Severe over-exposure can
result in death. Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is characterized
by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to lungs, mucous membranes, upper respiratory
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tract, skin, eyes, teeth. Repeated or prolonged exposure to the substance can produce target organs damage. Repeated
or prolonged contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged
exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: of combustible materials

Explosion Hazards in Presence of Various Substances:
Explosive in presence of reducing materials, of metals, of alkalis. Slightly explosive in presence of combustible materials. Non-
explosive in presence of open flames and sparks, of shocks.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Flammable in presence of cellulose or other combustible materials. Phosphine, hydrogen sulfide, selenide all ignite when
fuming nitric acid is dripped into gas. Phosphine ignites in concentrated nitric acid. Nickel tetraphosphide ignites with fuming
nitric acid. Contact with metals may evolve flammable hydrogen gas. A jet of ammonia will ignite nitric acid vapor. Cellulose
may be converted to the highly flammable nitrate ester on contact with the vapor of nitric acid as well as the liquid itself.

Special Remarks on Explosion Hazards:
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Reacts exlposively with metallic powders, carbides, cyanides, sulfides, alkalies and turpentine. Can react explosively with
many reducing agents. Arsine, phosphine, tetraborane all oxidized explosively in presence of nitric acid. Cesium and rubidium
acetylides explode in contact with nitric acid. Explosive reaction with Nitric Acid + Nitrobenzene + water. Detonation with Nitric
Acid + 4-Methylcyclohexane. The addition of warm fuming nitric acid to phosphine causes explosion. Addition of water to
nitration mixture diluted with an equal volume of water can cause a low order explosion. Cyclopentadiene reacts explosively
with fuming nitric acid. Mixtures of fuming nitric acid and acetonitrile are high explosives. (Nitric acid, fuming)

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Oxidizing material. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-
combustible material. Do not get water inside container. Avoid contact with a combustible material (wood, paper, oil,
clothing...). Keep substance damp using water spray. Do not touch spilled material. Use water spray curtain to divert vapor
drift. Use water spray to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for
assistance on disposal. Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible
material.. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient
ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or

the label. Avoid contact with skin and eyes. Keep away from incompatibles such as reducing agents, combustible materials,
organic materials, metals, acids, alkalis, moisture. May corrode metallic surfaces. Store in a metallic or coated fiberboard drum
using a strong polyethylene inner package.

Storage:
Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Do not store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:
TWA: 2 STEL: 4 (ppm) from ACGIH (TLV) [United States] TWA: 2 STEL: 4 from OSHA (PEL) [United States] Consult local
authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.
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Odor: Acrid. Disagreeable and choking. (Strong.)
Taste: Not available.

Molecular Weight: Not applicable.

Color: Colorless to light yellow.

pH (1% soln/water): Acidic.

Boiling Point: 121°C (249.8°F)

Melting Point: -41.6°C (-42.9°F)

Critical Temperature: Not available.

Specific Gravity: 1.408 (Water = 1)

Vapor Pressure: 6 kPa (@ 20°C)

Vapor Density: 2.5 (Air = 1)

Volatility: Not available.

Odor Threshold: 0.29 ppm

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility:
Easily soluble in cold water, hot water. Soluble in diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Incompatible materials

Incompatibility with various substances:
Highly reactive with alkalis. Reactive with reducing agents, combustible materials, organic materials, metals, acids.

Corrosivity:
Extremely corrosive in presence of aluminum, of copper, of brass. Non-corrosive in presence of glass, of stainless steel(304),
of stainless steel(316)

Special Remarks on Reactivity:

A strong oxidizer. Reacts violently with alcohol, organic material, turpene, charcoal. Violent reaction with Nitric acid + Acetone
and Sulfuric acid. Incompatible with combustible materials, metallic powders, hydrogen sulfide, carbides, aldehydes, cyanides,
chromic acid, hydrogen sulfide, metals, metal powders, organic solvents, acetic acid, alcohols. Nitric Acid will react with water
or steam to produce heat and toxic, corrosive and flammable vapors. (Nitric acid, fuming)

Special Remarks on Corrosivity:

In presence of traces of oxides, it attacks all base metals except aluminum and special chromium steels. It will attack some
forms of plastics, rubber, and coatings. Nitric Acid corrodes almost all metals except gold, and white gold, forming nitrates. No
corrosive effect on bronze. No corrosivity data for zinc, and steel

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
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LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
Contains material which may cause damage to the following organs: lungs, mucous membranes, upper respiratory tract, skin,
eyes, teeth.

Other Toxic Effects on Humans:
Extremely hazardous in case of inhalation (lung corrosive). Very hazardous in case of skin contact (corrosive, irritant,
permeator), of eye contact (corrosive), of ingestion, .

Special Remarks on Toxicity to Animals: LDL - Lowest Published Lethal Dose [Human] - Route: Oral; Dose: 430 mg/kg
(Nitric acid, fuming)

Special Remarks on Chronic Effects on Humans: May cause adverse reproductive effects based on animal data (effects on
newfborn, fetotoxicity)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Severely irritates skin. Causes skin burns and may cause deep and penetrating ulcers
of the skin with a characteristic yellow to brownish discoloration. May be fatal if absorbed through skin. Eyes: Severely
irritates eyes. Causes eye burns. May cause irreversible eye injury. Ingestion: May be fatal if swallowed. Causes serious
gastrointestinal tract irritation or burns with nausea, vomiting, severe abdominal pain, and possible "coffee grounds"
appearance of the vomitus . May cause perforation of the digestive tract. Inhalation: May be fatal if inhaled. Vapor is extremely
hazardous. Vapor may cause nitrous gas poisoning. Effects may be delayed. May cause irritation of the mucous membranes
and respiratory tract with burning pain in the nose and throat, coughing, sneezing, wheezing, shortness of breath and
pulmonary edema. Other symptoms may include nausea, and vomiting. Chronic Potential Health Effects: Repeated inhalation
may produce changes in pulmonary function and/or chronic bronchitis. It may also affect behavior (headache, dizziness,
drowsiness, muscle contaction or spasticity, weakness, loss of coordinaton, mental confusion), and urinary system (kidney
faillure, decreased urinary output after several hours of uncorrected circulatory collapse). Repeated exposure may cause
discoloration and/or errosion of teeth (dental enamel). Eye irritation and respiratory tract signs and symptoms resembling
those of frequent upper respiratory viral infections have been associated with chronic nitric acid exposure.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material
Identification: : Nitric acid (Nitric acid, fuming) UNNA: 2031 PG: Il

Special Provisions for Transport: Marine Pollutant

Section 15: Other Regulatory Information
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Federal and State Regulations:

New York release reporting list: Nitric acid, fuming Rhode Island RTK hazardous substances: Nitric acid, fuming Pennsylvania
RTK: Nitric acid, fuming Florida: Nitric acid, fuming Minnesota: Nitric acid, fuming Massachusetts RTK: Nitric acid, fuming
New Jersey: Nitric acid, fuming TSCA 8(b) inventory: Water; Nitric acid, fuming SARA 302/304/311/312 extremely hazardous
substances: Nitric acid, fuming SARA 313 toxic chemical notification and release reporting: Nitric acid, fuming 70% CERCLA:
Hazardous substances.: Nitric acid, fuming: 1000 Ibs. (453.6 kQ);

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS D-2A: Material causing other toxic
effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):

R8- Contact with combustible material may cause fire. R35- Causes severe burns. S23- Do not breathe gas/fumes/vapour/
spray [***] S26- In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. S36- Wear
suitable protective clothing. S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label
where possible).

HMIS (U.S.A.):
Health Hazard: 3
Fire Hazard: 0
Reactivity: 0
Personal Protection:
National Fire Protection Association (U.S.A.):
Health: 4
Flammability: 0
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 10:58 AM

Last Updated: 06/09/2012 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Data Safety Sheet (MSDS): HYDROCHLORIC ACID

u Product Identification 1[ 7. Handling and Storage ]
. .. 8. Exposure Controls/Personal
2. Composition - .
Prolection

3. Hazards Identification

9. Physical and Chemical
Properties

|4. First Aid Measures

| L0. Stability and Reactivity |

@Fire Fighting Measures

[[11. Toxicological Information ]

L(). Accidental Release Measurﬂ

12. Licological Information |

_

|[13. Disposal Considerations

I

|
L 16. Other Information ]

Note: This information sheet has been re-formatted for better clarity by the Department of Barth

Sciences.

Some of the data such as information on shipping and weapons treaties were intentionally left out. If you
want to look at the complete MSDS, you can either check one of the hardeopy versions in the

Department,

contact the manufacturer, or check one of the various Web-based databases such as those compiled
by BU's Office of Environmental Health & Safety (www.bu.edv/chs/msds/index.htm).

Return to MSDS Index

1. Product Identification

MSDS Name: Hydrochloric Acid, Reagent ACS

Chlorohydric acid, hydrogen chloride, muriatic acid. spirits of salt,
Company Identification: Acros Organies N.V.

One Reagent Lane

Fairlawn, NJ 07410

For information in North America, call: 800-ACROS-01
For emergencies in the US, call CHEMTRIEC: 800-424-9300

Top of Page

MSDYS Tndes

2. Composition/Information on Ingredients

“: CASH —||(?hcmic:|anmc

% _|[EINECS# ]j
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7647-01-0 [[Hydrochloric acid. reagent ACS || 37% [231-595-7 |
[7732-18-5 ||Water |[Balance]231-791-2 |

Hazard Symbols: C
Risk Phrases: 34 37

Top of Page
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3. Hazards Fdentification

Emergency Overview

EMERGENCY OVERVIEW
Appearance: Clear, colorless to faintly yeliow.

Danger! Corrosive. Sensitizer. Causes eye and skin burns. May cause severe respiratory and digestive
tract irritation with possible

burns.

Target Organs: None.

Potential Health Effects

Lye:

May cause irreversible eye injury. Vapor or mist may cause irritation and severe burns. Contact with
liquid is corrosive to the eyes and causes severe burns. May cause painful sensitization to light. May
Cause conjunctivitis,

Skin:

May be absorbed through the skin in harmful amounts. Contact with liquid is corrosive and causes
severe burns and uleeration. May cause photosensitization in certain individuals.

Ingestion:

May cause circulatory system failure. Causes severe digestive tract burns with abdominal pain,
vomiting, and possible death. May cause _

corrosion and permanent tissue destruction of the esophagus and digestive tract.

Inhalation:

Causes severe irritation of upper respiratory tract with coughing, burns, breathing difficulty, and
possible coma. May cause pulmonary edema and severe respiratory disturbances.

Chronic:

Prolonged or repeated skin contact may cause dermatitis, Repeated exXposure may cause erosion of tecth.
May cause conjunctivitis and photosensitization.

Topol Page
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4. First Aid Measurces

Eyes:

Flush eyes with plenty of water for at least I3 minutes, occasionally lifting the upper and lower lids. Get
medicat aid

immediately. Do NOT allow vietim o rub or keep eyes closed.

Skin:

Get medical aid. Rinse area with large amounts of water for at least 15 minutes. Remove contaminated
clothing and shoes.

Ingestion:

Do NOT induce vomiting. [ victim is conscious and alert, give 2-4 cupfuls of milk or water. Get
medical aid immediately.

Inhalation:

Remove from exposurc to fresh air immediately. If not breathing, give artificial respiration, 1 breathing
i1s difficult, give oxygen. Get medical aid. ' '

Notes to Physician: :

Treat symptomatically and supportively.

Top of Page

MSDS Index

5. Fire Fighting Measures

General Information:

As in any fire, wear a self-contained breathing apparatus in pressure-demand, MSIHA/NIOSH {(approved
or equivalent), and full

protective gear. Not flammable, but reacts with most metals to form flammable hydrogen gas. Use water
spray to keep fire-exposed containers ¢cool.

Extinguishing Media: :

Substance is nonfllammable; use agent most appropriate to extinguish surrounding fire.

Autoignition Temperature: Not available.
Flash Point: Not available.

NFPA Rating: Not published.

Explosion Limits, Lower: Not available.
Upper: Not available.

Top of Page
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6. Accidental Release Measures
General Information: Use proper personal protective equipment ay indicated in Seciion §.
Spills/Leaks:

http/Awww. buedu/es/ Tabsa fe by /LS MS DS MS FIvdChloric Acid. bl Q11 M09
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Large spills may be neutralized with dilute alkaline solutions of soda ash, or lime. Absorb spill using an
absorbent, non-combustible

materiat such as earth, sand. or vermiculite.
Top of Page

MSDS Index

7. Handling and Storage

IHandling:

Wash thoroughly after handling. Remove contaminated clothing and wash before reuse. Use with
adequate ventilation. Do not get on skin
or ineyes. Do not ingest or inhale.

Storage:

Keep away from heat and flame. Do not store in direct sunlight. Store in a cool. dry, well-ventilated area
away [rom incompatible substances.

Top of Page
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8. Exposure Controls/Personal Protection

Engineering Controls:
Use adequate general or local exhaust ventilation to keep airborne
concentrations below the permissible exposure limits.

Exposure Limits

Chemical Name ACGIH NIOSH OSIIA - Final PIELs
flydrochloric acid, reagent ACS C S ppm; C 7.5 mg/m3 50 ppm [DLY C 5 ppm; C 7 mg/m3

OSHA Vacated PELs:
Hydrochloric acid, reagent ACS:
No OSHA Vacated PELs are listed for this chemical.

Personal Protective Equipment

Eyes:

Wear appropriate protective eycpliasses or chemical safety gogples as deseribed by OSHA's eye and face
protection regulations in 29 CFR 1910.133 or Buropean Standard TN 166,

skin:

Wear appropriate protective gloves (o prevent skin exposure.

Clothing:

Wear appropriate protective clothing to prevent skin exposure,

Respirators;

hitp:/Awww buedu/es/labsatety TSMS DS s/MS] lydChloricAcid.html R1/7700%
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Follow the OSHA respirator regulations found in 29CFR 1910.134 or Buropean Standard BN 149,
Always use a NIOSH or European Standard EN 149 approved respirator when necessary.

Top of Page
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9. Physical and Chemical Properties (Hydrochloric Acid)

Clear, colorless to taintly yellow
Appearance: liquid
[Odor; lIStrong pungent —|
[Solubility: 823 /1. water at 32F ]
Devsivy: o L1619 ]
pH: 11 (01N sob) ]

%0 \{olﬂtiles by volume @@ 21C Not available

(70F);

LBoiling Point: 230 deg IF ]
{Melting Point: [-101 deg I j
Vapor Density (Air=1): l1.257 ]
IVapor Pressure: 1160 mm Hg ]
l:’?';xporation Rate (Butyl acetate 20

Molecular Formula: FICI
Molecular Weight: 36.46

- N
Top ol Page
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10. Stability and Reactivity

Chemieal Stability:

Stable under normal temperatures and pressures.
Conditions to Avoid:

Incompatible materials, light.

Incompatibilities with Other Materials:

Acetate, acetic anhydride, aleohols 4+ hydrogen cyanide, 2-aminoethanol. ammonium h
carbide, caleium phosphide, cesium acetylene carbide, cesium carbide, chlorosulfonic
difluoroethylene. ethylene diamine, ethylencimine, fuorine, lithium silicide, magnesium boride,
mereuric subfate, oleum, perchloric acid, potassium permanganate, b-propiolactone, propylene oxide,
rubidum acetylenc carbide. rubidum carbide, silver perchlorate + carbon tetrachloride, sodium, sodium
hydroxide. sulfuric acid, uranium phosphide, vinyl acetate, Substance polymerizes on contact with

ydroxide, calecium
acid, 1,1~
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aldehydes or epoxides.

Hazardous Decomposition Products:

Hydrogen chloride, chlorine, carbon monoxide, carbon dioxide,
hydrogen pas.

Hazardous Polymerization: May oceur.
Top of Page
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1. Toxicological Information

RTECS#:

CASH# 7647-01-0: MW4025000

CAS# 7732-18-5: ZCO 110000

1L.D50/1.C50:

CAS# 7647-01-0: Inhalation, mouse: LC50 =1108 ppmy/1H: Inhalation, rat: 1.C50 =3124 ppm/1H; Oral
rabbit: L3S0 = 900 mg/kg. _ ‘ ‘

CAS# 7732-18-5: Oral, rat: LD50 =90 ml/kg.

3

Carcinogenicily:

Hydrochloric acid, reagent ACS -

IARC: Group 3 carcinogen

Epidemiology:

No information available.

Teratogenicity:

Embryo or Fetus: Stunted fetus, ihi-rat TCLo=450 mg/m3/1H Specific
Developmental Abnormalities: homicostasis, ihl-rat TCLo=450 mg/m3/11,
Reproductive Effects:

No information available.

Neurotoxicity:

No information available.

Mutagenicity:

No information available.

Other Studies:

None,

Top ol PMage

MSIDS Index
12. Ecological Information

FFeotoxicity:
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Trout LCLO0=10 mg/L/24H Shrimp LC350=100-330 ppm Starfish LC50=100-330my/I./48H Shore crab

LC50=240 mg/L./A4811 Chronic plant toxicity=100 ppm

Environmental Fate:
Substance will neutralize soil carbonate-based components.

Physical/Chemical:
No information available.

Other:
None.

Top of Page
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13. Disposal Considerations

Dispose of in @ manner consistent with federal, state, and local regulations.

RCRA D-Series Maximum Concentration of Contaminants: None listed.
RCRA D-Series Chronic Toxicity Reference Levels: None listed.
RCRA F-Series: None listed.

RCRA P-Series: None listed.

RCRA U-Series: None listed

Top of Page
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16. Other Information
MSDS Creation Date: 11/09/1995 Revision #4 Date: 4/28/1008

The information above is believed to be accurate and represents the best
information currently available (o us. [owever, we make no warranty of
merchantability or any other warranty, express or implied, with respect 1o
such information, and we assume no liabilily resulting from its use. Users
should make their own investigations to delermine the suitability of the
information for their particular purposes. In no way shall Fisher be liable
for any claims, losses, or damages of any third party or for lost profits
orany special, indirect, incidental, consequential or exemplary

damages, howsoever arising, even if Fisher has been advised of

the possibility ol such damages.

Top of Page
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Sulturic Actd MSDS Page 1 of 7

Material Data Safety Sheet (MSDS): SULFURIC ACID

| 1. Product Identification | 7. Handling and Storage ’

8. Exposure Controls/Personal

2. Composition Protection

9. Physical and Chemical
Propertics

[i. First Aid Measures 1[ 10. Stability and Reactivity ]
LS. Fire Fighting Measures j| 11. Toxicological Information |
| 6. Accidental Release Measures|{ 12. Ecological Information T
| | 13. Disposal Considerations |
| | 16. Other Information |

3. Hazards Identification

Note: This information sheet has been re-formatted for better clarity by the Department of Earth
Sciences.

Some of the data such as information on shipping and weapons treatics were intentionally left out. If you
want 1o look at the complete MSDS, you can either check onc of the hardcopy versions in the
Department,

contact the manufacturer, or check one of the various Web-based databases such as those com piled

by BU's Office of Environmental Health & Safety (www.bu.edu/ehs/msds/index.htm).

Return to MSDS Index

1. Product ldentification

MSDS Name: Sulfuric acid. reagent acs

Synonyms: Hydrogen Sulfate, Oil of Vitriol, Vitriol Brown Oil, Matting Acid, Battery Acid
Company Identification: Acros Qrganics N.V.

One Reagent Lanc

Fairlawn, NJ 07410

For information in North America. call: 800-ACROS-01

For emergencies in the US, call CHEMTREC: 800-424-9300

Top of Page
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2. Compeosition/Information on Ingredients

ICASH |{Chemical Name |2 [EINECS# ]

| 7I | O |
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Sulfuric Acid MSDS Page 2 of 7

7664-93-9  ISulfuric acid [95-98.0%  |p31-639-5 |
7732-18-5  |[Water ||Balance 231-791-2 |

Hazard Symbols: XI C
Risk Phrases: 35 36/38

Top of Page
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3. Hazards ldentification

EMERGENCY OVERVIEW

Appearance: colorless to brown.

Danger! Harmful if inhaled. Corrosive. IHygroscopic. Causes digestive and respiratory tract burns.
Causes digestive and respiratory tract irvitation. Causes severe eye and skin irritation and burns. Target
Organs: None known.,

Potential Health Effects

Eye:

May cause irreversible eye injury. Causes eye irritation and burns.

Skin:

Causces severe skin irritation and burns.

Ingestion:

Causes gastrointestinal tract burns.

Inhalation:

Harmful it inhaled. May cause severe irritation of the respiratory tract with sore throat, coughing,
shortness of breath and delayed lung edema. Causes chemical burns to the respiratory tract.
Chronic:

Prolonged or repeated skin contact may cause dermatitis. Prolonged or repeated inhalation may cause
nosebleeds, nasal congestion, erosion of the teeth, perforation of the nasal septum, chest pain and
bronchitis. Prolonged or repeated cye contact may cause conjunctivitis.

Top of Page
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4. First Aid Measures

Lyes:

Get medical aid immediately. Do NOT allow victim to rub or keep eyes closed. Iixtensive irrigation is
required {at least 30 minutes).

Skin:

Get medical aid immediately. Flush skin with plenty of soap and water for at feast 15 minutes while
removing contaminated clothing and shocs. SPEEDY ACTION [S CRITICAL!

Ingestion:

Do NOT induce vomiting. If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never ive
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anything by mouth to an unconscious person. Get medical aid immediately.

[nhalation:

Get medical aid immediately. Remove from exposure 10 fresh air immediately. It breathing is difficult.
give oxygen.

Notes to Physician:

Treat symptomatically and supportively.
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5. Fire Fighting Measures

General Information:

Wear appropriate protective clothing to prevent contact with skin and cves. Wear a self-contained
breathing apparatus (SCBA) to prevent contact with thermal decomposition products. Contact with
water can cause violent liberation of heat and splattering of the material.

Extinguishing Medjia:

Do NOT use water directly on fire. Use water spray to cool fire-exposed containers. Use carbon dioxide
or dry chemical.

Autoignition Temperature: Not available.

Flash Point: 340 deg C ( 644.00 deg F)

NFPA Rating: Not published.

Explosion Limits, Lower: Not available.

Upper: Not available.

Top of Page
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6. Accidental Release Measures

General Information: Use proper personal protective cquipment as indicated in Section 8.

Spills/Leaks:
Cover with sand. dry lime or soda ash and place in a closed container for disposal.

Top of Page
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7. Handling and Storage
Handling:

Wash thoroughly after handling. Remove contaminated clothing and wash before reuse. Use only ina
well ventilated area. Do not get in eyes. on skin. or on clothing. Keep container tightly closed. Do not
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Sulturic Acid MSDS Page 4 ot'7

ingest or inhale. Do not allow contact with water. Discard contaminated shoes,
Storage:

Keep container closed when not in use. Store in a cool. dry, well-ventilated area away from
incompatible substances. Corrosives arca.

Top of Page
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8. Exposure Controls/Personal Protection
Enginecring Controls:
Use adequate general or local exhaust ventilation to keep airborne

concentrations below the permissible exposure limits.

Exposure Limits

Chemical ]  IOSHA - Final
Nane ACGIH NIOSH PEI s
-l mg/m3; 3 I mg/m3 TWA: 15, ||l mg/m3

Sulfurie acidl /13 STEL  [mg/m3 IDLH TWA

OSHA Vacated PELs:
Sulfuric acid: 1 mg/m3 TWA

Personal Protective Equipment
Eyes:
Wear appropriate protective eyeglasses or chemical safety goggles as described by OSHA's eye and face

protection regulations in 29 CFR 1910.133 or European Standard EN166.

Skin:
Wear appropriate protective gloves to prevent skin exposure.

Clothing:
Wear appropriate protective clothing to prevent skin exposure.

Respirators:
Follow the OSHA respirator regulations found in 29CFR 1910.134 or European Standard TN 149,
Always use a NIOSH or European Standard EN 149 approved respirator when necessary.

Top ot Page
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9. Physical and Chemical Properties ()

|Appearance: llcolotless to brown liquid |
Odor: |Odorless i
Solubility: ]

Density: ]11.8400 g/em3 |
pH: |Not available I
%o Volatiles by volume @ 21C

(70F):

[Boiling Point: ]280 deg C @ 760.00mm Hg |
Melting Point: I3 deg C ]
[Vapor Density (Air=1 ): T|1.2 ka/m3 j
[Vapor Pressure {mm Hgo): ”< 0.00120 mm He 7
Evaporation Rate: [Slower than ether |
[Viscosity: |Not available |

Molecular Formula: H204S
Molecular Weight: 98.08

Top of Page
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10. Stability and Reactivity

Chemical Stability:
Stable under normal temperatures and pressures.

Conditions to Avoid:
Contact with water, metals, excess heat. combustible materials.
organic materials,

Incompatibilitics with Other Materials:

Acids (mineral. oxidizing, e.g. chromic acid, hypochlorous acid, nitric acid, sulfuric acid), alcohols and
glycols (e.¢. butyl alcohol. ethanol, methanol, ethylene glycol). aldehydes (e.g. acetaldehyde, acrolein,
chloral hydrate, formaldchyde), amines (aliphatic and aromatic. c.g. dimethyl amine. propylamine,
pyridine, tricthylamine), azo, diazo. and hydrazines (¢.g. dimethy! hydrazine. hydrazine. methyl
hydrazine), caustics {c.g. ammonia, ammonium hydrozide, calcium hydroxide. potassium hydroxide.
sodium hydroxide). cyanides {(e.g. potassium cyanide, sodium cyanide), dithiocarbamates (e.g. ferbam.
manch, metham. thiram), fluorides (inorganic, ¢.g. ammonium fluoride, calcium fluoride. cesium
fluoride). isocyanates (e.g. methyl isocyanate), metals (alkali and alkaline. €.4. cesium, potassium,
sodium). metals as powders (¢.g. hatnium, raney nickel). metals and metal compounds {toxic, e.g.
beryllium, lead acetate. nickel carbonyl, tetraethyl lead). nitrides {c.g. potasstum nitride. sodium n.

Hazardous Decomposition Produets:
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Sulfuric Acid MSDS Page 6 of 7

Oxides of sulfur.

Hazardous Polymerization: Has not been reported.

Top of Page
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11, Toxicological Information

RTECS#:
CASH# 7664-93-9: WS3600000

LDS0/1.C50:
CAS# 7664-93-9: Inhalation. mouse: LC30 =320 mg/m3/2H; Inhalation, rat: LC50 =510 mg/m3/2H;
Oral. rat: LD50 = 2140 mg/ke.

Carcinogenicity:

Sulfuric acid -

ACGIH: A2 - Suspected Human Carcinogen

OSHA: Select carcinogen

TIARC: Group 1 carcinogen

Epidemiology:

Workers exposcd to industrial sulturic acid mist showed a statistical increase in laryngeal cancer. This
data suggests a possible relationship between carcinogenisis and inhalation of sulfuric acid mist.
Teratogenicity:

No data available.

Reproductive Effects:

No data available.

Neurotoxicity:

No data available.

Mutagenicity:

No data available.

Other Studies:

No data available,
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12. Ecological Information

Lcotoxicity:
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Sulfuric acid is harmful to aquatic life in very low concentrations. It may be dangerous if it enters water
intakes. The aquatic toxicity for bluegill in fresh water was 24.5 ppm/24 hr. which was lethal,
Environmental Fate:

Not avatlable.

Physical/Chemical:

Not available.

Other:

Not available.
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13. Disposal Considerations

Dispose of in a manner consistent with federal, state, and local regulations.
RCRA D-Series Maximum Concentration of Contaminants: None listed.
RCRA D-Series Chronic Toxicity Reference Levels: None listed.

RCRA F-Series: None listed.

RCRA P-Series: None listed.

RCRA U-Series: None listed.
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16. Other Information

MSDS Creation Date: 2/01/1996 Revision #3 Date: 10/01/1997

The information above is believed to be accurate and represents the best
information currently available to us. However, we make no warranty of
merchantability or any other warranty, express or implied, with respect to
such information. and we assume no liability resulting from its use. Users
should make their own investigations to determine the suitabilily of the
information for their particular purposes. In no way shall Fisher be liable
for any claims, losses, or damages of any third party or for lost profits

or any special. indirect, incidental. consequential or exemplary

damages, howsoever arising. even if Fisher has been advised of

the possibility of such damages.
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MATERIAL SAFETY DATA SHEET

Hydrogen Peroxide (20 to 40%)

This document has been prepared to meet the requirements of the U.S. OSHA Hazard Communication
Standard. 29 CFR 1910.1200 and Canada’s Workplace Hazardous Materials Information System {WHMIS)
requirements.

MSDS Ref. No.: 7722-84-1-3
Date Approved: 06/03/2008
Revision No.: 11

1. PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAMIE: Iydrogen Peroxide (20 to 40%)

ALTERNATE PRODUCT NAME(S): Durox® Reg. & L.R 35%, Oxvpure® 35%. Standard 27.5 & 35%.
Super D® 25 & 35, Technical 35%, HTP 33%., OHP 33%, Chlorate
Grade. 20%. Semiconductor Reg, Seg, RGS, RGS 2, RGS 3, 314

GENERAL USE: Durox® 35% Reg. & LR - meets the Food Chemical Codex
requirements for aseptic packaging and other food related
applications.

Oxypure® 35% - certified by NSF to meet NSF/ANSI Standard 60
requirements for drinking water treatment.

- —
Standard 27.5 and 353% - most suitable grade for industrial bleaching,
processing, potlution abatement and general oxidation reactions.

Semiconductor Reg. Seg. RGS. RGS 2, RGS 3, 31% - conform to
ACS and Semi Specs. for water etching and cleaning, and
applications requiring low residues,

Super D® 25 and 35% - meets US Pharmacopoeia specifications for
3% topical solutions when diluted with proger quality water. While
manufactured to the USP standards for purity and to FMC's
demanding ISO 9002 quality standards, FMC does not claim that it's
Hydrogen Peroxide is manufactured in accordance with all
pharmaceutical cGMP conditions,

Technical 35% - essentially free of inorganic metals suituble for
chemical synthesis.

HTP 35% - specially formulated for aerospace equipment
conditioning.

OHP 35% - specially formulated for OHP process, advanced
oxidation, and activated peroxide applications

Chlorate Grade 20% - specially formulated for use in chlorate
manufacture or processing.
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Hydrogen Peroxide {20 to 40%) {7722-84-1-3) Date: 06:03:2008
MANUFACTURER EMERGENCY TELEPHONE NUMBERS
FMC CORPORATION (281) 474-8730 {Plant: Pasadena, TX, US - Call Collect)
FMC Peroxygens (2507 561-4221 (Plant: Prince George, BC, Canada - Call
1735 Market Street Collect)

Philadelphia, PA 19103 (303) 3959048 (Medical - U.S. - Call Callect)

(215) 299-6000 (CGeneral [nformation}

msdsinfoiime.com (Email - General Informaticon) For feak. fire, spill, or accident emergencies, call:
(8007 424-9300 (CIIEMTREC - U.S.AL)

FMC of Canada Ltd. (613)996-6666 (CANUTEC - Canada)

FMC Peroxygens

PG Pulp Mill Road

Prince George, BC VIN2S6

(250) 5614200 {General Information)

2. HAZARDS IDENTIFICATION
EMERGENCY OVERVIEW:

¢ (lear. colorless, odorless liquid

¢ Oxidizer.

¢  Contact with combustibles may cause fire. .

s Decomposes yielding oxygen that supports combustion of organic matters and can cause overpressure
if confined.

s Corrosive to eyes, nose, throat, lungs and gastrointestinal tract.

POTENTIAL HEALTH EFFECTS: Corrosive to eyes, nose, throat and lungs. May cause

irreversible tissue damage to the eyes including blindness. May cause skin irritation.

3. COMPOSITION / INFORMATION ON INGREDIENTS

I Chemical Name CAS# Wit.% : EC No. EC Class

! Hydrogen Peroxide 7722-84-1 20-40 1231-763-0 0. C, Xn; R5- R8-R35-
: i R20/22

I Water T732-18-5 60 - 80 i1231-791.2 Not classitied
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Hydrogen Peroxtde (20 to 40%) (7722-84-1-3) Date: 060372608

4. FIRST AID MEASURES

EYES: tnmediately flush with water for at least t5 minutes, lifting the upper and lower evelids
intermittently. See a medical doctor or ophthalmologist immediately.

SKEN: Wash with plenty of soap and water. Get medical attention if irritation oceurs and persists.

INGESTION: Rinse mouth with water. Dilute by giving | or 2 glasses of water. Do not induce
vomiting, Never give anything by mouth to an unconscicus person. See a medical doctor immediately,

INHALATION: Remove to fresh air, If breathing difficulty or discomfort oceurs and persists,
contact a medical doctor.

NOTES TO MEDICAL DOCTOR: Hydrogen peroxide at these concentrations is a strong

oxidant. Direct contact with the eye is likely to cause corneal damage especially if not washed immediately.
Careful ophthalmologic evaluation is recommended and the pessibility of focal corticosteroid therapy
should be considered. Because of the likelihood of corrosive effects on the gastrointestinal tract after
ingestion, and the unlikelihood of systemic effects, attempts at evacuating the stomach via emesis induction
or gastric lavage should be avoided. There is a remote possibility, however, that a nasogastric or orogastric
tube may be required for the reduction of severe distension due to gas formation.

— 5. FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA: Flood with water.

FIRE / EXPLOSION HAZARDS: Product is non-combustible. On decomposition releases

oxygen which may intensify fire,

FIRE FIGHTING PROCEDURES: Any tank or container surrounded by fire should be

flooded with water for cooling. Wear full protective clothing and self-contained breathing apparatus.

FLAMMABLE LIMITS: Non-combustible
SENSITIVITY TO IMPACT: No data available

SENSITIVITY TO STATIC DISCHARGE: No data available

6. ACCIDENTAL RELEASE MEASURES

RELEASE NOTES: Dilute with a large volume of water and hold in a pond or diked area until
hydrogen peroxide decomposes. Hydrogen peroxide may be decomposed by adding sodium metabisulfite
or sodium sulfite afier diluting to about 5%. Dispose according to methads outlined for waste disposal,
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Hvdrogen Peroxide (20 to 40%) (7722-84-1-3) Date: (G6/63/.2008

Combustibie materials exposed to hvdrogen peroxide should be immediately submerged in or rinsed with
large amounts of water to ensure that all hydrogen peroxide is removed. Residual hydrogen peroxide that is
allowed o dry (upon evaporation hydrogen peroxide can concentrate} on erganic materials such as paper,
tabrics, cotton. leather, wooed or other combustibles can cause the material 1o ignite and result in a fire.

7. HANDLING AND STORAGE

HANDLING: wear chemical splash-type monogoggles and full-face shield. impervious clothing,
such as rubber, PVC, etc., and rubber or neoprene gloves and shoes. Aveid cotton, wool and leather. Avoid
excessive heat and centamination. Contamination may cause decomposition and generation of oxygen gas
which could result in high pressures and possible container rupture. Hydrogen peroxide should be stored
enty in vented containers and transferred only in a prescribed manner (see FMC Technical Bulletins).
Never return unused hydrogen peroxide to original container, empty drums should be triple rinsed with
water betore discarding. Utensils used for handling hydrogen perexide should only be made of glass,
stainless steel, aluminum or plastic.

STORAGE: Store drums in cool areas out of direct sunlight and away from combustibles. For bulk
storage refer to FMC Technical Bulletins.

COMMENTS: VENTILATION: Provide mechanical general andior local exhaust ventilation to
prevent release of vapor or mist into the work environment.

- 8. EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMITS

T

Chemical Name ACGIH JOSHA | Supplier
i | .

t

Hydrogen Peroxide ! | ppm (TWA) I ppm (PEL)
1.4 mghn3 (PEL)

ENGINEERING CONTROLS: ventilation should be provided to minimize the release of

hydrogen peroxide vapors and mists into the work environment. Spills should be minimized or confined
tmmediately to prevent release into the work area. Remove contaminated clothing immediately and wash
before reuse.

PERSONAL PROTECTIVE EQUIPMENT

EYES AND FACE: Use chemical splash-type monogoeggles and a full-face shield made
of polycarbonate, acetate, polycarbonate/acetate, PETG or thermoplastic.

RESPIRATORY: It concentrations in excess of 10 ppmare expected, use NIOSIVDITEHS
approved self-contained breathing apparatus (SCBA}, or other approved atmospheric-supplied
respirator (ASR) equipment (e.g.. a tull-face airline respirator (ALR}Y). DO NOT use any form of
air-purifying respirator (APR) or filtering tacepiece (AKA dust mask), especially those containing
oxidizable sorbants such as activated carbon.
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Hydrogen Peroxide (20 to 40%) (7722-84-1-3) Date: 06/03/2008

PROTECTIVE CLOTHING: For body protection wear impervious clothing such as

an approved splash protective suit made of SBR Rubber, PVC (PVC Outershell wi/Polyester
Substrate), Gore-Tex (Polyester trilaminate w/Gore-Tex), or a specialized HAZMAT Splash or
Protective Suite (Level A, B, or C). For toot protection, wear approved boots made of NBR, PVC,
Polyurethane, or neoprene. Overboots made of Latex or PVC, as well as firefighter boots or
specialized HAZMAT boots are also permitted. DO NOT wear any form ef boot or overboots
made of nylon or nylon blends. DO NOT use cotion, wool or leather, as these materials react
RAPIDLY with higher concentrations of hydrogen peroxide. Completety submerge hydrogen
peroxide contaminated clothing or other materials in water prior to drying. Residual hydrogen
peroxide, it allowed to dry on materials such as paper, fabrics, cotton, leather, wood or other
combustibles can cause the material to ignite and result in a fire.

GLOVES: For hand protection, wear approved gloves made of nitrile, PVC, or neoprene.
DO NOT use cotton, wool or leather for these materials react RAPIDLY with higher
concentrations of hydrogen peroxide. Thoroughly rinse the cutside of gloves with water prior to

removal. Inspect regularly for leaks.

ODOR:

APPEARANCE:

AUTOIGNITION TEMPERATLURE:
BOILING POINT:

COEFFICIENT OF OIL / WATER:

DENSITY / WEIGHT PER VOLUME:

EVAPORATION RATE:
FLLASH POINT:
FREEZING POINT:

ODOR THRESHOLD:
OXIDIZING PROPERTIES:
PERCENT VOLATILE:

pH:

SOLUBILITY IN WATER:
SPECIFIC GRAVITY:

VAPOR DENSITY:
VAPOR PRESSURE:

9. PHYSICAL AND CHEMICAL PROPERTIES

Odorless
Clear, colorless liquid
Non-combustible

103°C248°F (20%); 107°C/223°F (31%); 108°C/226°1
(33%)

Not available

Not available

> 1| (Butyl Acetate = 1)

Non-combustible

-13°CA6°F (209%); -26°C/-15°F (319%); -33°C/-27°F (35%)
Not available

Strong oxidizer

100

<= 3.7
50-60 @ 25°C (1% solution)

100 %

1.07 @ 20°CHC (20%): 1.1 @ 20°CH°C (319%): 1.13 @
20°CHA°C (35%:)

{Air=1): Not available

28 mmHg @ 30°C (20%): 24 mmHg @ 30°C (31%): 23
mmHg @ 30°C (33%)
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Hydrogen Peroxide (20 to 40%) {7722-84-1-3) Date: 06032008

10. STABILITY AND REACTIVITY

CONDITIONS TO AVOID: Excessive heat or contamination could cause
product to become unstable,

STABILITY: Stable (heat and contamination could cause
decomposition)

POLYMERIZATION: Will not occur

INCOMPATIBLE MATERIALS: Reducing agents, wood, paper and other

combustibles, iron and other heavy metals, copper
alloys and caustic.

HAZARDOUS DECOMPOSITION PRODUCTS:  Oxygen which supports combustion.

COMMENTS: Materials to Avoid : Durt, organics, eyanides and combustibles such as woad, paper,
oils, etc.

11. TOXICOLOGICAL INFORMATION

EYE EFFECTS: 35% hydrogen peroxide: Extremely imitating/corrosive (rabbit) [FMC Study
Number: 183-748]

SKIN EFFECTS: 35% hydrogen peroxide: Mildly irritating after 4-hour exposure (rabbit) [FMC
Study Number: [83-747)

DERMAL LDsy: 35% hydrogen peroxide: > 2,000 mgikg (rabbit) [FMC Study Numnber: 183-746]
ORAL LDsg: 35% hydrogen peroxide: 1,193 mg/kg (rat) [FMC Study Number: 183-745)
INHALATION LCS(): 50% hydrogen peroxide: > 0.17 mg/l (.rat) [FMC Study Number: 189-1080]
TARGET ORGANS: Eyes. nose, throat and lungs

ACUTE EFFECTS FROM OVEREXPOSURE: Extremely irritating/corrosive to eyes

and gastrointestinal tract. May caunse irreversible tissue damage to the eves including blindness. Inhalation
of mist or vapors may be severely irritating 10 nose, throat and lungs. May cause skin irritation.

CHRONIC EFFECTS FROM OVEREXPOSURE: The International Agency tor

Research on Cancer (IARC) has concluded that there is inadequate evidence for carcinogenicity of
hydrogen peroxide in humans. but himited evidence in experimental animals (Group 3 - not classifiable as
to its carcinogenicity to humans), The American Conference of Governmental Industnal Uygienists
(ACGIH) has concluded that hydrogen peroxide is a Contirmed Animal Carcinogen with Unknown
Relevance to Humans' (A3).
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Hydrogen Peroxide (20 1o 40%%) (7722-84-1-3) Date:  06:403/2008
CARCINOGENICITY:
~Chemical Name IARC NTP | osta Other |
- Hydrogen Peroxide Not listed Not listed Not listed C(ACGIHTY Listed (A3,
; Animal Carcinogen)

12. ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL INFORMATION: Channel catfish 96-hour LC:y = 37.4 mg/L
Fathead minnow 96-hour LCsy = 16.4 mg/L

Daphnia magna 24-hour ECs, = 7.7 mg/L

Daphnia pulex 48-hour LCsq = 2.4 mg/L

Freshwater snail 96-hour LCs = 17.7 mg/L

For memz infarmation mefer to ROFTOC "ot Aggeggment of Commodity Fhemicals No. 23, Hydragen
Peroxide.” ISSN-0773-6339, January 1993

CHEMICAL FATE INFORMATION: 1lydrogen peroxide in the aquatic environment is
subject to various reduction or oxidation processes and decomposes into water and oxygen. Hydrogen
percxide half-life in freshwater ranped from 8 hours to 20 days, in air from 10-20 hrs. and in soils from
minutes to hours depending upon microbiological activity and metal contaminants.

13. DISPOSAL CONSIDERATIONS
DISPOSAL METHOD: an acceptable method of disposal is to dilute with a large amount of

water and allow the hydrogen peroxide to decompose followed by discharge into a suitable treatment
system in accordance with all regulatory agencies. The appropriate regulatory agencies should be
contacted prior to dispesal.

14. TRANSPORT INFORMATION

U.S. DEPARTMENT OF TRANSPORTATION (DOT)

PROPER SHIPPING NAME: Hydrogen peroxide. aqueous solutions with
not less than 20% but not more than 40%
hydrogen peroxide

PRIMARY HAZARD CLASS / DIVISION: 3.1 (Oxidizer)
UN/NA NUMBER: IN 2014
PACKING GROUP: 1

LABEL(S): Oxidizer, Corrosive
PLACARD(S): 5.8 (Oxidizer)

Page 7 of 1



A —

Hydrogen Peroxide {20 to 40%) (7722-84-1-3) Date: 06/03/200%

ADDITIONAL INFORMATION; DOT Marking: Hydrogen Peroxide,
agueous solution with not less than 20%,,
but not more than 40% Hydrogen Peroxide,
UN 2014
Hazardous Substance/RQ: Not applicable
49 STCC Number: 4918773

DOT Spec: stainless steel’high puriry
aluminum cargo tanks and rail cars. UN
Spec: HDPE drums. Contact FMC for
specific details.

INTERNATIONAL MARITIME DANGEROUS GOODS (IMDG)

PROPER SHIPPING NAME: Hydrogen peroxide, aqueous solutions with
net less than 20%. but not more than 60%%
hydrogen peroxide.

INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAOQ) /
INTERNATIONAL AIR TRANSPORT ASSOCIATION (IATA)

PROPER SHIPPING NAME: Hydrogen peroxide, aqueous solutions with
not less than 20%, but net more than 40%
hydrogen peroxide (*}.

OTHER INFORMATION:

(*) Air regulations permit shipment of Hydrogen Peroxide (20 - 40%) in non-vented containers for Air
Cargo Only aircraft. as well as for Passenger and Cargo aircraft. HOWEVER, all FMC liydrogen Peroxide
containers are vented and therefore, air shipments of FMC H:0, is not permitted. IATA air regulations state
that venting of packages containing oxidizing substances is not permitted for air transport.,

Protect from physical damage. Keep drums in upright position. Drums should not be stacked in transit. Do
not store drum on wooeden pallets.

15. REGULATORY INFORMATION
UNITED STATES

SARA TITLE HI {SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT)

SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355, APPENDIX A
Not listed

SECTION 311 HAZARD CATEGORIES (40 CFR 370):
Fire Hazard, Immediate (Acute) Health Hazard
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Hydrogen Peroxide (20 to 40%) (7722-84-1-3) Duate:  06:03/2008

SECTION 312 THRESHOLD PLANNING QUANTITY {40 CFR 370):
The Threshold Planning Quanuty (TPQ) for this product, if treated as a mixture, is 10.000 Ibs:

however. this product contains the following ingredients with a TPQ of less than 10,000 Ibs.:
None, (conc. <329%%)

SECTION 313 REPORTABLE INGREDIENTS (40 CFR 372):
Not histed

CERCLA (COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND
LIABILITY ACT)

CERCLA DESIGNATION & REPORTABLE QUANTITIES (RQ) (40 CFR 302.4):
Uniisted {(Hydrogen Peroxide 20-40%); RQ = 100 Ibs.; Tgnitability. Corrosivity

TSCA (TOXIC SUBSTANCE CONTROL ACT)
TSCA INVENTORY STATUS (40 CFR 71403:
Listed

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)
RCRA IDENTIFICATION OF HAZARDOUS WASTE (40 CFR 261):
Waste Number: DO0t, DOG2

CANADA
- WHMIS (WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM):

This product has been classified in accordance with the hazard criteria of the Controlled Products

Regulations and the MSDS contains all the information required by the Controlled Products
Regulations.

Ilazard Classification / Division: C
E
D2B

Product Identification Number: 2014

Ingredient Disclosure List: Listed
Domestic Substance List: All components listed

INTERNATIONAL LISTINGS
Hydrogen peroxide:

China: Listed

Japan (ENCS): (1)-419
Korea: KE-20204
Philippines (PICCS): Listed

HAZARD AND RISK PHRASE DESCRIPTIONS:

EC Symbols; @] (Oxidizer)
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Hydrogen Peroxide (20 1o 40%) (7722-84-1-3) Date: 06:03:2008

C (Corrosive)
Xn {(Harmful)

EC Risk Phrases: R5 {Heating may cause an explosion.)
RS {Contact with combustible material may cause fire)
R35 {(Causes severe burns,)

R20:2Z (tHarmful by inhalation and if swallowed.)

16. OTHER INFORMATION

HMIS
Health o 3
Flammability i 0
Physical Hazard ) 1
| Personal Protection (PPE) H

Protection ~ H {Safety goggles, gloves. apron, the use of a supplied air or SCBA respirator is required
in lieu of a vapor cartridge respirator) ‘

HMIS = Hazardous Materials [dentification System

Degree of Tazard Code:

4 = Severe
3= Serious

2 = Moderate
1 = Slight

0 = Minimal

NFPA

" Health 3]
Flammabuity ‘ 0
Reactivity [ 1
Special |  OX

SPECIAL = OX (Oxidizer)
NFPA {National Fire Protection Association)

Degree of [Hazard Code:
4 = Extreme

3 =High
2 = Moderate
| = Slight

0 = Insignificant

REVISION SUMMARY:
This MSDS replaces Revision #10, dated April 27, 2006,
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Hydrogen Peroxide (20 to 40%) (7722-84-1-3} Date: 06/03:2008

Changes in information are as follows:

Section | (Product and Company Identification)
Section 3 (Composition / Information on Ingredients)
Section 13 {Regulatory Information)

Section 16 {Other Information)

Durox, Oxypure, Super D and FMC Logo - FMC Trademarks

© 2008 FMC Corporation. All Rights Reserved.

FMC Corporation believes that the information and recommiendations contained herein (includine data and
statements) arc accurate as of the date hereof, NO WARRANTY OF FITNESS FOR ANY PARTICULAR
PURPOSE, WARRANTY OF MERCHANTABILITY, OR ANY OTHER WARRANTY, EXPRESSED
OR IMPLIED, IS MADE CONCERNING THE INFORMATION PROVIDED HEREIN. The information
provided herein relates only to the specific product designated and may not be applicable where such
product is used in combination with any other materials or in any process. It1s a violation of Federal law to
use this product in a manner inconsistent with its labeling. Further, since the conditions and methods of use
are beyond the control of FMC Corporation, FMC Corporation expressly disclaims any and all liability as
to any results obtained or arising from any use of the product or reliance on such information.
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SODIUM BISULFATE

Product and Company Identification
Product Name: Sodium bisulfate, anhydrous globutar, technical Product Code: S3S0]

Synonyms: Scdium acid suitate, Nitre cake, Sodium hydrogen sulfate
Product Use: Cleaning compounds. pH adjustment

Date of MSDS Preparation: January 2003 24-Hour Emergency Phone Number:
Manufucturer:  Jones-Hamilton Co. -or- California: (510) 7972471

8300 Enterprise Drive 30334 Tracy Road Chio: (419) 666-9838

Newark, CA 94560 Walbridge, OH 43465  CHEMTREC: (800) 424-9300

Composition/Information on Ingredients
Chemical Formula: NaHSO4

" Component CASH % (hy weight) Exposure Limity
Sodium bisul fage 7681-38-1 01.5-64.7 None established
Sodium sulfate 7757-82-6 4.8-8.0 Nane estahljched
Moisture 7732-18-3 0.1-08 None established

OSHA: This matgrial is classified as an irritant under current OSHA regulations.

Hazards Identification
Emergency Overview: Offowhite granular material, with the consistency of salt. Presents little or no hazard i spilled
and no unusual hazard if invelved in a fire. However, keep out of streams and ditches,
Potential Health Effects
Eye: Causes mild to severe irritation. May cause burn if not flushed with water.
Skin: Prolonged exposure may cause moderate irritation. May cause burn if not flushed with witer.
Inhalation: Inhalation of dust may irritate or burn nose, throat and fungs, :
lagestion: Small amounts (tablespoonful) swallowed are not likely to cause injury; however, swallowing large
amounts may irritate or burn digestive tract.

Chronic (Cancer) Information: Not known to cause cancer. Not listed as carcinogen by JARC, NTP ar
OSHA.

Teratology (Birth Defect) Information: No data available,

Reproduction Information: No data availabie.

Potential Environmental Effects: Material in dry form is not hazardous 10 the environment. However, readily
dissolves in water 1o form a weak acid solution. Therefor, keep out of streams and ditches,

First Aid Measures

Note to Physician: Supportive care. Treatment based on judgment of the physician inresponse to reactions of the
patient, May agoravate pre-existing respiratory conditions.

Eyes: Immediately flush eyes with water for at least 15 minutes, lifting evelids to thoroughly flush. 1f redness or
irritation persists, get prompt medical attention.

Skin: [mmediately flush affected area with warer for at least 15 minutes. If burn aceurs, seck immedinte medical
attention,

Inhalation: Remove (o fresh air. If irritation or discomfort persists, scek medical attention.

Ingestion: Il large amounts are ingested (greater than a teaspoonful), drink large quantities of milk or water. Follow
with milk of magnesia, beaten cegs or vegetable oil. Do not induce vomiting. Contact physician imediately,

Fire Fighting Measures

Flamunable Properties: NA. Material will not burn
Flammable Limits: NA. Material is non-combustible.
Extinguishing Media: tse extinguishing media appropriate for surronnding fire. Be
I waler (o form a weak acjd solution, avoid water contact with marerial il possible.
Hazardous Combustion Products: Al tlemperatures over §06°F {430°C), product
sulfur,

cause maierial witl readily divselve

willdecompose senera ing oxides or



Fire Fighting Instructions: Product readily dissolves in water to form a weak acid solution. Ifusing water, wear acid
ghting ) £

protective equipment, No gases or toxic fumes are emitted [rom this reaction. However, if elevated temperatures

(-806°F} are reached. self-contained breathing apparates should be worn.

Accidental Release Measures

Land Spill: Vacuum or shovel material and place in disposal container. Avoid excessive dust generation. Dilute
residual material with ample supply of water and direct to sanitary sewer it Federal, Slate or Local regulations permit.
Water Spill: Readily dissoives in water 1o form a weak acid solution. If water is isolated or can be contained, neutralize
with weak aikaline solution,

Notity appropriate authorities if requirad by regulations.

Handling and Storage

Handling: Wear all recommended personal pratective clothing when handling. Avoid contact with eyes, Wash
thoroughly after handling. Minimize dust generation. Avoid breathing dust,

Storage: Material is hydroscopic and will readily abserb moisture, Keep containers tightly closed. Do not store where
exposed to moist conditions. Do not store near strong alkalis.

Exposure Controls/Personal Protection ,

Engineering Controls: Provide general and/or local exhaust ventilation to maintain airberne particulate below nuisance
levels (10 mg/m3).

Respiratory Protection: In dusty atmospheres (10 mg/m3), use a NIQSH] approved dust respirater.

Skin Protection: Rubber gloves and cotton-blend coveralls.

Eye Protection: Safety plasses or goggles.

General Hygiene Considerations: There are no known health hazards associated with this material when used as
recommended. Follow good industrial hygiene practices including but not limited to: (1)Ywash hands after use and
before eating; (2) avoid breathing dust; and (3) wear safety glasses, :

Physical and Chemical Propertics

Appearance: Off-white granular material. Odor: Fresh o pungent,

Physical State: Dry (anhydrous) crystalline Solubility: 1080 g/I {0 68°F (20°C)
solid spherical shape beads. Particle Size: 20,75 mm diameler

Molecutar Formula; NaHS04 Melting Point: 350°F (177°C)

Bulk Density: 80-85 Ibs/ft3 (loose) Molecular Weight: 120

Percent Volatile: Non-volatile

Stability and Reactivity

Stability: Stable

Incompatibility: Avoid contact with streng alkaline material such as caustic, Dissolves readily in water to form a weak
acid solution, Do not mix with liquid chlorine bleach, ammonia cleansers or similar products.

Conditions to Avoid: Do not store dry product where exposed 1o moist conditions,

Hazardous Becomposition Products: Only if heated over R06°F (430°C), at which sulfur dioxide and sulfur trioxide
are formed.

Hazardous Polymerization: Wil not oceur,

Toxicological Information

Reported Human Effects: No Jwman data arc available for this product,

Reported Animal Effects: Oral - LD50 (ra) 2800 mg/kg.
Skiny irrization - This material is neither corrosive nor destructive 1o the skin of New Zealand
rabbits. Occusionally, a very stight rash may appear.

Feological Information

Ecotoxicological Information: This product readily dissolves in water 1o form o weak acid solution.

. A 005 percent or
greater (by weight) solution of this product will likely be acutely harmiul 1o fish

and other water organismy,



Chemical Fate Information: Material wiil decompose in soil. Studies show thar there are no adverse effects or°
applying the main ingredient in this product (sodium bisulfate) directly to crops. In fact, there are existing products on
the market that use sodium bisultate as a soil additive 0 improve crop production. However, do not apply excessive
quantities to soil,

Disposal Considerations

[Fthis product as supplied becomes a wasie, it does not meet the criteria of a hazardous waste as defined under the
Resource Conservation and Recovery Act (RCRA), 40 CEFR Part 261. Dispose of in accerdance with local, State and
Federal laws and regulations.

Transport Information
Domestic (Land, Department of Transportation); Not regulated.

International (Water, IMO): Not regulated. International {Air, I[CAO & IATA): Not regulated.
- Shipment in Canada: Not regulated. Surface Shipments in Eu rope: Not reguiated.

Regulatory Information
OSHA: This product is classitied as an irritant by definition of Hazard Communication Standard (P9 CFR 1910.120m),
HMIS Rating: Health - | Flammability - 0; Reactivity — 1@ Protective equipment - F,
NFPA Rating: Health — {: Flammability -- 0; Reactivity - 1 Special precautions — None.
TSCA: Listed in1J.S. TSCA Section 8(b) Inventory.
CERCLA (RQ): This product contains no hazardous substances listed in 40 CFR Part 302
SARA Title I: Section 311/312 Hazard Class — Acute. This product contains none of the substances subjeet to the
reporting requirements of Section 313 {40 CFR Part 372).
California Proposition 65: This product does not contain any ingredient knew to the State of California to cause cancer
or reproductive toxicity as listed under the Safe Drinking Water and Toxic Enforcement Act of 1986,
New Jersey: Departmen: of Health RTK List sn 1704, Special Hazardous Substances - Corrosive
Aunstralia: List of Designated Hazardous Substances — Corrosive (R34, Harmful (R37). .
Canada - WHMIS: Controlled Product Hazard Class D2B. This product has been classified in accordance with the
hazard criteria of the CPR and the MSDS contains all of the information required by the CPR.
Canada - CEPA: All components of this product are on the Domestic Substances List (DSL), and acceprable for wse
under the provisions of CEPA.
Eurapean Union (EU): Dangerous Substances (Annex I)
- Risk Phrases: R36/37/38
- lLabels: X1
. - Safety Phrases; 88, 522, 824/25,526, 836 & S30
Germany: Water Classifieation (VWVwS) - Water Hazard Class: |
Switzerland: Toxic Substance Classi(ication — Gifiklasse 3
Inventories: Australian Inventory of Chemical Substances; China: Curopean Industry if Existing Commercial Chemical
Substances (23 1-6635-7); European Union Inventory of Cosmetic ingredients, Other Ingredients; ICCA High Production
Volume Working List; Japan Existing and New Chemica! Substances (1-83, 1-491, 1-501); Korea Existing and
Evaluated Chemieal Substances (KE-31481); Philippines Inventory of Chemicals and Chemical Substances: OFECIH List
of High Production Volume Chenmicals.

Other Information
Discliimer: The information provided herein relates only to the specific material described herein and does not relate 1
its use by customer whether alone or in combination with any other material in any precess. The information set forth
herein is furnished free ol charge and is based on technical datar that Jones-Hamilton Co. believes to be reliable. but
Jones-TTamillon Co. does not make any representation or warranty as to the accuracy or completeness of this
information. This information is intended for use by persons having technical skilland at their own discretion and risk.
Customer is responsible for determining whether the information included herein is appropriate for customer’s use, nd
customer assumes full responsibility for conclusions it derives from this information. Neither Jones-Hamilton Ce. ner
any of its oflicers, employees, direetors, agents or other representatives shall have any liability (o custormer of any ot'is
officers, employees, directors, agents or ofler representatives resulting trom customer’s use of this information.
Inasmiach as Jenes-Hamilion Co, his no reason to Know how customer intends to use the inf

ormation provided herein,
and since condition of use are outside Orour control, we make no warranties, express orimplied, and assume no [Exbiliny



Material Safety Data Sheet

Airgas

Helium

Section 1. Chemical product and company identification

Product name
Supplier

Product use
Synonym

MSDS #

Date of
Preparation/Revision

In case of emergency

: Helium
: AIRGAS INC., on behalf of its subsidiaries

259 North Radnor-Chester Road
Suite 100

Radnor, PA 19087-5283
1-610-687-5253

: Synthetic/Analytical chemistry.
: helium (dot); Helium-4; He; o-Helium; UN 1046; UN 1963; Liquid Helium; Helium,

Refrigerated Liquid

: 001025
: 5/6/2013.

1 1-866-734-3438

Section 2. Hazards identification

Physical state
Emergency overview

Routes of entry

Potential acute health effects

Eyes
Skin

Inhalation
Ingestion

Medical conditions
aggravated by over-
exposure

: Gas. [Colorless, Odorless Gas, Cryogenic liquid and gas]
: WARNING!

GAS:

CONTENTS UNDER PRESURE.

Do not puncture or incinerate container.

Can cause rapid suffocation.

May cause severe frostbite.

LIQUID:

Extremely cold liquid and gas under pressure.
Can cause rapid suffocation.

May cause severe frostbite.

Do not puncture or incinerate container.
Contact with rapidly expanding gases or liquids can cause frostbite.

: Inhalation

: Contact with rapidly expanding gas may cause burns or frostbite. Contact with cryogenic

liquid can cause frostbite and cryogenic burns.

: Contact with rapidly expanding gas may cause burns or frostbite. Contact with cryogenic

liquid can cause frostbite and cryogenic burns.

: Acts as a simple asphyxiant.
: Ingestion is not a normal route of exposure for gases. Contact with cryogenic liquid can

cause frostbite and cryogenic burns.

: Acute or chronic respiratory conditions may be aggravated by overexposure to this gas.

See toxicological information (Section 11)

Section 3. Composition, Information on Ingredients

Name
Helium

Build 1.1

Exposure limits
Oxygen Depletion [Asphyxiant]

CAS number % Volume
7440-59-7 100
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Helium

Section 4. First aid measures

No action shall be taken involving any personal risk or without suitable training.If it is suspected that fumes are still present,
the rescuer should wear an appropriate mask or self-contained breathing apparatus.It may be dangerous to the person
providing aid to give mouth-to-mouth resuscitation.

Eye contact : Check for and remove any contact lenses. Immediately flush eyes with plenty of water
for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical
attention immediately.

Skin contact : None expected.
Frostbite : Try to warm up the frozen tissues and seek medical attention.
Inhalation : Move exposed person to fresh air. If not breathing, if breathing is irregular or if

respiratory arrest occurs, provide artificial respiration or oxygen by trained personnel.
Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention
immediately.

Ingestion : As this product is a gas, refer to the inhalation section.

Section 5. Fire-fighting measures

Flammability of the product : Non-flammabile.
Products of combustion : No specific data.
Fire-fighting media and : Use an extinguishing agent suitable for the surrounding fire.

instructions

Apply water from a safe distance to cool container and protect surrounding area. If
involved in fire, shut off flow immediately if it can be done without risk.

Contains gas under pressure. In a fire or if heated, a pressure increase will occur and
the container may burst or explode.

Special protective : Fire-fighters should wear appropriate protective equipment and self-contained breathing
equipment for fire-fighters apparatus (SCBA) with a full face-piece operated in positive pressure mode.

Section 6. Accidental release measures

Personal precautions : Immediately contact emergency personnel. Keep unnecessary personnel away. Use
suitable protective equipment (section 8). Shut off gas supply if this can be done safely.
Isolate area until gas has dispersed.

Environmental precautions : Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains
and sewers.
Methods for cleaning up : Immediately contact emergency personnel. Stop leak if without risk. Note: see section 1

for emergency contact information and section 13 for waste disposal.

Section 7. Handling and storage

Handling : High pressure gas. Do not puncture or incinerate container. Use equipment rated for
cylinder pressure. Close valve after each use and when empty. Protect cylinders from
physical damage; do not drag, roll, slide, or drop. Use a suitable hand truck for cylinder
movement.

Never allow any unprotected part of the body to touch uninsulated pipes or vessels that
contain cryogenic liquids. Prevent entrapment of liquid in closed systems or piping
without pressure relief devices. Some materials may become brittle at low temperatures
and will easily fracture.

Storage : Cylinders should be stored upright, with valve protection cap in place, and firmly secured
to prevent falling or being knocked over. Cylinder temperatures should not exceed 52 °C
(125 °F).
For additional information concerning storage and handling refer to Compressed Gas
Association pamphlets P-1 Safe Handling of Compressed Gases in Containers and P-
12 Safe Handling of Cryogenic Liquids available from the Compressed Gas Association,
Inc.

Build 1.1 Page: 2/6



Helium

Section 8. Exposure controls/personal protection

Engineering controls

Personal protection
Eyes

Skin

Respiratory

Hands

Personal protection in case
of a large spill

Product name
helium

: Use only with adequate ventilation. Use process enclosures, local exhaust ventilation or

other engineering controls to keep worker exposure to airborne contaminants below any
recommended or statutory limits.

: Safety eyewear complying with an approved standard should be used when a risk

assessment indicates this is necessary to avoid exposure to liquid splashes, mists or
dusts.

When working with cryogenic liquids, wear a full face shield.

: Personal protective equipment for the body should be selected based on the task being

performed and the risks involved and should be approved by a specialist before handling
this product.

: Use a properly fitted, air-purifying or air-fed respirator complying with an approved

standard if a risk assessment indicates this is necessary. Respirator selection must be
based on known or anticipated exposure levels, the hazards of the product and the safe
working limits of the selected respirator.

The applicable standards are (US) 29 CFR 1910.134 and (Canada) Z94.4-93

: Chemical-resistant, impervious gloves complying with an approved standard should be

worn at all times when handling chemical products if a risk assessment indicates this is
necessary.

Insulated gloves suitable for low temperatures

: Self-contained breathing apparatus (SCBA) should be used to avoid inhalation of the

product.

Oxygen Depletion [Asphyxiant]

Consult local authorities for acceptable exposure limits.

Section 9. Physical and chemical properties

Molecular weight
Molecular formula
Boiling/condensation point
Melting/freezing point
Critical temperature

Vapor density

Specific Volume (ft ¥/lb)
Gas Density (Ib/ft %)

: 4 g/mole
: He

1 -268.9°C (-

1 -272.2°C (-458°F)

1 -267.9°C (-450.2°F)

: 0.14 (Air=1) Liquid Density@BP: 7.8 Ib/ft3 (125 kg/m3)
: 96.1538

: 0.0104

452°F)

Section 10. Stability and reactivity

Stability and reactivity

Hazardous decomposition
products

Hazardous polymerization

: The product is stable.
: Under normal conditions of storage and use, hazardous decomposition products should

not be produced.

: Under normal conditions of storage and use, hazardous polymerization will not occur.

Section 11. Toxicological information

Toxicity data
Other toxic effects on
humans

Specific effects
Carcinogenic effects
Mutagenic effects
Reproduction toxicity

Build 1.1

: No specific information is available in our database regarding the other toxic effects of

this material to humans.

: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
: No known significant effects or critical hazards.
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Helium

Section 12. Ecological information

Aquatic ecotoxicity
Not available.

: Not available.
: No known significant effects or critical hazards.
: Not available.

Environmental fate
Environmental hazards
Toxicity to the environment

Section 13. Disposal considerations

Product removed from the cylinder must be disposed of in accordance with appropriate Federal, State, local

regulation.Return cylinders with residual product to Airgas, Inc.Do not dispose of locally.

Section 14. Transport information
Regulatory UN number |Proper shipping Class |Packing group Label Additional
information name information
DOT Classification |UN1046 HELIUM, 2.2 Not applicable (gas). Limited
COMPRESSED guantity
Yes.
UN1963 Helium, refrigerated Packaging
liquid instruction
Passenger
aircraft
Quantity
limitation:
75 kg
Cargo aircraft
Quantity
limitation:
150 kg
TDG Classification [UN1046 HELIUM, 2.2 Not applicable (gas). Explosive
COMPRESSED Limit and
Limited
Quantity
UN1963 Helium, refrigerated Index
liquid 0.125
Passenger
Carrying
Road or Rail
Index
75
Mexico UN1046 HELIUM, 2.2 Not applicable (gas). -
Classification COMPRESSED @
UN1963 Helium, refrigerated
liquid

“Refer to CFR 49 (or authority having jurisdiction) to determine the information required for shipment of the

product.”

Build 1.1
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Section 15. Regulatory information

United States
U.S. Federal regulations : United States inventory (TSCA 8b): This material is listed or exempted.

SARA 302/304/311/312 extremely hazardous substances: No products were found.
SARA 302/304 emergency planning and notification: No products were found.
SARA 302/304/311/312 hazardous chemicals: helium

SARA 311/312 MSDS distribution - chemical inventory - hazard identification:
helium: Sudden release of pressure

Clean Water Act (CWA) 307: No products were found.
Clean Water Act (CWA) 311: No products were found.

Clean Air Act (CAA) 112 regulated flammable substances: No products were found.
Clean Air Act (CAA) 112 regulated toxic substances: No products were found.

State regulations : Connecticut Carcinogen Reporting: This material is not listed.
Connecticut Hazardous Material Survey: This material is not listed.
Florida substances: This material is not listed.
lllinois Chemical Safety Act: This material is not listed.
lllinois Toxic Substances Disclosure to Employee Act: This material is not listed.
Louisiana Reporting: This material is not listed.

Louisiana Spill: This material is not listed.

Massachusetts Spill: This material is not listed.

Massachusetts Substances: This material is listed.

Michigan Critical Material: This material is not listed.

Minnesota Hazardous Substances: This material is not listed.

New Jersey Hazardous Substances: This material is listed.

New Jersey Spill: This material is not listed.

New Jersey Toxic Catastrophe Prevention Act: This material is not listed.
New York Acutely Hazardous Substances: This material is not listed.
New York Toxic Chemical Release Reporting: This material is not listed.
Pennsylvania RTK Hazardous Substances: This material is listed.
Rhode Island Hazardous Substances: This material is not listed.

Canada
WHMIS (Canada) : Class A: Compressed gas.

CEPA Toxic substances: This material is not listed.
Canadian ARET: This material is not listed.

Canadian NPRI: This material is not listed.

Alberta Designated Substances: This material is not listed.
Ontario Designated Substances: This material is not listed.
Quebec Designated Substances: This material is not listed.

Section 16. Other information

United States

Label requirements : GAS:
CONTENTS UNDER PRESURE.
Do not puncture or incinerate container.
Can cause rapid suffocation.
May cause severe frostbite.
LIQUID:
Extremely cold liquid and gas under pressure.
Can cause rapid suffocation.
May cause severe frostbite.

Canada
Label requirements : Class A: Compressed gas.
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Hazardous Material
Information System (U.S.A.)

National Fire Protection
Association (U.S.A.)

Notice to reader

Health

Flammability

Physical hazards

liquid:
Health

Fire hazard

Reactivity 0

Personal protection

Flammability
Health 0 Instability
@ Special

liquid:

Flammability

Health Q Instability
Special

To the best of our knowledge, the information contained herein is accurate. However, neither the above-named
supplier, nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the

information contained herein.

Final determination of suitability of any material is the sole responsibility of the user. All materials may present
unknown hazards and should be used with caution. Although certain hazards are described herein, we cannot
guarantee that these are the only hazards that exist.

Build 1.1
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Science Lab

Chemicals & Laboratory Equipment

Fire

Reactivity

Personal
Protection
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Material Safety Data Sheet
Graphite MSDS

Section 1: Chemical Product and Company ldentification

Product Name: Graphite Contact Information:

Catalog Codes: SLG2131 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#. 7782-42-5 Houston, Texas 77396

RTECS: MD9659600 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Graphite ) .
Order Online: ScienceLab.com

Cl#: Not available.
CHEMTREC (24HR Emergency Telephone), call:

Synonym: 1-800-424-9300
Chemical Name: Graphite International CHEMTREC, call: 1-703-527-3887
Chemical Formula: C For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Graphite 7782-42-5 100

Toxicological Data on Ingredients: Graphite LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of
inhalation.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to upper respiratory tract. The substance may be toxic to
cardiovascular system. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.
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Science Lab

Chemicals & Laboratory Equipment

Fire

Reactivity

Personal
Protection
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Material Safety Data Sheet
Graphite MSDS

Section 1: Chemical Product and Company ldentification

Product Name: Graphite Contact Information:

Catalog Codes: SLG2131 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#. 7782-42-5 Houston, Texas 77396

RTECS: MD9659600 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

TSCA: TSCA 8(b) inventory: Graphite ) .
Order Online: ScienceLab.com

Cl#: Not available.
CHEMTREC (24HR Emergency Telephone), call:

Synonym: 1-800-424-9300
Chemical Name: Graphite International CHEMTREC, call: 1-703-527-3887
Chemical Formula: C For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Graphite 7782-42-5 100

Toxicological Data on Ingredients: Graphite LD50: Not available. LC50: Not available.

Section 3: Hazards Identification

Potential Acute Health Effects: Slightly hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of
inhalation.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance is toxic to upper respiratory tract. The substance may be toxic to
cardiovascular system. Repeated or prolonged exposure to the substance can produce target organs damage.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.
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Skin Contact: Wash with soap and water. Cover the irritated skin with an emollient. Get medical attention if irritation develops.
Serious Skin Contact: Not available.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation: Not available.

Ingestion:

Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: May be combustible at high temperature.
Auto-Ignition Temperature: Not available.

Flash Points: CLOSED CUP: Higher than 93.3°C (200°F).

Flammable Limits: Not available.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Slightly flammable to flammable in presence of open flames and sparks,
of heat, of oxidizing materials.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive in presence of moisture.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards:
It will ignite on contact with chlorine trifluoride and fluorine. Graphite dust may ignite on contact with air. May re-ignite after fire
is extinguished.

Special Remarks on Explosion Hazards: Material in powder form, capable of creating an explosion on contact with water.

Section 6: Accidental Release Measures

Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.

Large Spill:

Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate the residue under a
fume hood. Ground all equipment containing material. Do not breathe dust. Keep away from incompatibles such as oxidizing
agents.
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Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area. Do not store above 23°C (73.4°F).

Section 8: Exposure Controls/Personal Protection

Engineering Controls:

Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.

Personal Protection: Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

TWA: 2 (mg/m3) from ACGIH (TLV) [United States] [1999] Inhalation Respirable. TWA: 3 (mg/m3) [Australia] Inhalation TWA:
2.5 (mg/m3) from NIOSH Inhalation Respirable. TWA: 2.5 (mg/m3) from OSHA (PEL) [United States] Inhalation Respirable.
TWA: 10 [United Kingdom (UK)] Inhalation Total. TWA: 4 [United Kingdom (UK)] Respirable.Consult local authorities for
acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Solid. (Crystalline solid.)
Odor: Odorless.

Taste: Tasteless.

Molecular Weight: 12.01 g/mole

Color: Black

pH (1% soln/water): Not applicable.
Boiling Point: Not available.

Melting Point: 3650°C (6602°F)

Critical Temperature: 681°C (1257.8°F)
Specific Gravity: 2.25 (Water = 1)
Vapor Pressure: Not applicable.

Vapor Density: Not available.
Volatility: Not available.

Odor Threshold: Not available.
Water/Qil Dist. Coeff.: Not available.
lonicity (in Water): Not available.
Dispersion Properties: Not available.

Solubility: Insoluble in cold water.

Section 10: Stability and Reactivity Data
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Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Excess heat, incompatible materials.

Incompatibility with various substances: Highly reactive with oxidizing agents.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Reacts vigorously with liquid potassium, and potassium peroxide. If graphite contacts liquid potassiuim, rubidium or caesium at
300 C, intercalation compounds may be formed.

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans:
Causes damage to the following organs: upper respiratory tract. May cause damage to the following organs: cardiovascular
system.

Other Toxic Effects on Humans: Slightly hazardous in case of skin contact (irritant), of ingestion, of inhalation.
Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans:

Nuisance dust. Acute Potential Health Effects: Skin: Causes skin irritation. Eyes: Dust causes eye irritation. Inhalation: May be
harmful if inhaled. Dust causes respiratory tract and mucous membrane irritation. Ingestion: May be harmful if swallowed. May
cause gastrointestinal (digestive) tract irritation with nausea and vomiting. Chronic Potential Health Effects: Inhalation of high
concentrations of graphite dust over prolonged periods of time may cause pneumoconiosis. Symptoms can include cough,
shortness of breath, and decrease of pulmonary function. Preexisting pulmonary disorders such as emphysema may possibly
be aggravated by prolonged exposure to high concentrations of graphite dust. This toxicology of this substance has not been
fully investigated.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
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Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Not a DOT controlled material (United States).
Identification: Not applicable.

Special Provisions for Transport: Not applicable.

Section 15: Other Regulatory Information

Federal and State Regulations:
Rhode Island RTK hazardous substances: Graphite Pennsylvania RTK: Graphite Minnesota: Graphite Massachusetts RTK:
Graphite Tennessee: Graphite TSCA 8(b) inventory: Graphite

Other Regulations: EINECS: This product is on the European Inventory of Existing Commercial Chemical Substances.
Other Classifications:
WHMIS (Canada): CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC):
This product is not classified according to the EU regulations. Not applicable.

HMIS (U.S.A.):
Health Hazard: 1
Fire Hazard: 1
Reactivity: 0
Personal Protection: E
National Fire Protection Association (U.S.A.):
Health: 1
Flammability: 1
Reactivity: 0
Specific hazard:

Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Safety glasses.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 05:40 PM

Last Updated: 05/21/2013 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
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lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet

Mirachem® 500 Cleaner/Degreaser (Formulation No. 2500)

Section | - Chemical Product and Company Identification

Manufacturer Name: The Mirachem Corporation Date Prepared: 9/24/93
P.O. Box 14059 Revision Date: 4/10/12
Phoenix, Arizona 85063-4059

Emergency Phone: 1-(800) 847-3527

Section Il - Composition/Information on Ingredients

Hazardous Components CAS Number OSHA PEL ACGIH TLV Other Limits % by wit.
None N/A N/A N/A N/A N/A
N/A = Not Applicable N.E. = Not Established

Section Il - Hazards Identification

Emergency Overview: Clear, non-flammable, water based cleaner with a light citrus odor.

Potential Health Effects:

Eye Contact: May cause mild temporary irritation.

Skin Contact: Prolonged or repeated exposure may cause mild irritation.

Inhalation: No adverse effects expected.

Ingestion: No adverse health effects are anticipated to occur as a result of acute ingestion. Chronic effects
are not known.

Carcinogenicity: None of the components in this material are listed by IARC, NTP, OSHA, or ACGIH as a
carcinogen.

Signs/Symptoms of Overexposure: Prolonged contact may cause mild irritation or dryness to sensitive skin.

Medical Conditions Generally None known.

Aggravated by Exposure:

Section IV - First Aid Measures

Eyes: Immediately flush with clean water. Consult physician if necessary.
Skin: Rinse with water.
Ingestion: If swallowed, treat symptomatically and supportively. Do not induce vomiting. If victim conscious

and alert, give two glasses of water or milk to drink. If vomiting occurs, keep head below hips to
prevent aspiration. Contact Physician.
Inhalation: No adverse effects anticipated.

Section V - Fire and Explosion Hazard

Flash Point (Method Used): >212°F (PMCC, nonflammable) Explosive Limits: N/A
Extinguishing Media: N/A Autoignition Temperature: N/A
Special Fire Fighting Procedures: N/A Unusual Fire Fighting and Explosion Hazards: N/A

Section VI - Accidental Release

Small Spills: Flush with water into containing area or to sewer where applicable within Federal, State or Local disposal
requirements.
Large Spills: Dike and pump into suitable containers, clean up residual with absorbent material and wash with water.

Dispose of in accordance with Federal, State or Local disposal requirements.

Section VIl - Handling & Storage

Handling & Storage Wear protective goggles or face shield if splashing or spraying liquid. Protect from freezing.
Precautions:
Other Precautions: Keep container tightly closed. Keep out of reach of children.

FOR MIRACHEM CUSTOMER USE ONLY ©THE MIRACHEM CORPORATION 2012 W6/28



Section VIII - Exposure Controls, Personal Protection

Respiratory Protection: No respiratory protection is necessary.

Ventilation: Good general ventilation is sufficient.

Protective Clothing: When prolonged skin contact is expected, wear protective gloves (nitrile, vinyl or latex of 4 mil thickness or
greater).

Eye Protection: Wear safety glasses.

Work/Hygienic Practices: Use good personal hygiene practices, wash hands before eating, drinking, smoking, or using toilet facilities.

Section IX - Physical/Chemical Characteristics

Boiling Point: >212°F Specific Gravity (H,O = 1): 0.997
Vapor Pressure, mm Hg @ 20°C 0.0018 pH: 8.7-9.5
(absolute, calculated) @ 37°C 0.0021 Evaporation Rate (Butyl Acetate = 1): >1
Vapor Density (AIR =1): >1 Freezing Point, °F: 32
Solubility in Water: Complete VOC undiluted * 80 g/ (0.67 Ibs/gal)
Appearance and Odor: Clear liquid with a mild citrus odor 2:1 dilution 25 g/1 (0.21 Ibs/gal)

* The VOC in this product has a vapor pressure of less than 0.1 mm Hg. Under many jurisdictions, this is classified as low vapor pressure
VOC. This material is not listed as a “Hazardous Air Pollutant (HAP)* under the Clean Air Act (CAA) list of volatile or organic hazardous air
pollutants.

N/A = Not Applicable N.E. = Not Established

Section X - Stability & Reactivity

Stability: Unstable Incompatibility (Materials to Avoid): Strong Acids and Alkalies
Stable X demulsify product.

Hazardous Decomposition or By-products: Thermal decomposition may produce CO,

Hazardous Polymerization: May Occur Will Not Occur X

Section Xl - Toxicological Information

Acute Oral: LDso > 13.0 g/kg

Acute Dermal: LDso > 5.0 g/kg

Primary Eye Irritation No evidence of corrosion. All corneal involvement or irritation cleared within 72 hours.
Primary Skin Irritation Primary Irritation Index (PIl) = 2.6 based on erythema and edema . No corrosion was found.

Section XII - Ecological Information

Aerobic Aquatic Biodegradation (EPA Method 796.3100) The percentage biodegradation in 28 days was 85.8%.

Section XlII - Disposal Considerations

Waste Disposal: Flush uncontaminated material to sewer where applicable within Federal, State or Local disposal
(Unused Material) requirements.

Note: Chemical additions to, processing of, or otherwise altering this material may make this waste
management information incomplete, inaccurate, or otherwise inappropriate. Furthermore, State and local
waste disposal requirements may be more restrictive or otherwise different from Federal laws and regulations.

Section XIV - Transportation Information

D.O.T Shipping Name: Not Regulated D.O.T Hazard Class: None
UN Shipping Name: N/A UN/NA Number: N/A
UN Class or Division N/A UN Packing Group: None
NMFC Freight Class Compound, Cleaning Fluid, NOI 48580 Sub 3

Section XV - US Regulatory Information

Notice: The information herein is presented in good faith and believed to be accurate as of the effective date shown above. However, no
warrantee, express or implied is given. Regulatory requirements are subject to change and may differ from one location to another; it is the
buyer's responsibility to ensure that its activities comply with federal, state, and local laws. The following specific information is made for the
purpose of complying with numerous federal, state, and local laws and regulations.

Mirachem 500 Cleaner/Degreaser Revision Date: 04/10/12
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Federal Regulations:

Workplace Classification

This product is considered non-hazardous under the OSHA Hazard Communication Standard (29CFR
1910.1200)

SARA Title 11l
Section 311/312

Section 313

CERCLA Information
(40CFR 302.4)

This product is not a hazardous chemical under 29CFR 1910.1200, and therefore is not covered by Title 11l of
SARA.

This product does not contain a chemical, which is listed in Section 313 at or above de minimis
concentrations.

Releases of this product to air, land, or water are not reportable to the National Response Center under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) or to state and local
emergency planning committees under the Superfund Amendments and Reauthorization Act (SARA) Title Ill
Section 304.

Waste Classification

When a decision is made to discard unused portions of this product, it does not meet RCRA’s characteristic
definition of ignitability, corrosivity, or reactivity, and none of the materials used in this product are listed in 40
CFR 261.33. The toxicity characteristic (TC), however, has not been evaluated by the Toxicity Characteristic
Leaching Procedure (TCLP).

Note: Chemical additions to, processing of, or otherwise altering this material may make this waste
management information incomplete, inaccurate, or otherwise inappropriate. Furthermore, State and local
waste disposal requirements may be more restrictive or otherwise different from Federal laws and regulations.

TSCA

All components of this product are in compliance with the inventory listing requirements of the U.S. Toxic
Substances Control Act.

NFPA Ratings

Health =1 Flammability = 0 Reactivity = 0 Special =0

NPCA-HMIS Ratings

Health =1 Flammability = 0 Reactivity = 0 Protective Equipment = None

State Requlations:

Arizona

Maricopa County

Under the definitions of Rule 331, this product is considered a Low-VOC Cleaner.

California

California Safe Drinking

Water and Toxic

Enforcement - Prop. 65

This product does not contain any materials currently listed by California as chemicals known to cause cancer
or known to have reproductive toxicity under Proposition 65.

Volatile Organic Compounds

The VOC content of this product is 80 grams/Liter (0.67 pounds/gallon) with a composite partial pressure at

(VOC) 20°C of less than 1 mm Hg.

BAAQMD This product meets the requirements of the Bay Area Air Quality Management District Regulation 8, Rule 16 when used at
a 1:1 dilution with water. The VOC content at this dilution is 40 grams/Liter (0.33 pounds/gallon) with a composite patrtial
pressure at 20°C of less than 1 mm Hg.

SCAQMD This product, when used at normal use dilutions of 2:1 or greater is certified by the South Coast Air Quality Management
District as a Clean Air Solvent (CAS). The VOC content at a 2:1 dilution as determined by SCAQMD is 25 g/L (0.21
Ibs./gal.) with a composite partial pressure at 20°C of less than 1 mm Hg.

Georgia

Rule 391-3-02 At use dilution, this product is greater than 80% water which qualifies this as an “Aqueous Cleaning Solvent”. As an
“Aqueous Cleaning Solvent” this product is exempt from Rule 391-3-02.

Mirachem 500 Cleaner/Degreaser
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Michigan

Rule R The absolute (composite) vapor pressure of this product in either concentrated or diluted form is less than 0.1 mm Hg
336.1281 & R under standard conditions. Part (e) under R 336.1281 exempts this product from the requirement for a “Permit to Install”.
336.1212 The vapor pressure for this product exempts it from the recordkeeping requirements of R 366.1212 as indicated in Part

(3)(b) and clarified by MDEQ interoffice communication of July 5, 2011.

Texas

Texas Rule Under this rule, Mirachem 500 is classified as a zero VOC product. The true vapor pressure is calculated to be < 0.6
106.454 — pounds per square inch, absolute (psia) at an operating temperature of 100°F. This product meets the requirements of
Degreasing section (2)(C) for a remote reservoir cleaner and as such Section (1)(A) (i) and (ii) do not apply. Completion of Form PI-7
Units and monthly record keeping is not required.

Section XVI - International Regulatory Information

Notice: The information herein is presented in good faith and believed to be accurate as of the effective date shown above. However, no
warrantee, express or implied is given. Regulatory requirements are subject to change and may differ from one location to another; it is the
buyer's responsibility to ensure that its activities comply with their federal, state/province, and local laws. The following specific information is
made for the purpose of complying with numerous specific foreign regulations.

Australia This product is not classified as hazardous according to criteria of Worksafe Australia. Mirachem has reviewed Australia's
List of Hazardous Substances and Australia's Standard of the Uniform Scheduling of Drugs and Poisons and determined
that no ingredient in this product is listed in either listing. We have also verified with NICNAS at the Australian National
Occupational Health & Safety Commission (NOHSC) that all of the components in this formulation are listed in the
Australian Inventory of Chemical Substances (AICS) and that no notification will be necessary under the Industrial
Chemicals (Notification and Assessment) Act 1989.

Canada Non-controlled under WHMIS. All of the components in this product are listed in the Canadian “Domestic Substances
List” (DSL).

European All materials in this formulation are listed in the “European Inventory of Existing Commercial Chemical Substances”

Union (EINECS). This product is not a hazardous preparation according to the EC-Directive 88/379/EEC.

Korea All materials in this formulation are listed in the Korean “Existing Chemicals List” (ECL). No material in this product is
made from animal by-products.

Philippines All materials in this formulation are listed in the “Philippines Inventory of Chemicals and Chemical Substances” (PICCS).

Japan All materials in this formulation are listed in Japan’s Inventory of “Existing and New Chemical Substances” (ENCS). This
product meets the requirements of the Chemical Substance Control Law (MITI)

China All materials in this formulation are listed in China’s “Inventory of Existing Chemical Substances in China” (IECSC).
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MATERIAL SAFETY DATA SHEET

SECTION 01 — CHEMICAL PRODUCT AND COMPANY IDENTIFIC ATION:
Chemical Name: REFRACTORY CEMENT

Manufacturer: Kel Kem Ltd.
#3 — 1333 Cornwall Road
Oakuville, Ontario L6J 7T5
Tel: (905) 829-5888
Fax: (905) 829-3247
Canutec 24 Hour Emergency Tel: (613)-996-6666 (Collect)

Date: April 1, 2011

Prepared by: Gerry van Konynenburg
WHMIS Classification: D2A, D2B

Product Use: Cement Compound
Product Code(s): KK0307

SECTION 02 — COMPOSITION / INFORMATION ON INGREDIENTS:

Ingredients CAS No. % OSHA PEL ACGIH TLV
Calcium Metasilicate 13983-17-0 1.0-5.0 n/a n/a

Silica, Quartz 14808-60-7 0.1-1.0 0.1 mg/m 2 0.05 mg/m?
Hydrous Aluminum Silicate 1332-58-7 30.0-60.0 n/a n/a

Sodium Silicate 1344-09-8 40.0-70.0 n/a 5 mg/m 3
Sodium Hydroxide 1310-73-2 1.0-5.0 2mg/m ° 2 mg/m?

The ingredients listed above are controlled product s as defined in CPR, am. SOR/88-555 or 29 CFR 1910. 1200

SECTION 03 — HAZARDS INDENTIFICATION:
ROUTES OF ENTRY INTO THE BODY (ACUTE EFFECTS):

Eyes: Direct contact may cause severe irritatio n. Symptoms may include
watering, itching and burning.

Skin: May cause severe irritation including itc hing and inflammation.

Inhalation: Upper respiratory tract irritation.

Ingestion: Gastrointestinal irritation. Sympt oms may include abdominal pain,

nausea, diarrhea and vomiting.

WHMIS HAZARD SYMBOL(S):

SECTION 04 - FIRST AID MEASURES:

Eyes: Flush with copious quantities of lukewarm water. Do not attempt to
physically remove the solids from the eye. Seek me dical attention
immediately.

Skin: Remove contaminated clothing. Wash thoro  ughly with warm water and
non-abrasive soap. Seek medical attention if you fe el ill or a reaction
develops.

Inhalation: Remove to fresh air and provide wate r. Seek medical attention if you feel
ill or a reaction develops.

Ingestion: Do not induce vomiting. Provide wate r and get immediate medical
attention.

SECTION 05 - FIRE FIGHTING MEASURES:

Flammable Conditions: Not applicable
Extinguishing Media: Not applicable
Fire Fighting Measures: Not applicable
Flash Point: Not applicable
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Flammability Limits: Lower Explosion Limit - not applicable
Upper Explosion Limit - not applicable

Autoignition Temperature: Not applicable
Hazardous Decomposition Products: Not applicable
Sensitivity - Impact: None

Static: None

SECTION 06 — ACCIDENTAL RELEASE MEASURES:

Containment / Clean Up: Restrict access to the ar  ea of the spill. Provide ventilation and protectiv. e
clothing. Scrape up compound and place in containe r for disposal.
Local, state, provincial, federal laws and regulati  ons may apply to releases
and disposal of this material, as well as those mat erials and items
employed in the cleanup.

SECTION 07 — HANDLING AND STORAGE:
Handling and Storage: Store in an adequately vent ilated area under dry conditions between 50 °F
(10°C) to 77°F (25°C) and keep container tightly sealed when notinus  e.

SECTION 08 — EXPOSURE CONTROL / PERSONAL PROTECTION :

Component Exposure Limits: See Section 2.
Respiratory: Respiratory protection to be provid ed.
Ventilation: In indoor applications, passive ven tilation (opening of doors and windows)

is recommended. Local exhaust as necessary to keep exposure levels
within guidelines.

Personal Protective Equipment: Safety glasses with side-protection, impermeable gloves (e.g., neopren e,
nitrile, silver shield (R)), coveralls or apron are important in preventing
contamination of eyes, skin and clothing. Wash tho roughly after handling.

SECTION 09 - PHYSICAL AND CHEMICAL PROPERTIES:

Physical State: Paste

Odor and Appearance: Odorless, buff-coloured past e
Odor Threshold: Not available

Specific Gravity: 1.8

Vapor Pressure: Not available

Vapor Density: Not available

Evaporation Rate: Not available

Boiling Point: 100°C (212°F) due to water component
Freezing Point: Not available

pH: Not available

Coeff. Oil/Water Distribution: Not available

SECTION 10 — STABILITY AND REACTIVITY:

Chemical Stability: Stable

Incompatible Materials: Not available
Reactive Conditions: Not available
Hazardous Polymerization: Will not occur

SECTION 11 - TOXICOLOGICAL INFORMATION:

Effects of overexposure: Acute hazards are to eyes and skin if contacted. The silica in this
product is totally encapsulated and thus present no inhalation danger
to the user.

Sensitization: Not Known

Carcinogenicity: Respirable quartz silica from occupational sources is listed by IARC as
a human carcinogen.

Reproductive Toxicity: Not known

Teratogenicity: Not known

Mutagenicity: Not known

Synergistic Products: Not known

SECTION 12 — ECOLOGICAL INFORMATION:
Air: Complete information is not yet available.
Water: Complete information is not yet availabl  e.
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Soil: Complete information is not yet available

SECTION 13 — DISPOSAL CONSIDERATIONS:
Waste Disposal: Dispose in accordance with Feder al, State / Provincial and local
regulations.

SECTION 14 - TRANSPORT INFORMATION:
Shipping Information: Not subject to DOT, TDG, IM DG Code or IATA Regulations.

SECTION 15 - REGULATORY INFORMATION:

TSCA Inventory Status: Chemical components listed on TSCA inventory except as exempted.
NFPA Profile: Health 2, Flammability 0, Reacti vity O
SARA TITLE Il Chemical Listings: Section 302 Extre _mely Hazardous Substances : None

Section 304 CERCLA Hazardous Substances : This product contains the
following toxic chemicals which are subject to repo rting: 1.2% by weight
Caustic Soda (CAS# 01310-73-3).

Section 312 Hazard Class : Acute: Yes; Chronic: No; Fire: No; Pressure: No;
Reactive: No

Section 313 Toxic Chemicals _: This product contains the following toxic
chemicals which are subject to reporting: 1.2% by weight Caustic Soda
(CAS# 01310-73-3).

State Substance List: This product contains alis  ted substance(s) that appears on one or more of
the Substance Lists for Pennsylvania, Massachusetts and New Jersey:
sodium hydroxide (CAS# 01310-73-2); sodium silicate (CAS# 01344-09-8);
calcium metasilicate (CAS#13983-17-0); hydrous alum inum silicate (CAS#
1332-58-7); and silica, quartz (CAS# 14808-60-7).

California Proposition 65 List: None known

Volatile Organic Content: None

WHMIS Classification: D2A, D2B

Domestic Substance List: Chemical components liste d on DSL except as exempted.

SECTION 16 - OTHER INFORMATION:

The information is provided in good faith and is co rrect to the best of Kel Kem Ltd.’s knowledge as of the date hereof
and is designed to assist our customers; however Ke | Kem Ltd. Makes no representation as to its comple  teness or
accuracy. Final determination of suitability of an y material is the sole responsibility of the user. Although certain
hazards are described herein, we cannot guaranteet  hat these are the only hazards that exist.

Kel Kem Ltd. Disclaims all expressed or implied war  ranties or representations.
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