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1.0 ADMINISTRATIVE INFORMATION

This Site Health and Safety Plan (SHSP) is written for work performed by Battelle at the National
Aeronautics and Space Administration (NASA) Jet Propulsion Laboratory (JPL), Pasadena, California.
This SHSP is intended to meet the requirements of:

e United States Army Corp of Engineering (USACE) Safety and Health Manual,
EM 385-1-1 (USACE, 2003)

e Title 29, Code of Federal Regulations (CFR) 1910 and 29 CFR 1926

e U.S. Environmental Protection Agency (EPA) Standard Operating Safety
Guidelines for Hazardous Waste Operations (U.S. EPA, 1992)

o Navy/Marine Corps Installation Restoration (IR) Manual
(U.S. Navy, 2001)

e California Code of Regulations, Title 8 Section 5192
1.1 Scope of Site Health and Safety Plan

This SHSP has been prepared for use by Battelle project personnel and their subcontractors for work at
NASA JPL. The plan is written for the specific site conditions, purposes, tasks, dates and personnel
specified. If these conditions change, this plan will be amended and reviewed by those named in
Section 1.2.

All site activities will be performed in accordance with the documents listed above, especially 29 CFR
1910.120. All Battelle employees involved in fieldwork at NASA JPL will have completed the required
training programs and maintained qualification through annual refresher training. They are under a
program of medical surveillance and are certified to wear respiratory protection as specified in 29 CFR
part 1910.134. Full details of the Battelle safety training, Respiratory Protection, and Medical
surveillance Programs are given in the Battelle Environment, Safety, Health and Quality (ESH&Q)
Training Program (Battelle, 2005a), Respiratory Protection Program (Battelle, 2005b), and the Chemical
Safety Information Program - Medical Consultation (Battelle, 2005c), respectively.

This SHSP was prepared from the best available information concerning site conditions at the time. The
health and safety specifications in this SHSP are based on reasonable knowledge that chemicals, such as
volatile organic chemicals, including carbon tetrachloride and trichloroethene (TCE), perchlorate, and
1,4-dioxane, are present in soil and groundwater.

1.2 Key Personnel and Responsibilities

Key Battelle personnel for this project include:

e Project Manager — Keith Fields

Project Engineers — Ben Headington, Shane Williams

Certified Industrial Hygienist (CIH) — Bernard Himmelsbach
Health and Safety Officer (HSO) — Linc Remmert
Site Health and Safety Officer (SHSQO) — Dave Clexton or delegates thereof
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All project field staff have completed comprehensive health and safety training, which meets the
requirement of Title 29 Code of Federal Regulations — Part 1910.120 (29 CFR 1910.120). The SHSO or
the alternate SHSO will have:

e Completed the required training for this project assignment
e The responsibility for completing the required field forms and reports

e The authority to modify and stop work, or remove personnel from the site if
working conditions may affect on-site and off-site health and safety

e First Aid and cardiopulmonary resuscitation (CPR) certifications and be trained
in blood borne pathogens control.

Specific project safety responsibilities for these key personnel are detailed below.
1.2.1 Project Manager Responsibilities

As the Project Manager, Mr. Keith Fields is responsible for generating, organizing, and compiling the
SHSP, which describes planned field activities and potential hazards that may be encountered at the site.
Mr. Fields also is responsible for ensuring that adequate training and site safety briefing(s), including the
provision of safety equipment, are provided to the project field staff. Mr. Fields will provide a copy of
this SHSP to each member of the project field staff and one copy to each subcontractor prior to the
initiation of field activities. Associated health and safety responsibilities will include:

o Coordinating the activities of all field personnel, including their signed
acknowledgement of the SHSP.

e Selecting a SHSO and field personnel for the work to be undertaken on-site.
e Ensuring that the assigned tasks are being completed as specified by this SHSP.

e Providing authority and resources to ensure that the SHSO is able to implement
and manage safety procedures.

e Preparing reports and recommendations regarding project to safety the client and
concerned personnel.

e Ensuring that the SHSO is aware of all provisions of this SHSP and that all on-
site personnel are instructed about safety practices and emergency procedures as
defined in this SHSP.

o Ensuring that the SHSO is monitoring site safety.
1.2.2 HSO/CIH Responsibilities

The HSO, Mr. Linc Remmert, and/or CIH, Mr. Bernard Himmelsbach, are responsible for developing and
coordinating the health and safety program outlined in this SHSP. They are also responsible for
reviewing and approving the SHSP for accuracy and incorporating any new information or guidelines that
aid the Project Manager and SHSO in further definition and control of the potential health and safety
hazards associated with this project. Mr. Remmert/Mr. Himmelsbach also have the authority to suspend
or modify work practices for safety reasons and to dismiss individuals whose site conduct endangers the
health and safety of others.
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1.2.3 SHSO Responsibilities

The SHSO, Mr. Dave Clexton, has a direct line of authority from the HSO to implement specific health
and safety requirements for specific site activities, and for ensuring that all team members, including
subcontractors, comply with the SHSP. It is Mr. Clexton’s responsibility to inform the subcontractors
and other field personnel of chemical and physical hazards as he becomes aware of them. Mr. Clexton
has the authority to suspend work if he feels the operations threaten the health and safety of the field team
or the surrounding population and to dismiss individuals whose site conduct endangers the health and
safety of others.

Mr. Clexton or his designee is responsible for completing and submitting the following forms
(Attachment 1):

o Safety Compliance Agreement Form
e Tailgate Safety Meeting Form
e Air Monitoring Data Sheet

e Accident/Incident Analysis Form
Additional SHSO responsibilities include, but are not limited to, the following:

e Evaluating weather conditions and chemical hazard information and making
recommendations to the Project Manager about any modification to this SHSP or
personal protective equipment (PPE) requirements to maintain personnel safety.

e Approving all field personnel working on-site, taking into consideration their
level of training, physical capacity and their eligibility to wear protective
equipment necessary for the assigned tasks.

e Monitoring the compliance of field personnel for the routine and proper use of
protective equipment that has been required for each task.

e Enforcing the “buddy system” as appropriate for site activities.

e Posting the location and route to the nearest medical facility and arranging for
emergency transportation to the nearest medical facility.

e Posting the telephone numbers of local public emergency services.

o Entering the exclusion zone, for rescue of personnel only, after emergency
services have been notified and appropriate precautions taken. Response effort
must be within the level of training of the SHSO and appropriate equipment must
be available.

e Observing field team members for signs of exposure, stress, or other conditions
related to pre-existing physical conditions or site work activities.

124 Project Field Staff Responsibilities
The project field staff is responsible for ensuring that activities are performed in accordance with the
approved SHSP, and that deviations from the SHSP are based upon encountered field conditions that are

well documented in field notes and approved by the SHSO. The project field staffs’ health and safety
responsibilities include:

e Following the SHSP and the direction of the SHSO.
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e Reporting any unsafe conditions or practices to the SHSO.

e Reporting all facts pertaining to incidents that result in injury or exposure to toxic
materials to the Project Manager and SHSO.

e Reporting any equipment malfunctions or deficiencies to the Project Manager.

e Reviewing the SHSP as necessary.

It is the responsibility of individual organizations involved in field activities to ensure understanding of
and compliance to the SHSP by its on-site employees or representatives working in controlled areas.
Failure by any person to adhere to this SHSP may result in their removal from the site.

1.25 Subcontractor Responsibilities

Battelle is the lead and prime contractor for the activities associated with this project and, therefore, is
responsible for subcontractor health and safety while under contract with Battelle and engaged in work at
NASA JPL. Battelle will inform subcontractors of the site emergency response procedures, and any
potential fire, explosion, health, safety, or other hazard by making this SHSP and site information
available on-site. All Battelle subcontractors are responsible for:

e Attending the health and safety briefing given by the SHSO covering the
requirements of this SHSP

e Providing their own, company provided, PPE

e Providing documentation that their employees have been trained in health and
safety in accordance with applicable federal, state, and local laws and regulations

e Providing evidence of medical surveillance and medical approvals for their
employees

e Designating their own Site Safety Officer (SSO) responsible for ensuring that
their employees comply with their own Health and Safety Plan (HASP) and
taking any other additional measures required by their site activities

¢ Signing the Safety Compliance Agreement Form (Attachment 1) as a part of
standard safety protocol. All field personnel performing on-site work will sign
the Safety Compliance Agreement Form. Individuals who refuse to sign this
agreement will be prohibited from working on this project.

1.2.6 Site-Specific Safety Briefing
A site-specific safety/pre-entry briefing will be held daily prior to the start of any site activities at NASA

JPL, and at other times as necessary to ensure that all field personnel and visitors are aware of the health
and safety hazards at the site.
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2.0 PROJECT TASKS

The major Battelle tasks associated with this contract include the following:

e Mobilization

e System installation

e  System start-up, operation, and maintenance
¢ Investigation-derived waste (IDW) disposal

e Demobilization

Subcontractors are required to prepare their own HASP for drilling and well installation activities. The
Battelle HSO will review the subcontractors HASP to ensure the HASP covers all aspects of the
subcontractors’ responsibilities for this project. The hazard risk assessment provided in the following
section is for risks Battelle field personnel might encounter while working on-site during the drilling and
well installation activities. Subcontractors are expected to follow their individual HASPs as well as
guidelines included in the SHSP.
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3.0 HAZARD/RISK ASSESSMENT

This section discusses chemical, physical, and environmental hazards to workers on the site. Section 3.1
discusses hazards associated with the project tasks listed in Section 2.0. Table 1 lists major hazards
associated with these tasks and methods to mitigate the hazards. Section 3.2 discusses the chemicals of
interest at JPL and includes information such as exposure limits and signs and symptoms of exposure.
Table 2 lists the primary health hazards and exposure limits for chemicals covered in Section 3.2.
Material Safety Data Sheets (MSDS) information for compounds listed in Table 2 is provided in
Attachment 2. Permissible Exposure Levels (PELSs) are Occupational Safety and Health Administration
(OSHA) permissible exposure limits for airborne concentrations of toxic substances measured as an
8-hour Time-Weighted Average (TWA). The OSHA PELSs are the recognized levels to which the site
monitoring will adhere. Short-Term Exposure Limits (STELS) are OSHA short-term limits measured as a
15-minute TWA. OSHA requires that controls be implemented when employee exposure exceeds these
limits. The Threshold Limit Values (TLVs) are health and safety guidelines recommended by the
American Conference of Governmental Industrial Hygienists (ACGIH). If contaminant levels exceed
50% of the TLV or PEL and persist for greater than 10 minutes, engineering and/or administrative control
measures will be implemented. During groundwater monitoring, field personnel have the potential to be
exposed to both contaminated groundwater and contaminants in the vapor phase. Risk of contamination
from the operation and maintenance (O&M) of the groundwater treatment system and site assessment
activities comes mainly from contaminants in the vapor phase.

Section 3.3 discusses physical hazards identified with this site including those associated with fire, use of
heavy equipment, slip/trip/fall, lifting, tool and equipment, and heat stress. Section 3.4 discusses
biological hazards associated with the physical location of the site including contact with flora/fauna.

Daily tailgate safety meetings will be held at the start of each workday to discuss potential chemical,
physical and environmental hazards and preventative safety measures. Attendance will be mandatory for
all employees and a Tailgate Safety Meeting Form (Attachment 1) will be completed. Task Hazard
Analyses have been developed for each major field activity/work phase and are presented in Table 1. The
following sections describe the specific hazards anticipated in more detail, and the control measures to be
implemented to minimize or eliminate each hazard. This information will be used to augment daily safety
meetings intended to heighten safety and hazard awareness on the job.

3.1 Hazards Associated with Tasks

Due to the geographic location of JPL, heat stress may be a potential hazard to workers performing work
associated with all tasks in the summer months. Heat stress hazards will be assessed in detail in

Section 3.4.7. Other hazards associated with Battelle tasks are analyzed as follows:

3.1.1 Hazards Associated with Mobilization and Demobilization

The main hazards associated with mobilization and demobilization of field personnel and equipment are

electrical shock from system setup, objects striking the heads of field personnel, and general site hazards
such as heat and biological hazards. Methods of mitigating these hazards are listed in Table 1.
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Table 1. Hazard Sources and Mitigation During Field Activities at JPL

Hazard

Project Tasks

Mitigation Methods

Slip/trip/ fall

All tasks

Maintain good housekeeping. Limit work area with boundary marking
tape and signs.

Slip/trip/fall hazards will be addressed through an ongoing proactive
housekeeping program that eliminates elements in the work area that have
potential for causing loss of footing.

Electrical shock

Mobilization, installation of
wells, O&M of remediation
system, and demobilization

All major electrical work (wiring, control panel construction, etc.) will be
subcontracted to a qualified electrical contractor. GFCI will be used
where appropriate. Care will be taken to de-energize and ground any
electrical equipment prior to any necessary repair work. Before
undertaking any repair work, the energy source will be either permanently
disconnected or temporarily tagged and kept locked to prevent the
equipment from accidentally energizing. Personnel performing repair
work shall have been trained on LO/TO and will be responsible for
complying with all applicable LO/TO procedures.

Flying particulate

Installation of extraction and
injection wells

All site personnel will wear hard hats and safety glasses with side shields
during drilling.

Objects striking head

Mobilization, installation of
wells, and demobilization

Hard hats will be worn in the vicinity of overhead hazards (e.g., in the
drilling rig area).

Explosion/Fire

All tasks

Open-flame ignition sources will be restricted from the work area
(smoking, etc.). No smoking is permitted in the work zones.

Any free-phase petroleum or gasoline will be stored in appropriate
containers. Signs indicating flammable liquids will be posted where
appropriate.

Appropriate fire extinguishers will be available to site personnel during
field activities.

Inhalation and contact of
organic vapors

Installation of extraction and
injection wells; sampling of
wells and system ports

If conditions require upgrading to air-purifying respirations (Level C
PPE), an addendum to this SHSP will be submitted for review and
approval.

Remain upwind whenever possible.

Wear disposable gloves and safety glasses with side shields when
handling soil and sampling waters.

Contact with detergent,
samples, or solvent

Decontaminating sampling
equipment

Level D PPE is typically adequate.

Wear coveralls and gloves.

Wear safety goggles when preparing and using decontamination solutions.
Maintain good housekeeping.

No eating, smoking, or drinking on-site.

Weather extremes

All tasks

Use dress consistent with conditions.

Implement worker rotation and rest period schedules. Adjust work day to
take advantage of the cooler parts of the day.

Maintain periodic telephone communication between on-site and off-site
personnel to ensure good physical condition of on-site personnel.

Frequently consume water or an electrolytic beverage to prevent
dehydration.

LO/TO = lockout/tagout.




3.1.2 Hazards Associated with Remediation System

The O&M of the remediation system has several associated hazards that will be mitigated using the
following precautions:

o Electrical shock — All major electrical work (wiring, control panel maintenance,
etc.) will be subcontracted to a qualified electrical contractor. GFClIs will be
used where appropriate, e.g., in wet locations. Care will be taken to de-energize
and ground any electrical equipment prior to any necessary repair work. Before
undertaking any repair work, the energy source will be either permanently
disconnected or temporarily tagged and kept locked to prevent the equipment
from accidentally energizing. Personnel performing repair work shall have been
trained on Lock Out/Tag Out (LO/TO) procedures as specified in the OSHA
citation 29 CFR 1910.333 and will be responsible for complying with all
applicable LO/TO procedures.

e Moving Parts — Before equipment is used, it will be inspected and tested and
certified to be in safe working condition. All moving parts of the equipment will
be guarded when exposed to contact by field personnel or when the equipment
poses a hazard.

e Pressurized Lines — All pressurized equipment and systems will be maintained
and operated in accordance with EM 385-1-1 Section 20 (USACE, 2003).

o Hot Surfaces — All field personnel will be advised of the potential for moving
parts on the system which become hot during operation. Easily accessible
surfaces will be labeled with a sign reading “Caution Hot Surface”.

3.1.3 Hazards Associated with IDW Disposal

The main hazards associated with IDW disposal include contact with contaminated wastewater,
detergents, and solvents. Disposal of potentially contaminated soil from drilling and well installation
activities will be completed as described in the Sampling and Analysis Plan (SAP; Appendix C). During
soil disposal activities, field personnel will wear proper Level D PPE. Any IDW and wastewater created
under this effort will be disposed of off-site. During this process Level D PPE will be worn by field
personnel to protect against contact with contaminated wastewater. All hazardous waste collected under
this Task Order will be disposed of off-site in accordance with all applicable Federal, State and local
regulations.

3.14 Hazards Associated with Well Installation

The main hazards associated with soil boring and groundwater monitoring well installation are listed in
Table 1 and include electrical shock, flying particulates, objects striking head, and inhalation and contact
of organic vapors.

Drilling equipment will be operated, inspected, and maintained according to manufacturers’ operating
manuals. Battelle will subcontract the drilling and installation of all wells at JPL. Battelle field personnel
will be present during these activities to supervise and monitor the health and safety of field personnel.

Prior to the start of any drilling activities, a survey of the site will be completed. This survey will include
all overhead hazards and any underground utilities or hazards. The survey results and maps will be used
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to determine any previously unknown hazards; this information will be discussed in the Tailgate Meeting
and will determine the location of extraction and injection wells.

3.2 Hazards Associated with Chemicals Substances at JPL

A list of the chemicals identified to be in the groundwater and their associated exposure limits are
presented in Table 2. Table 2 lists the primary health hazards associated with each of these chemicals.

Table 2. Primary Health Hazards and Exposure Limits for Chemical Substances at JPL

Compound PEL- PEL- TLV TLV
(CAS #) TWA® |STEL®| TWA® | STEL® Primary Health Hazard

Carbon ) 10 25 5 10 Liver; cancer
tetrachloride
(56-23-5) ppm ppm ppm ppm
1,1- 5 Harmful if ingested, inhaled or absorbed through the
Dichloroethylene - - - skin; Reproductive; cancer
(75-35-4) ppm
1,2-Dichloroethane 50 100 10 Skin irritant; liver; cancer
(107-06-2) ppom | ppm ppm
Tetrachloroethene; 100 200 25 100 Irritation; CNS
Trichloroethene 100 200 50 100 CNS; headache; liver
(79-01-6) ppm ppm ppm ppm
Perchlorates NA NA NA NA Skin irritant; respiratory
Chromium Respiratory, lung and stomach cancer.
(hexavalent) 0.005 _ _
All forms all mg/ m® -
compounds
Chromium Respiratory, lung and stomach cancer.
(hexavalent) - 0.05
Inorganic, soluble - mg/ m®
compounds
Chromium Respiratory, lung and stomach cancer.
(hexava_lent) B 0.01
_Inorganlc, - mg/ me
insoluble
compouunds
Chromium (111) 05 05 Irritation; dermatitis; liver; kidney; respiratory;
(7440-47-3) mg/m® B mg/ m® B
1,4-Dioxane 100 _ 20 o Irritation; liver; kidney
(123-91-1) ppm

PEL = permissible exposure limit

TWA = time-weighted average

STEL = short-term exposure limit

(@) 29 CFR 1910.1000 Table Z (OSHA Z Table).
(b) TLVsand BEIs (ACGIH, 2006).

NA = Not applicable.

3.2.1 Carbon Tetrachloride

Carbon tetrachloride (CCly) is a colorless liquid with a melting point of -23°C and a boiling point of 77
°C. Its vapor pressure is 91 mmHg at 20 °C. Carbon tetrachloride is classified as B2, a probable human
carcinogen. Inhalation and ingestion of CCl4can be fatal. It is an irritant that could lead to dermatitis if

C-9




contacted with the skin. Kidney or liver damage may result from long-term use of carbon tetrachloride.
It can also affect the central nervous system (CNS) and cause damage or cancer to the eyes, skin, and
lungs. CCl, is incompatible with alkali metals, chemically active metals, strong oxidizing agents, allyl
alcohol, fluorine, and strong bases. It should be kept away from heat and possible sources of ignnition
due to potentially toxic decomposition products.

3.2.2 1,1-Dichloroethylene (1,1-DCE)

1,1-DCE is a colorless liquid at room temperature with a mild, sweet odor. Its boiling and melting points
are 31.7 °C and —122.5°C, respectively. It has a vapor pressure of 591 mmHg at 25°C and density of
1.213 g/lcm?® at 20°C. The main use of 1,1-DCE is to produce copolymers such as polyvinylidene
chloride, acrylonitrile, vinyl chloride, and methyacrylonitrile. The copolymers are used in flexible films,
such as SARAN and VELON, and as a flame retardant for fiber, carpet backing and piping. They are also
used in flexible packaging materials and as an adhesive.

1,1-DCE is classified as a group C carcinogen meaning it is a possible human carcinogen (Faust, 1993).
Inhalation of 1,1-DCE at low levels over a long period of time can cause damage to the CNS, liver and
lungs. High-level exposure health effects include loss of breath and fainting, effects on the CNS and
death from hepatotoxicity and nephrotoxicity.

3.2.3 1,2-Dichloroethane (1,2-DCA)

1,2-DCA is a colorless, heavy and flammable liquid which evaporates quickly at room temperature and
has a sweet odor and taste. Its vapor pressure at 25°C is 79.1 mmHg and density is 1.23 g/cm® at 20°C.
Its melting and boiling points are —35.5°C and 83.5°C, respectively.

1,2-Dichloroethane is classified as group B2, which means it is a probable human carcinogen through the
oral and inhalation routes (Opresko, 1994). The routes of exposure to humans are absorption through the
lungs, gastrointestinal system and skin. It is distributed throughout the body, but concentrates in the
adipose tissue and is generally excreted with soluble urinary metabolites. Some health effects caused by
exposure to 1,2-DCA are bronchitis, central nervous system depression, dizziness, vomiting, partial
paralysis, liver and kidney damage, hemorrhages throughout the body, and death (Opresko, 1994).

1,2-DCA is mainly used in the manufacturing of vinyl chloride and other compounds including PCE,
TCE, and 1,1,1-trichloroethane. Other uses are as a solvent to degrease metals, as well as a fumigant and
lead-scavenging agent in gasoline. It is also used in paints, coatings, adhesives, varnishes, finish
removers, soaps, and scouring agents (Opresko, 1994).

3.24 Tetrachoroethene (PCE)

PCE is a nonflammable, colorless liquid at room temperature with a sweet odor. Its vapor pressure at
25°C is 18.47 mmHg and density is 1.6227 g/ml. Its melting and boiling points are —19°C and 121°C,
respectively (ATSDR, 1997b). PCE is used as a solvent in dry-cleaning operations and for degreasing
metals (ATSDR, 1997a). It is also used to dissolve greases, fats, waxes and oils without harming fibers.
It is a chemical intermediate and has also been used to treat hookworm and some nematode infestations
(ATSDR, 1997b).

Tetrachloroethene has been classified as group B2 to C, which means it is a possible to probable human
carcinogen. PCE enters the body through the lungs and digestive tract, but not through the skin. Oral and
inhalation exposure to PCE target the liver and kidney and the central nervous system is also affected by
inhalation of PCE. Exposure to high concentrations can cause headache, nausea, sleepiness, difficulty
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speaking and walking, dizziness, confusion, unconsciousness, and death. Some women have also
experienced menstrual problems and spontaneous abortion when exposed to PCE (Daugherty, 1993).

3.25 Trichloroethene (TCE)

TCE is a nonflammable, colorless liquid at room temperature which has a sweet odor and evaporates
easily. Its vapor pressure at 25°C is 74 mmHg and density at 20°C is 1.465 g/ml. Its melting and boiling
points are —87.1°C and 86.7°C, respectively. Currently, TCE is primarily used as a solvent to degrease
metals and for fats, waxes, resins and oils (Faust, 1993). It is used in the manufacturing of other
chemicals. It can also be found in paint removers, spot removers, adhesives, and typewriter correction
fluid. It was once used as an anesthetic, fumigant, disinfectant and to extract caffeine from coffee (Faust,
1993). Production of TCE naturally occurs from marine macroalgae and microalgae.

TCE is classified in group 2A, which means it is a probable human carcinogen. Humans are exposed to
TCE through oral, inhalation and dermal routes. The primary target organs are the liver, kidney, central
nervous system, cardiovascular system, hematopoietic system, and reproduction. Some health effects of
TCE include headaches, dizziness, poor concentration, impaired heart function, unconsciousness, nerve,
kidney and liver damage, and death (Faust, 1993).

3.2.6 Perchlorate

Perchlorate (CIO,) is the most oxygenated member in a series of four anions made up of chlorine and
oxygen (OEHHA, 2002). The anion has a charge of negative one, and can form an acid or salt in
combination with H" or another cation such as sodium, potassium, or ammonium ion (OEHHA, 2002).
Perchlorate salts dissociate completely in water. Ammonium perchlorate (NH,CIO,) is a white,
crystalline solid used as an oxidizer in rocket propellant fuel. Perchlorate salts are also used in
explosives, pyrotechnics and flares, in tanning and finishing leather, as a mordant for fabrics and dyes,
and in electroplating, aluminum refining, rubber manufacture, and the production of paints and enamels
(Hazardous Substances Database [HSDB], 2002; OEHHA, 2002).

Potassium perchlorate was used in the late 1950s and 1960s as an antithyroid agent in the treatment of
hyperthyroidism (i.e., Graves’ disease) until reports of severe hematological effects occurred. European
physicians began using it again in the 1980s as long as the dose remained below 1,000 mg/day. A serious
human health effect is the disruption of thyroid hormone production because perchlorate blocks the
transport of iodine to the thyroid gland. Two hormones, triiodothyronine (T3), and thyroxine (T4), help
regulate the body’s metabolism and physical growth. When blockage occurs, the thyroid’s iodide
reserves are reduced, thus decreasing production of T3 and T4. When levels of T3 and T4 decrease, the
pituitary gland and the hypothalamus gland, which regulate thyroid hormones, increase their own
hormone production to compensate for the low levels of T3 and T4. Too much or too little thyroid
hormone can lead to disease (OEHHA, 2002). Perchlorate can cross the placenta, thus affecting a
developing fetus. For children in utero and up to three years of age, thyroid hormone is critical to normal
brain and physical development.

3.2.7 Hexavalent Chromium

The properties of hexavalent chromium vary with the different compounds. It is a solid at room
temperature and is typically orange, red or yellow in color. Hexavalent chromium is generally soluble in
water; however, the degree of solubility is dependent on the compound. For example, the solubility of
lead chromate is 5.8 pg/L and sodium dichromate has a solubility of 230 g/100 cc at 0°C. Zinc chromate,
on the other hand, is insoluble in water. Melting and boiling points also vary widely among the
compounds. Some compounds decompose at temperatures between 170°C and 500°C (ASTDR, 2000).
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The use of hexavalent chromium can be found in many industries including chrome plating,
electroplating, stainless steel welding, leather tanning, wood preserving and chemical manufacturing
(ATSDR, 2000). Itis used to make stainless and heat resisting steel, astringents and antiseptics, dyes and
pigments, batteries, candles, paints, rubber and cement and for corrosion resistance, high temperature
research, and industrial water treatment (USDHH, 2001; ASTDR, 2000).

Hexavalent chromium enters the body through inhalation, ingestion and dermal contact. Exposure to
chromium can cause nosebleeds, ulcers and holes in the nasal septum, upset stomach, ulcers, kidney, liver
and lower respiratory tract damage, gastrointestinal irritation, dizziness, headaches, burns on the skin,
blisters, skin ulcers, labored breathing, cancer and death (ATSDR, 2000). Chromium (V1) is classified in
group A, which means it is a known human carcinogen. Exposure to hexavalent chromium usually causes
respiratory system, lung or stomach cancer (ATSDR, 2000).

3.2.8 Trivalent Chromium

The properties of trivalent chromium vary among the different chromium compounds. The color varies
from blue-green to purple to brown or black. It is a solid at room temperature with a melting point
between 60°C (for chromium (111) nitrate) and 2,266°C (chromium (111) oxide). At high temperatures,
chromium compounds decompose (e.g. chromium (I11) nitrate at 100°C), sublime (e.g. chromium (I11)
chloride at 1300°C), or boil (e.g. chromium (I11) oxide at 4,000°C). Trivalent chromium compounds are
primarily insoluble, but some compounds are soluble or slightly soluble (ATSDR, 2000).

Trivalent chromium is used in the production of metals and alloys, as brick lining for high-temperature
furnaces, in manufacturing chemicals, for chrome plating, leather tanning, wood preserving, and in dyes
and pigments (ATSDR, 2000). It generally enters the atmosphere through emissions from coal and oil
burning or steel production (ATSDR, 2000). Atmospheric fallout and precipitation are the primary means
of removing trivalent chromium from the atmosphere. In water, trivalent chromium is precipitated and
then buried in sediment. In soil, it is transported by runoff or as dust (U.S. EPA, 1998).

Trivalent chromium is classified in group D which means it is not classified as a human carcinogen (U.S.
EPA, 1998). Trivalent chromium can enter the body through inhalation, ingestion and dermal contact.
The body does not generally absorb large amounts of trivalent chromium (Daughtery, 1992). Health
effects caused by exposure to trivalent chromium include coughing, wheezing, asthma, and inhibits DNA
replication.

3.2.9 1,4-Dioxane

1,4-Dioxane is a colorless, flammable liquid at room temperature and has a pleasant odor. It has boiling
and melting points of 101.5°C and 11.8°C, respectively (OEHHA, 2002) Its vapor pressure is 30 mmHg
at 20°C (U.S. EPA, 2002). 1,4-Dioxane is miscible with water, aromatic solvents and oils (OEHHA,
2002).

Uses of 1,4-Dioxane include a degreasing agent, a component of paint and varnish removers, and a
wetting and dispersion agent in the textile industry. It is also used as a solvent in chemical synthesis, a
fluid for scintillation counting, and a dehydrating agent in the preparation of tissue sections of histology
(OEHHA, 2002). Itis a solvent for cellulose acetate, ethyl cellulose, benzyl cellulose, resins, oils, waxes,
dyes, and other organic and inorganic compounds (U.S. EPA, 2002). It is also a solvent for specific
applications in biological procedures and a stabilizer for chlorinated solvents such as 1,1,1-
trichloroethane. It is a reagent for laboratory research and testing. In the past it was used as a solvent in
coatings, sealants, adhesives, cosmetics and pharmaceuticals (USDHH, 2001).
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1,4-Dioxane is classified as group B2 which means it is a probable human carcinogen. Exposure to 1,4-
Dioxane is generally from inhalation, ingestion or dermal contact. It is very mobile in the environment
due to its volatility and solubility in water. 1,4-Dioxane may cause drowsiness, vertigo, headache,
irritation of the eyes, nose, throat, lungs and skin, nausea, vomiting, hepatic and renal lesions, coma, or
death (U.S. EPA, 2002). The target organs used to determine the hazard index are the alimentary system,
kidney, and circulatory system (OEHHA, 2002).

3.3 Physical Hazards
3.3.1 Flammability/Explosive Nature

It is unlikely that explosive atmospheres will be encountered during remedial activities. However, the
following standard safety procedures will be implemented:

o All field vehicles and heavy equipment will be equipped with type-ABC fire
extinguishers. Fire extinguishers will be mounted on vehicles where field
personnel can easily access them. A fire extinguisher check, including inspecting
gauges, hoses, and tanks, must be completed monthly to verify proper condition
of the equipment. An annual maintenance check on each fire extinguisher must
be conducted and documented.

e When necessary, a fire watch and fire extinguisher or other fire-fighting
equipment should be made available.

e Open fires and burning are prohibited. Smoking will be prohibited in all areas
where flammable, combustible, or oxidizing materials are stored or in use.

The following procedures should be implemented for refueling of vehicles:

o Refuel only in pre-designated outdoor areas.
e Shut off vehicle engines when not in use.
e No smoking is allowed.

o Do not over-fill fuel tanks.
The following apply to the storage and dispensing of flammable materials:

e All tanks containing flammables should be labeled with the contents in 4-inch-
high letters.

e All flammable chemicals should be stored in flammable-chemical storage
cabinets.

e Oxygen should be stored at least 25 feet from combustible liquids, flammable
materials, heat sources, or in an area with a fire barrier having a % hour rating.

o Oxygen storage areas should be vented.
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3.3.2 Hazards Associated with Heavy Equipment

The hazards associated with the operation of heavy equipment can be effectively managed through
adequate training and constant awareness. Consistent visual or verbal contact with the equipment
operator will facilitate such awareness. All mobile equipment operators will have had the required
training and should demonstrate the necessary skills to operate heavy equipment. Mobile equipment will
not obstruct roadways, walkways, electrical lines, etc. Proper distance from overhead power lines should
be observed. All personnel working around heavy equipment will wear hard hats, safety-toed boots, and
orange Vests.

3.3.3 Slip/Trip/Fall Hazards

While it is difficult to prevent slip/trip/fall hazards, these hazards can be minimized through use of
appropriate footwear, good housekeeping, proper site control measures and keeping the work area free of
obstructions. Personnel will be required to perform fieldwork in pairs (buddy system) so that immediate
assistance will be available should a slip/trip/fall occur. Slip/trip/fall hazards will be addressed through
an ongoing proactive housekeeping program that eliminates elements in the work area that have potential
for causing substantial loss of footing.

3.34 Lifting Hazards

Field operations often require that physical labor tasks be performed. All employees should employ
proper lifting procedures. Additionally, employees should not attempt to lift bulky or heavy objects (over
40 pounds) without assistance.

3.3.5 Tool and Equipment Hazards

Hazards present while using tools and equipment are generally associated with improper tool handling
and inadequate maintenance. Management of these hazards requires a rigorous maintenance of tools and
equipment and effective training of employees in the proper use of these tools. Electrically powered tools
have inherent physical hazards. Hand-held power tools, including jackhammers, should be held firmly.
This equipment will create vibrations during operation. Proper safety procedures will be implemented
during their operation.

Electrical cords should have unbroken insulation and should not be exposed to water or other liquids. A
ground fault circuit interrupter (GFCI) outlet or cord must be used in any area where water may be
present. Large power tools and equipment should be lifted properly to prevent back injuries.

Safety glasses with side shields, ear protection, and safety-toed boots will be worn while operating
powered tools or equipment.

3.3.6 Heat Stress Hazards

Work under this project may be required in hot environments depending on the time of year. During hot
or humid days, or during the performance of strenuous work, extra precautions will be necessary to
reduce the potential for heat stress. Implementation of worker rotation and rest period schedules and
adjustment of the workday to take advantage of the cooler parts of the day may be used to prevent
exposure to heat stress hazards. Whenever possible, shade will be utilized or provided to field personnel
to help mitigate heat stress hazards. Any adjustments to workday schedules that deviate from normal
business hours will be cleared with the appropriate personnel. Also, frequent consumption of water or an
electrolytic beverage is necessary to prevent dehydration (drink about 16 ounces before starting work, and
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5 to 7 ounces every 15 to 20 minutes while working). The levels of heat stress are characterized in Table

3.

Factors which increase the risk of heat induced problems:

High physical exertion.

Being unaccustomed to working in heat.

Wearing protective clothing that traps body heat.

Medications that can interfere with normal body reactions to heat.

Age (older people may have less body water and lower sweat gland efficiency).

Being overweight, which makes the body work harder to perform tasks.

Table 3. Signs and Symptoms of Heat Related IlInesses and Treatments

Heat Induced Problems

Problem

Body Response

Signs and Symptoms

Treatment

Heat Cramps

The body loses too
much salt from heavy
exertion in heat.

Painful spasms of
muscles used during
work.

Increase fluid intake
with electrolytes
(Unless otherwise
indicated by a doctor).
Take frequent breaks,
preferably in a cool
area.

Heat Exhaustion

The body can’t
replace fluids and/or
salt lost in sweating.
Perspiration in heat is
important because it
cools the body as it

Weakness, dizziness,
nausea.

Pale or flushed
appearance.
Sweating, moist and
clammy skin.

Move to a cool place.
Loosen clothes and
apply cool
compresses.

Drink water slowly.
Elevate feet 8-12

evaporates. inches.

Heat Stroke The body no longer e DRY, hot reddish Treatas a
sweats and holds so skin, and LACK OF MEDICAL
much heat that body SWEATING! EMERGENCY!
temperature reaches e High body Call for EMS or a

dangerous levels.
Heat stroke is a
medical
EMERGENCY and
can lead to delirium,
convulsions,
unconsciousness, or
death.

temperature and
strong, rapid pulse.
Chills

Confusion

doctor immediately!
Move to a cool area
immediately.

Use cool water to soak
person’s clothes and
body.

Fan the body.

Don’t give fluids if
victim is unconscious.

EMS = Emergency Medical Services
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3.3.7 General Site Safety

The following PPE and clothing will be used during field sampling activities:

Safety-toed boots.

Goggles or safety glasses with side shields.

Standard work clothing or chemical resistant Tyvek® coveralls.
Nitrile or equivalent laboratory/exam gloves.

Hearing protection.

Hard hats, hearing protection, and other PPEs listed above are required during drilling operations at JPL.

3.4 Biological Hazards

There are several biological hazards to which personnel may be exposed while performing work at the
NASA JPL site. These hazards may include snake bites (a variety of snakes are present at JPL, but not all
are poisonous), insect bites (i.e., mosquitoes, deer flies, chiggers, and ticks) and stings (i.e., bees, wasps)
and exposure to pathogenic (disease producing) microorganisms. Animal and bird droppings often
contain mold, fungus, bacteria or viruses that represent a significant respiratory hazard. If encountered,
personnel will be instructed to avoid touching droppings.

Paramedics will be summoned for serious injuries. First aid procedures for biological hazards will follow
the program set up by the American Red Cross.
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4.0 SITE CONTROL

4.1 Work Area Control

Proximity to field activities will be limited to reduce the probability of occurrence of physical injury and
chemical exposure of field personnel, visitors, and the public.

Work area control will be achieved through the use of zones (exclusion zone, contamination reduction
zone, and support zone). All three zones will be established for drilling and well installation activities,
but for the O&M of the remediation system, there will only be a designated exclusion zone which will be
surrounded by a locked, fenced area. The area outside of the exclusion zone will be considered the
support zone. Access to the remediation system will be limited to authorized personnel only. No
contamination reduction zone is required because no hazardous chemicals will be used during O&M.

During field activities, the equipment will be oriented to minimize impact to surrounding vehicles,
buildings, and military operations. The area surrounding each extraction and injection well and recovery
equipment will be the exclusion zone. Non-project personnel will be directed away from the immediate
area of the drill rig. The area outside of the exclusion/contaminant reduction zone will be considered the
support zone. The first aid kit will be kept in the support zone.

The three work area control zones for the construction of new wells and soil boring will be similar to the
control zones used at the remediation system. The area immediately surrounding the hollow-stem auger
(HSA) drill rig will be designated the exclusion zone. The exclusion zone and contamination reduction
zone will be designated with traffic cones and/or caution tape. Soil samples collected during drilling will
be processed in the exclusion zone. The decontamination of drilling equipment using a portable
decontamination trailer will be performed in the contamination reduction zone.

4.2 Decontamination Control

All nondisposable field equipment will be decontaminated before each use and between samples to avoid
cross-contamination between samples and to ensure the health and safety of the field crews. The
decontamination procedure for each task will be specified in the SAP. Areas for decontamination will be
coordinated with the appropriate NASA JPL personnel before sample collections begin. Drilling
equipment will be decontaminated by hot pressure washing. Decontamination of drilling equipment will
be performed in a portable decontamination trailer. All other nondisposable sampling equipment and PPE
will be decontaminated by washing with a phosphate-free detergent solution or by steam cleaning. All
decontamination water will be collected in approved 55-gallon drums or a poly-tank and will be
transported off-site for disposal within 90 days.

In general, the following decontamination procedure will be used for nondisposable sampling equipment
and PPE:

1. Set up a sampling equipment decontamination/wash area. Fill three containers (e.g., 5-
gallon buckets) with tap water and one container with deionized water. Add Liquinox™
or an equivalent phosphate-free detergent to one of the tap water containers according to
the manufacturer’s directions. Align the containers in the following manner: Tap water,
detergent solution, tap water, deionized water.
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2. Inthe first container of tap water, rinse the item to remove as much soil, water,
contamination, etc., as possible. Change this water frequently.

3. Inthe second container of detergent solution, wash the item using a scrub brush or other
suitable cleaning tool. Discard this wash water and create a new detergent solution when
necessary.

4. Inthe third tap water container, rinse the item to remove any traces of detergent. Change
this water frequently.

5. Rinse the item in the container with deionized water to remove any remaining traces of
detergent or tap water.

Decontamination procedures for groundwater sampling are described in the SAP.
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5.0 PERSONNEL PROTECTION

The possibility of exposure to chemicals in soil and groundwater presents a minimal potential health risk
to site workers and proximate base personnel. Installation and O&M of the remediation system present a
minimal opportunity to contact contaminants of concern in high concentrations. The primary personal
protective clothing used will be disposable nitrile gloves and safety glasses with ridgid side sheilds. If
necessary, based on the exposure limits listed in Table 2, respiratory protection and engineering or work-
practice controls will be used to minimize exposure and to protect workers and JPL personnel. The level
of protection to be utilized throughout the duration of this Task Order will be EPA Level D, as based on
known contaminant levels and previous work performed at the JPL. It is the responsibility of the field
personnel to inspect all PPE prior to use. Evaluation of the effectiveness of the Battelle PPE program will
be examined by the SHSO following the guidelines established in the Battelle PPE Program Manual
(Battelle, 2004).

5.1 EPA Levels of Protection

There are four levels of EPA-mandated personnel protection: Levels A, B, Cand D. Levels A, B, and C
are not anticipated for this task order. If site conditions change and a higher degree of protection is
required, the SHSO will consult the HSO/CIH and the required changes in PPE with be made. A change
in the level of PPE will result in this SHSP being amended and reviewed by the HSO/CIH.

Level D protection will consist of the basic work clothing, plus the following depending on activities to
be performed:

e Hard hat

e Coveralls/standard work clothing

o Safety glasses with protective side shields

o Safety-toed boots

¢ Nitrile gloves (or equivalent)

e Available hearing protection

e Auvailable protection against ultraviolet (UV) rays (i.e. sun block, hats, or long
sleeves).

o For emergency purposes or in the event of PPE upgrade, an available half-face or
full-face, air purifying respirator with National Institute for Occupational Safety
and Health (NIOSH) approved combination organic vapor/acid gases/P-100
cartridges (yellow/magenta)*

*All personnel who may be required to wear a respirator will be enrolled in an employer medical
surveillance and respiratory protection program and have their assigned respirator fit-tested before
wearing it on the project.

5.2 Air Monitoring Procedures

Screening for the presence of volatile organic compounds (VOCSs) while conducting fieldwork is
generally done with a handheld photoionization detector (PID) or flame ionization detector (FID). During
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drilling, breathing zone readings will be taken periodically (approximately every 15 minutes), unless the
SHSO determines that more frequent monitoring is required. Field personnel will perform a daily
calibration of the PID/FID and operate the instrument according to the manufacturer’s instructions. Air
monitoring results will be compared to the action levels identified in Table 2. The appropriate PPE will
be selected based on the contaminant concentrations encountered during air monitoring. The daily air
monitoring results and calibration information will be recorded on the Air Monitoring Data Sheet
(Attachment 1). Air monitoring will accomplish the following tasks:

1. Ensure that proper PPE, work practices, and engineering controls are being used at the
site;

2. Ensure that site personnel are not exposed to concentrations of hydrocarbon compounds
exceeding the PELs; and

3. Quantify the concentrations of ionizable hydrocarbon compounds at the wellhead and the
workers’ breathing zone.
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6.0 GENERAL SAFETY RULES

6.1 Recommended Equipment Safety Guidelines

Equipment maintenance and safety is the responsibility of the operator. The following information is
provided as general guidelines for safe site practices:

o Inspect the route of travel before moving equipment off-road. Note rocks, trees,
erosion, and uneven surfaces.

e Approach changes in grade squarely to avoid shifting loads or unexpected
unweighting.

e Use a spotter (person at grade) to provide guidance when vertical and lateral
clearance is questionable.

e Locate overhead and buried utilities prior to removal operations. Treat overhead
electrical lines as if they were energized.

o Contact the appropriate utility agencies to deactivate overhead or underground
services that may interfere with sampling operations. Only authorized and
trained personnel should attempt to handle utilities.

¢ Note wind speed and direction to prevent unshielded overhead utility lines from
contacting equipment.

o Allow at least 20 feet of clearance from overhead utility lines.

o Contact appropriate utility agencies to survey, mark, and flag locations of buried
utility lines.

o Maintain orderly housekeeping of the remediation system.
e Store tools, materials, and supplies properly and in a secure area.

e Maintain working surfaces free of obstructions or potentially hazardous
substances.

e Store gasoline in approved safety containers only.
6.2 General Safety During System Installation

Personnel must wear prescribed PPE, as appropriate, during recovery activities. Contamination
avoidance should be practiced at all times. Personnel must employ the "buddy system™ at all times and
maintain communication with each other. In some situations, such as work in isolated locations,
additional monitoring may be needed to establish the proper level of protection before the sampling team
can proceed. Personnel responsible for operating the remediation system will wear Level D PPE
protection.

6.3 General Safety During System O&M

O&M of the groundwater remediation system will only be conducted by fully trained/qualified field
personnel. Any mechanical hazards will be identified at initial start up and measures will be taken to
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mitigate the hazards. Remaining hazards will be clearly marked and all field personnel will be notified of
safety precautions to use while the systems are in operation.

6.4 Decontamination Safety

Decontamination procedures can pose hazards under certain circumstances, particularly when chemical
decontamination solutions are used. Most of the equipment used on-site will be decontaminated by
washing, or a series of washings, followed by a series of rinses using generous amounts of deionized (DI)
water (see Section 4.2). Exposure to hazardous materials and decontamination solutions will be
controlled by the use of appropriate personal protective clothing and accessories, which includes safety
glasses, faceshields (during power washing or steam cleaning), nitrile gloves, and safety-toed boots.
MSDS information for methanol (methyl alcohol) and Liquinox™ are provided in Attachment 2.
Decontamination of equipment by steam cleaning will be done away from general personnel.
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7.0 EMERGENCY PROCEDURES

7.1 Communication

A communication program will be implemented during the project. Workers are to use the buddy system
at all times and be cognizant of the reduction of communication abilities in high-noise areas. The specific
hand signals to be used during the project will be discussed in the tailgate safety meeting and will include,
but are not limited to, the following:

o Closed fist — Stop work
e Hand crossed above head — Personal injury
e Hand gripping throat — Cannot talk; Having difficulty breathing
e  Grip partner’s wrist — Cannot talk; Leave area immediately
e Hands on top of head — Need assistance
e Thumbs up — OK, I am all right, | understand
e  Thumbs down — No, negative
7.2 Site Evacuation Procedures

In case of an emergency, an air horn, or an equivalent device that can generate at least 80 dBA of noise,
will be used as the evacuation warning. One long blast from the horn will be understood to mean
immediate evacuation from the exclusion zone. Personnel working on the site will immediately make
their way to the designated gathering point for a “head count”. The gathering point will be site and
activity dependent and therefore will vary. The SHSO will determine the gathering point and notify all
site personnel at the daily tailgate meeting.

In the event that an emergency requires the evacuation from the JPL, the parking lot of the Huntington
Memorial Hospital will be the designated emergency gathering location. The route to the hospital is
presented in Figure 1. Driving distance is approximately 2.4 miles with an approximate travel time of six
minutes. The emergency evacuation plan will be discussed in the first pre-entry tailgate meeting and as
necessary when new personnel arrive on-site.

7.3 First Aid

A fire extinguisher and a first aid kit, containing the American Red Cross first aid manual, will be
stationed in each field vehicle. A blood-borne pathogen clean-up kit will also be available. This kit will
consist of, as a minimum, household bleach, empty spray bottle, disposable gloves, disposable towels, red
biohazard disposal bags. The following personnel are trained in first aid, CPR, and blood borne
pathogens:

e Dave Clexton, SHSO

e Ben Headington, SHSO

e Linc Remmert, HSO
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JPL’s Medical/Fire Service Station is located on-site and can be reached by dialing 3-3333 from any on-
site telephone.

If an injured individual requires further attention, the individual will be immediately transported to the
nearest hospital. A map illustrating the route to the off-base emergency medical facility is presented in
Figure 1. If necessary, the victim will be decontaminated prior to transport to the facility; if the injury is
serious, decontamination is of secondary importance. A copy of this SHSP will accompany the injured
workers to the medical facility. All accidents, without regard to severity, will be documented by the
SHSO on the Accident/Incident Analysis Form (Attachment 1). The Accident/ Incident Form will be
forwarded to the HSO and Project Manager within 24 hours. An analysis of the accident will be
conducted by the HSO/CIH following the guidelines in the Battelle Safety and Industrial Hygiene Manual
(Battelle, 2005d).

General first aid procedures are outlined below:

e Skin Contact: Use copious amounts of soap and water. Wash/rinse affected area
thoroughly, then provide appropriate medical attention. An eyewash station and
an emergency shower or drench system will be located in the contamination
reduction zone and/or support zone as appropriate. Eyes should be rinsed for 15
minutes upon chemical contact.

¢ Inhalation: Move to fresh air and, if necessary, decontaminate and transport to
hospital. Any loss of consciousness or exposure to airborne toxic substances,
even if the individual appears to have fully recovered, will require immediate
treatment by a qualified physician.

e Ingestion: Notify Poison Control Center and emergency medical facility and
transport to nearest emergency medical facility immediately.

e Puncture Wound or Laceration: Decontaminate and transport to emergency
medical facility. Apply direct compression to stop or slow the flow of blood.

e Biological Hazard: Identify the specific animal responsible for the injury (if
possible), notify the nearest emergency medical facility and transport the affected
worker immediately.

7.4 Decontamination During Medical Emergencies

If emergency first aid and/or medical treatment are required, decontamination procedures may be limited
or omitted. If the contamination does not present a hazard to the rescue personnel, life-saving care may
be instituted immediately. If contamination will present a risk to rescue personnel, minimal
decontamination should be performed to allow initiation of aid. If contamination presents a significant
risk to rescue personnel, then decontamination will need to be performed until the contamination no
longer poses a risk.

Medical personnel should be notified prior to transporting the victim if the victim may be contaminated.

Assurance must be made that the medical personnel at the receiving area are able and willing to handle a
victim who is contaminated. Site personnel will accompany contaminated victims to the medical facility
to advise on matters involving decontamination. A copy of this SHSP including applicable MSDSs will

be brought along with the victim.

C-24



~ Labgratory,
_‘_(. '.r Q/r_}'

R

‘ScalelinMiles

0.84 miles

Merge on I-210 E
Blvd /Pasadena

CEC ST Y

Turn left onto Arden Rd. 0.14 miles
Turn right onto S Lake Ave. 1.45 miles

Turn Left on W California Blvd.

waly

+ Start out going northwest on Oak Grove Ave. toward Shenandoah Rd.,

Take the Colorado Blvd./Del Mar Blvd. (CA-7 S) exit towards California

Ve g 2
ﬁqké %";0 i
P\ = .
I -
s g L
y
—- B
A
! Lt 1
-‘m’-
% / pr -
¥ L1 ‘
! et Wl 5= wue PO
y b el e _:._
! N
. f =
L |
1 -L i |
L =
i
i 3
3 CI
-
i a8

C-25

|

Figure 1. Hospital Location Map and Site Evacu

sntinl
Dack

. = ’
4 ! i
/ = L
. 0 = 1 7
Huntington Memorial
Hospital
<

SourceUSGS. 2003 an M;pq‘;‘-g" )

ation Route



Heat-related illnesses range from heat fatigue to heat stroke. Heat stroke requires prompt treatment to
prevent irreversible damage or death. Protective clothing must be promptly removed. Less serious forms
of heat stress also require prompt attention. Hazards associated with cold stress are not anticipated due to
the project’s geographic location.

Decontamination may be omitted or minimized and treatment begun immediately, unless the victim is
obviously grossly contaminated. Only a qualified physician is allowed to treat inhalation exposure cases.
If the contaminant has entered through the skin or the eyes, an emergency shower will be used for at least
15 minutes to rinse the affected area with water.

7.5 Emergency Assistance
The name, telephone number, and location of police, fire, and other emergency response agencies will be
posted in the support zone. If emergency personnel are called to the site, efforts will be made to

accommodate their safety operations.

Emergency Services

Ambulance 911
Fire Department 911
Highway Patrol 911
Police 911
Poison Control Center (800) 222-1222

Dept. of Environmental Health Services

National Response Center, Toxic Chemicals and Oil Spills

NASA-JPL Security Fire/Medical Service
NASA Security and Safety Officer

Medical Centers

Huntington Memorial Hospital
100 W California Blvd.
Pasadena, CA 91105-3010
Verdugo Hills Hospital

1812 Verdugo Blvd

Glendale, CA 91208-1407
Battelle Personnel

Keith Fields, Project Manager

Bernard Himmelsbach, CIH

Linc Remmert, HSO

Dave Clexton, SHSO

NASA JPL Field Office:
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(800) 258-6942
(800) 424-8802
3-3333 (on-site telephones only)
(818) 354-6053

(626) 397-5000

(818) 790-7100

Office: (614) 424-7723
Mobile: (614) 778-2618

Office: (614) 424-4302
Mobile (614) 348-3408

Office: (614) 424-3678

Office: (760) 476-9144
Mobile: (760) 427-8013

Phone: (626) 345-0598
Fax: (626) 345-0698



8.0 SPILL AND DISCHARGE CONTROL

Spill and Discharge Control has been developed to prevent the contamination of soils, water,
uncontaminated areas/surfaces, equipment or material by the unauthorized release of a hazardous
substance or material. The California EPA Office of Emergency Services will be notified immediately of
any spills or releases at (800) 260-3972.

The following spill control equipment will be made available at all times:

Clay, kitty litter, or other appropriate spill absorbent material.
55-gallon drums.

Shovels.

Decontamination supplies and protective clothing.

Eyewash station.

Regardless of the type of spill (liquid or solid), the following measures will be taken to isolate the spilled

material(s):

Isolate and contain the hazardous spill area.
Restrict access of unauthorized personnel.
Prevent contact with the spilled material.

Relocate upwind and upgradient of the spilled material.
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9.0 MEDICAL SURVEILLANCE

Battelle’s Medical Surveillance Program is based on the requirements outlined in 29 CFR 1910.120 and
1910.1030.

9.1 Contents of Medical Examination

All Battelle and subcontractor project personnel working on-site will have undergone either a baseline or
annual medical monitoring examination within 12 months prior to participation in fieldwork.

Medical screening is conducted prior to employment and annually thereafter, and consists of the
following:

e Medical and occupational history

e Physical examination, with particular attention to the cardiopulmonary system,
general physical fitness, skin, blood forming, hepatic, renal, and nervous
systems:
= Urinalysis
= Blood analysis
=  Pulmonary function test.

e Additional tests, including:
= Audiometric test

= Vision test.

Medical approval is required for personnel who need to wear respiratory protection equipment. During
the annual physical, the medical evaluator will determine an individual’s physical fitness for respirator
usage. Based on this examination, the physician will certify in writing whether the individual is capable
of full participation in the program, or whether that person must work within certain restrictions.
Personnel may be excluded from this project for medical reasons. Any person suffering a lost-time injury
or illness must have medical approval prior to returning to work.

9.2 Record Keeping

All medical records must be maintained by the employer for a period of at least 30 years after the
employee's termination of employment, in accordance with OSHA regulations on confidentially and
record keeping.

Prior to the initiation of work, subcontractors will submit to Battelle HSO/CIH copies of medical fitness
certifications for each employee to be assigned to the site. The certifications will state that the employee
has received a medical examination within the previous 12 months and has been determined fit to perform
on-site work.
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10.0 TRAINING

As required by OSHA regulations (29 CFR 1910.120), all Battelle and subcontractor personnel involved
in hazardous waste site operations are required to receive an initial 40 hours of health and safety training
and receive refresher training annually. All site personnel will complete this general (not site-specific)
training before assignment to the project. Battelle is responsible and accountable for ensuring that
Battelle staff are trained and qualified to carry out their assigned responsibilities on this project.

In addition, the on-site management, supervisors and the SHSO will receive additional specialized
hazardous waste operations management training. This training will include, but shall not be limited to,
the following:

o The employer's Health and Safety program.

e Hazard Communication Program.

e Associated employee-training program.

e PPE program.

e Spill containment program.

o Health hazard monitoring procedures and techniques.

e CPR/First Aid Training and blood borne pathogens control.

e Fire Extinguisher Training.
The HSO or the SHSO will keep copies of the certification for the completion of all training for all site
workers on-site in a file. Workers without such certification will not be allowed to work at the site. Prior
to commencement of field operations at the project site, personnel will receive site-specific training

(briefed in the tailgate safety meeting), this training will include a review of all information contained in
this SHSP with particular emphasis on the following:

e Types and anticipated levels of hazardous substances known to be present on-
site, their PELSs, health effects, and exposure routes.

e The need for PPE.

e The importance of maintenance and attention to proper fit of PPE.

e Prescribed decontamination procedures.

o Safe work practices, such as proper site entry and egress, and proper hygiene
during meal and rest breaks.

e Recognition, in oneself and others, of physical conditions requiring immediate
medical attention, especially heat stress, and simple first aid application
measures.

e Procedures to be followed in case of emergencies.

In addition to the 40-hour training, Battelle personnel involved in the field operations will have had at
least three (3) days of supervised field experience, on similar kinds of projects.
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11.0 ADVERSE WEATHER CONDITIONS

In case of adverse weather conditions, the Project Manager or SHSO will determine if work can continue
without endangering the health and safety of the field workers. The SHSO will monitor the weather

during the morning and afternoon hours and will document it in the field logbook. A battery-operated
weather radio will be kept on-site.

Some of the items to be considered prior to determining the continuance of work are:

o Potential for heat/cold stress and heat/cold-related injuries.
e Dangerous weather-related working conditions (high winds, dust storms).
e Limited visibility.

o Potential for electrical storms/thunder lightening. No outdoor activities will be
permitted during electrical storms.
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ATTACHMENT 1

HEALTH AND SAFETY FORMS
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SAFETY COMPLIANCE AGREEMENT FORM

Site:

Contract No.

Project No.

SHSO:

I acknowledge that I have read the information in this Health and Safety Plan. | understand the site
hazards as described and agree to comply with the contents of the plan.

Signature & Printed Name

Company

Date
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TAILGATE SAFETY MEETING FORM

Date: Time: Job Number:

Client: Address:

Site Location:

Scope of Work:

Site Safety Officer: Construction Manager:

Safety Topics Presented

Protective Clothing/Equipment:

Chemical Hazards:

Physical Hazards:

Special Equipment:

Emergency Procedures/Designated Gathering Location:

Hospital: Phone: Ambulance Phone:
Hospital Address: Hospital Route:
Attendees
Name Printed: Signature:
Meeting Conducted By: Signed By:
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AIR MONITORING DATA SHEET

DATE

TIME

LOCATION

INSTRUMENT
READING

COMMENTS

Site Safety Officer:

Date:
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Safety, Health and Industrial Hy giene. — STH-FM-004

| Accident/Incident Analysis Form | Revision No. 0 | Revision Date: 28 April, 2004

Accident/Incident Analysis
AIA Report Case Number

Employee's Name: Payroll Number: Division: Dept or Org. No.
Location Name:

Job Assiznment at time of Accident/Incident::

Time in Job Assignment Job Assigned was a Routine Part of Job

[ 0-14 days. [J 15-90 days. [ 3 monthsto 1 year. [J 1-3 years. [ 4-10 years. [ more than 10 years O ves [Neo

Date of Accident/incident (mm/dd'yyyy) | Time: Date Reported o You — Please Specify iff Other:
OaMm CPM [ same as Accident/Incident [ Other

Injury Treated by at Time of Accident/Incident Name(s) of Witness(es)
[ First Aid [J EMT [] Health Services [ No Tre 1

Injury Type (cut, bruise, strain, etc.) Injury Locatlon (hand, foot, lower back, etc.) Extent of Injury (minor, severe, length of cut, etc.)

Describe What Happened (Detail what the employee was doing — where the accident/incident occurred — what tools, equipment, or people were involved.)

Remember facts are important; fault finding is not.

Text box will expand

OSHA Recordable Incident [] Yes [ No Last Day Worked Date [] Returned or [] Expected Date
(If time lost.)

Describe Properly Damage (if any) Approximate Costs Associated with Property Damage

Text box will expand

Root Cause and Contributory Causes Corrective Actions Taken by You or Others

1

-

2
3
4

h | | (k2

5

Reference Documents

Manager's Comments/Actions (il any)

Safety and Health Representative’s Comments/Actions

Employee’s Name and Date Supervisor’s Name and Date Manager's Name and Date SH/ER Representative’s Name and Date
Revision Number | FEffective Date Description of Changes
0 08/12/05 Initial release
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ATTACHMENT 2

MATERIAL SAFETY DATA SHEETS
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06/12/2006 MON §:34 FAX 614 424 4719 BATTELLE ER 41001/069

06/03/20086 15:08 FAX B203450698 JPL & K : A001/908
Weorld Headguariers Page [}
Haek Company Date Printed 12/13/04
P.0.Bax 389 MSDS No: MODG46
Loveland, CO US4 80539 '
- (370) 669-3050

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name: SulfaVer @ 4 Sulfatc Reagent
Citalog Number: 1206599

Hach Company Emergency Telephone Numbers:
P.0.Box 389 ‘ {Mediegl and Transportation)
Lovelund, CO USA 80539 (303) 6235716 24 Hour Service
{970} 665-305Q (515)232-2535 fam - 4pm CST

MSDS Neesnber: MOGQAG

Chemical Name! Not spplicable

CAS Nind Mot applicahle

Chemiral Formula: Nol applicable

Chemical Fasdly: Mol applicable
Hmard: Causes savers Sys tritation.
Date of MSDS Preparation:

Day: 13

Month: 12

Year: 2004

2. COMPOSITION ; INFORMATION ON INGREDIENES

. Barium Chloride
-, CAX No.: 10326-27-8
‘ TSCA CAS Number: 10361-37-2

Pereemt Range: 40.0 - 300
Percent Range Unls: weight / weight
LD56: Oral mt1D50=118mp/kg  Oral Human LDLo = 11400 pg/icg
LC50: None reported
TLV: 0.5 mg/or’ as Ba
PEL: 0.5 mg/m’® as Ba
Hazard: May cause irritation, Toxic.

Citrie Acid
CAS No.:' 77-92-% .
TSCA CAS Number: 77928
Percemd Range: 85,0 - 65.0
Percent Range Unite: weight / weight
Lo Cral rat LDS0 = 6730 me/Ep
LC50: None reported
FLV: Not estublished
FPEL: Nol eglablizhed
Hazard: Cuuses severe ove imitadon.

3. HAZARDS IDENTIFICATION

Emergency Qverview:
Apperranca:  White powder
Odary Nome
CAUUSES EYE IRRITATION MAY CAUSE SKIN AND RESPFIRATORY TRACT IRRITATION



06/12/2006 MON §8:35 FAX 614 424 4719 BATTELLE ER

0B/08/2008 15:08 FA¥ G2634506393 JFL & K

Warld Headguarters
Haeh Compary

P.ChBux 389

Loveland, CO USA 80539
(O70) 669-3050

Fage .2
Dazte Printed 12/13/04
M.’.:?D.S' No: MOD0O46

41002/069

H062/008

HMIS:
Health: 2
Flammability: O
Reactivity: 0
Protective Equipment: X - See protective squipment, Seetion 8.
NFP4:
Health: 2
Flammabitity: 1
Reactivity: 0
Symbel: Not applicahle
Porensial Health Effects:
Eye Comfact: Causes sevars itritalion
Skin Comtgcrr Causes mederate irtitation
Skin Absorpiion: MNone repotted
Targe! Organs: None reporied
Ingestion: Barium compounds eauge central nervous system stinnzlation followed by central nervous system
depression. Burfum compounds cause stirulation of the muscles whick may result it musels twitching, cramps ang
weakness; blood pressure effects; disturbgnes of the heart's action and respivaiory parslysis, Causes: abdominal pain
diwiness Car causc: peralysis oftongue limb immobility death kidney datmage
Target Organs: Cardiovasewlar systern Cenlral nervous systen Muscles Kidneys
Inhalufion: Barium compounds cause ceniral nervous system stimalation followed by central nervous system
ooression, Bariwn compands tavse stimdtation of the mus.ies which may result in musals twitehing, ¢ounmps uny
wenknesy; bloed pressure offects; dishubance in the hesrt's notion and respiratory paralysis, Causss: abdominal pain
dizziness Con couse: naralysis oftongue liwh immaobitily Jesth kidneoy damoga
Turgsd Organy: Cyrdicvaseular system Centenl hevvous system Muecies Kidneys
Medieal Conditions Aggravated: None reported
Chronic Effects: Citric acid chronic overexposure tay cause cffiects due to the ability of citric acid to chelate matals,
" which could impair the body’s ability to abserb caleiunt and ron. Chronic overexposure may cause kidney damape
Cancer / Reproduciive Toxiclty Information:
Thig product does NOT contain any OSHA listed ¢ircinogens.

Thiz product docs NOT contain any 1ARC listed chemicals,
This product does NOT ¢onlain any NTE listed chemieals.

Addiionel Cancer / Reproductive Toxdeity Informudion: Wone teporicd
Toxicologieally Synergisfic Products: None reported

4. FIRST ATD

Eye Contaet: Ynmediately Sush cves with warer for 15 minuies. Call physician.

Skin Contact (First Aid): Wash sidn with plenty of waler, Cull physician i leritation develops.

Ingestion (First Aid):  Induoe vomiting using syrup of ipecar or by sticking finger down throgl, Give 1 tablespoon of
epsom salt it a ghass ol wuler, Call physician immediately, Never give anything by mouth to an unconscious person.
Inhalarion: Remove W fresh air. Give artificial respiration il necessary. Call physician.

5. FIRE FIGHTING MEASURES

Flarmmable Properties: Can bum In fire, releysing toxic vapors. During a fire, irritating and highly toxie gases muy be
gemeraied by thermal decompositon.
Flash Pyint: Mot applicable
Methad: Nyl applicable
Flunemability Limdzs:
Lowor Explosion Limits: Not applicabie
Upper Explesion Limtits: Not applicable
Autpignition Tempermure: Not determined
Hagardous Combustion Produels: Toxle fumes oft carbon monexide, carbun divxide. chlorides
Fire / Explosion Huzards: My react viglently with: smong oxidizers
Static Discharge: Wone reportad,



06/12/2006 MON §8:35 FAX 614 424 4719 BATTELLE ER 41003/069

0B/03/2008 15:08 FAX B283450638 JRL & K 003/008
World Headguariers ‘ Page 3
Hach Compary Date Printed 12/13/04
F.Q Box 38% MSDS Ne: MOO0LE
Loveland, CO USA 80539 . '
(270} 869-3050

Mechanical Impact: Nonc rcporied
Extinguishing Media: Use media appropriate o surounding tire conditions
Fire Fighting Insiruction: As in any fire, weas selficontained breathing sppuratus prossurc-demand and full protective
BeRry .

6. ACCIDENTAL RELEASE MEASURES

Spill Response Notice:

Omly persons properly qualified to respond to an smergeney involving hazardous substances may respond to 2 spill
according to faderal regulations (OSEHA 29 CFR 1910.120(a)(v)) and per your company's emergency response plan and
guidelines/procedures. Sce Section 13, Special Ingtructions for disposal ussistance,

Containment Tecknigre: Releases of this material may coniaminals the environment. Stop spilled material froin being
released to the environment.

Clean-up Technigue: Avoid contact with epllled material. Sweop up mterial, Dispose of material in an EP.A. approved
haeardious waste fasility, Deocontaminate the area of the spill with a soap solution.

Evagnation Procedure: Evacuats local arca (15 foot radins or as direeted by your facility's emergency respense plan)
when: «ny quentity is spilled. If conditions warrant, increase the size of the evacuation.

Special Instructions (for accidental relensa): Mivtwe containg a component which is reguleted s hazardous waste.

304 EAS RO (40 CFR 355): Wot applicable

D.Q.T. Emergency Response Guide Number: None

7. HANDLING / STORAGE

Hamdling: N id conecl with gees gkin clothing Do aot ey the dust. Wish thoroushly afior handling. Mainizr
general industrial hygiens praglives when using this product.
Storage: Htore awiy from; oxidizers Protect from: meisturc

Flammabillly Clags: Mol applicsble

8. EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

Engineering Controls; Have an cycwash station nearby. Use a fume hood W aveid sxposure to dust, mist or vapor.
Maintain general indistrigl hygiene practices when using this product.
Persenal Protective Equipment:
Eye Protection: safety glasses with 19p and side shiclds
Skdn Protection: disposable lelex gloves 12b coat
. Inhalation Froteedon: adequats ventilation
Procautionary Meagures: Avoid contact with: oyes skin clothing Do not breathe: dust Wash thoroughly after handling.
Protect from: moistire Keep away from: oxidizers
TLV: Mot established '
FPEF: Mot established

9. PHYSICAL / CHEMICAL PROPERTIES

Appearance:  White powder

Physical State: Solid

Molectlar Welght: Not ppplicable

Odor: None
PH: of a 5% solution ~ 2.0

Vapor Fressure: Mot applicable

Vapor Density {air = 1): Not applicable

EBoiling Poip: Not applicabla

Melting Point: - 124°C (255 °F)

Specific Gravity (warer = I} -2

Evaporation Rate (waler - T); Nol applicuble

Volatile rpanic Compournds Comtent: Not spplicable
Pariltion Coeffivient (n-actanpl / waler): Nol upplicable
Solubility:

Water: Soluble



06/12/2006 MON §8:35 FAX 614 424 4719 BATTELLE ER 41004/069

0B/08/2006 15:08 FAX B263450638 JPL A K @004 /008

Werld Headguarters Page 4
Haeh Comperry Date Printed 12/13/04

P.C Bax 389 MEDS No: MODO46

Loveland, CO USA 80339
{(870) 669-3050

Acid: Not determined

tnaer: Not determined
Metal Corrosivity:

Sreel: Not applicabie

Abzrrinun: Yot applicable

10. STABILITY / REACTIVITY

Chemical SieblHiy: Stable whed siored under proper conditions,

Conditlons to Avold:  Txcess moisture Exireme temperaturcs

Reactivity / Incompatibilly: Tncompaiible with: oxidizers bromine triflvoride 2-furen percarhoxylic asid metu! nitrutes
metal nitrites

Hazardous Decompasiion: Hesling 1o desomposition reloases toxic and/or corvasive fitmes oft earbon dioxide carbon
monoxide chlorides :

Haardous Polymerization: Will hot gecur,

1i. TOX1ICOLOGICAL INFORMATION

Product Toxdcelogical Data:
LDS0: Oral rat LI5S0 = 680 mu/kg
LO5: Mone remuizd
Dermal Toxieity Dudat Wone repiorted .
Shin gnd Kye Irvitwion Date: Citie Acid: Sianderd Dadge Test Skin rabbit 500 mgf24 honr = MODERATE. Ciirje
Acid: Standard Draize Vest Bye rabbit 750 /24 hour - SSVERE.
Mutation Dara: None reported
Reproductive Effecty Data: None reported
Ingredient Toxicological Date: Barlum Chlotide Oral el LDSG = 118 mp/ke;  Cliric Acld Oral rat 1.D30 = 6730 mp/ke

12, ECOLOGICAL INFORMATION

FProduct Ecological Informartipn: —
No ccological data available for this product.
Ingredient Ecological Information: «
No ecologleal data available for the ingredients of this product.

13. DISPOSAL CONSIDERATIONS

EPA Wasta ID Number: TS

Special Instructions (Disposal):  Thspose of majerial in an E.P.A. approved hazardous waste facility,

Empty Cortminers: Rinse three times with 4 appropriste solvent. Dispose of empty container as notroal trush.,

NOTICE (Disposal): These disposal guidelines ure bused on federal repulations and may be superseded by mors stringent
swte or local requirements. Flogse consull your local environmental regulators for more Information,

14, TRANSPORT INFORMATION

DT
D.0.T. Proper Shipping Name: Mot Currently Regulated

DOT lazard Clags: WA
DOT Subsidlary Risk: NA
DOT 1D Nunsher: NA
DOT Pucking Group: NA
LCAO: !
LC.AQ. Proper Shipping Name: Not Curently Regalated

TCAD Hazard Class: NA .
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TCAQ Subsidiary Risk: NA
JCAO ID Numther: NA
ICAO Packing Group: NA
LMO.:
LM Q. Proper Shipping Nama: Not Currently Regulated

LM.C. Hazard Class: NA

LM.0Q. Subsidiary Risk: NA

IM.O. ID Number: NA

LM.O, Packing Group: NA , :
Addifional Informaiion: This product may be shipped 25 part of & chemical kit composed of various eompatible
dangerous goods for analytical or testing purpases. This kit would huve the following classification: Proper Shipping
Namg: Chemical Kit Hazard Class: & UN Mumber 3216

15, REGULATORY INFORMATION

U.S. Federal Regulatlons:
0.5 HA.: This product meets the eriteria for a hazardous subsiance as defined in the Hazard Communication Standard.
(29 CFR 1910.1200)
EPA:
SARA. Tile LY Section 311/312 Categorization (40 CFR 374): Immediate (Acute) Health [larard Delayed
{Chronic) Beaolth Hazard
S.ARA. Title HI Section 313 (40 CFR 372); “Lhis product contains & chemical(s) subjeet to the reperting
requirements of Section 313 of Title TII of SARA.
tiurin Chloride .
302¢EIS) TPR (40 CI'R 353); Mot applicable
304 CERCLA RQ (40 CFR 302.4): Notapplicable
304 EHS R (40 CFR 355): Not applicable
Clean Wiger Act (#0 CER 116.4): Not applicable
RCRA: Contgans RCRA regulated substances. Scc Section 13, EPA Wasie TD Number.
C.P.S.Cs Not applicable
Stare Regulitions:
Cutifornia Prop, £5: Wo Prop. 65 Hsled chemicals are present {n this produet.
Identificarion of Prap. 65 Ingredisni(s): Mol appliceble X
Traide Secret Registry: Not applicable
Navional Inveniories:
U.8. Inventory Status: All ingredients im this product arc listed on the ‘TSCA 8(b) Invemory (40 CFR 710).
T5CA CAS Number: Not applicable

16. OTHER INFORMATION

Intended Lze:  Suifate determination

References: 'TLYV's Threshold Limit Vales and Bioloyical Exposurs Indlees for 1992.165%. American Confarence of
Governmental Industrial Hygienists, 1992, Air Contmminants, Fedeoral Register, Vol. 54, No. 12, Thursday, January 19,
1989. pp. 2332-2983. In-house information. Technical Judgment. Outside Testing. Vendor Information. Gosselin. B E.
ctal. Climical Toxicology of Commercial Products, 5th Ed, Baltimore: The Williams and Witking Co., 1984, Sax, N. .
Irving, Dangerous Properties of Industrial Materials, 7th Ed, New York: Van Nostrand Refnhold Co., 1989, Patty, Frank
A, Industrial Hygicne and Texicology, 3rd Revised Edition, Volume 2. Now York: A Wiiay-Interscience Publication,
1981, NIOSH Registry of Toxic Effects of Chemical Substances, 1985-86, Cincinnati: 1.5, Departrient of Health and
Human Services, April, 1987,

Revixipr Seerymary:  Lipdates in Section(s) 14,

Legend:
NA - Not Applicable wiw - weighlfweight
. ND - Not Determined © Wiy - weighlUvolume

NV - Not Available Vv - volume/vohme
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USER KESPONSIBILITY: Fach user should resd mmd understand this information and incorporate it in individual site safety
programs in accordance with applicable hazard communication standerds and regulations.

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIYERED TO BE ACCURATE.
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED RECARDING THE ACCURACY OF THESE DATA
OR THE RESULTS TO BE OBTAINED FROM THE VSE THEREQF.

HACH COMPANY ©204
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Produst Nomeer PhosVer ® 3 Fhosphule Rcagent

Cutelog Nimber: 2106069
Hach Company ) Emergency Telephoﬁe Mumbers:
F.ORox 389 {Mediea! and Transporiation)
Loveland, CO UBA 80539 (303) 623-3716 24 Hour Service
(970) 669-3050 ‘ T (315)232-2533 Bam - 4pm CST

MSDS Nember: NIO003S

Chemidral Name: Wot applicable

CAS No_: Not applicable
Chemival Formule: Kot applicable
Chemicat Fmmilp: Not appliceble
Hazard: Canses eye hurns.
Date nf MSDS Preparation:

Day: 23

Mnpths (09

Fear: 2004

2. COMPGSITION INFORMATION ON INGREDTENTS

oiaskl
CAS No.: 17190-62-7
TECA CAS Number: 7790.62-7
Percent Range: 750-85.0 ]
Percent Range Units: weight fweight
LD50: Oral vat £D50 = 2340 mp/kp
LC50: None reported
TL¥: Not estublished
PEL: Nol eslablished
Hazard: Causcs cye burns.

Assorpic Acid
CAS No.y 50-81-7
TSCA CAS Number: 50-81-7
Percent Ranger 15.0 - 25.0
Pereent Range Urits; welghl / weight
LD5#: Qral rat LI5S0 = 11900 mg/ke
L&D None reporied '
TLI: Mot established
PEL: Mot egtablished
Hozard: Practically non-Loxie.

1
CAS N 10102-40-5
ISCA CAS Number: 7631-55-0
Percent Ronge: 1.0-10.0
Fercent Range Undte: weight [ weighl
LD50: Oral rat 1.Dy9 = 4000 mg/kg.
LCS0: Inhalation eat 1.C50 < = 2080 mg/m*/4 hrs
TLY: 5 mp/m? {as Ma)
FEL: 5 mgim® (as Mo)
Hozoerd: May enuge fritution,

41007/069

A001/008
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t nents, each

CAS No.; Nol gpplicable

7SCA GAS Nymber: Not appiicable
Pereent Ranye: (.1- 1.0

Fercent Range Units: weight / weight
LDA): Nolapphicable

LC50; Mot applicable

TLV: Not established

PEL: Nol established

Huarard: Any ingredicni(s) of this produet listed as "Other comﬁonmt(s)" 1s not considered g heslth hazard to the vser of
this produet,

3. HAZARDS IDENTIFICATION

Emergency Overview:
Appearance: White to off-white powder
Odpr: None
CAUSES EYE BURNS MAY CAUSE RESPIRATORY TRACT VARITATION.

TS
Honith: 3
Flammtahilily; ]
Reaerivitp: 0
Protective Equlpmeni: X - Bec profective equipment, Jection 8.
NFPA:
Health: 3
Flapmmahtlitp: |
Reactivity: 0
Symbel: Not applicable
Potentind Heplth Effects:
Eye Comtact: Carses eye byrns,
Skin Contact: No effeats are anticipated
Skin Absorption: Mone reporisd
Targer Organs: Mons reported
Ingestion: My causes coppm deficiency anemie goul Joss of appetic foss of coordinglion Lstessness diarrhea
liver damape May eflet! snryme activiry.
Target Organs: BRlood Liver
Inhalation: May canse: tespiralory truct irritation Effesrs similar o those of ingostion,
Target Organs: Blood Liver
Medical Conditions Aggravated: Pre-cxisting: Eye conditions Respiretory conditions Cout
Chronic Effects:  Chronic oversxposurs may causc copper deficiency cnzyme activity effects liver dumuge
Molybdenum polsoning signs include loss of appetite, lstlessness and reduced prowth rate, Excessive sxposurs ta
molybdenum compounds may cause gout and anemia
Cancer / Reproductive Toxicity Information: .
This product does MOT contein any OSHA listed carcinogens,

This product does MOT conluin any IARC listed chemicala.
This product does NOT contain any NTP listed chemicals,

Additional Caneer / Reproductive Toxiciy Yaformatlon: Conlging en cxperimental mutagen,
Toxieologically Synergistic Praducts: Nonc reported

4, FIRST AID

Eye Contact: Tmmedistsly flush cyes with wazet for 15 minutes, Call physician.



06/12/2006 MON §8:36 FAX 614 424 4719 BATTELLE ER 41009/069

06/08/2008 15:05 FAX PBZ263450848 CJPL & K #003/008
World Headguarters Page 3
Hach Comparzy : Daie Primed 9/23/04
PO Bax 389 . MEDS Na: MOMIZS
Loveland, GG LS4 80539 )
{970} 669-3050

Skin Contact (First Aid);  Wash skin with pleety of water,

Ingestion (First Aidi: Do not induce vomiting, (ive 12 glasses of water, Call physn::mn immediately, Never give
anything by mouth 4o an 1meonseions person.

Inhalafion: Remove to fresh air. Give artifictal respiration if necessary. Call physician.

5. FIRE FIGHTING MEASURES

Flumpnable Properties:  Can burn in fire, releasing toxic vapors,
Flush Point: Mot applizable
Method: Not applicable
Flammability Limits:
Lower Explosion Limits: Not applicable
Upper Explosion Liprits: Mot applicable
Auroignivion Temperature; Not determined
Hazordpps Combustion Products:  Toxic fimes oft sulfir oxides. earbon monoxide, carbon dioxide. sadiem monoxide
Fire / Expioglon Huzards: None reporfzd
Stetle Diseharsre: None reported.
Mechonfeal Impact; None reported
Exvinpuiching Medla: Use media sppropriate to swrrounding fire conditions
fire Fightlng Instracior:  As in uny fire, wear sclf-contained breathing apparatus pressure-demand and full protective
pear.

6. ACCIDENTAL RELEASE MEAGURRS

Spifl Rexspiarve Notice:
Only persens properly qualified 10 respond bo un emergeney involving hazardous substonces may respond to a spill

according to federal regulations (QSHA 28 CFR 1910.120(a)(v)) and per your company's emergency response plan and
— guidelines/procedures, Hee Seetion 13, Special Instructions for disposal assigtancs,

Containment Teehnlque: Stop spilled material from being raleasad 1o the environment,

Clean-up Technique: Scoop up spilled material into a larze beaker and dissolva with witer, Adjustto 2 pH between 6 and

9 with an alkali, such as soda ash or sodium bicwrbonate. Flush rcacted material to the drain with  larse cxcess of watar.

Decontaminate the area of the spill with a soup solution.

Evacration Procedure:  Evacuate local area (15 fool madius or as directed by your faeility’s emergency response plan)

when: any quantity is spilled,

Speciul Instructions (far accidental release): Not applicable

304 EHS RO (40 CFR 355): Not applicables

D.0.T. Emergency Response Guide Numher: Mons

7. BANDLING / STORAGE

Handling: Avoid contact with eyes Do notbreathe dusl, Wash thoroughly after handling, Mantwin general indusmiat
hygene practives when using this produet
Storqzer Storc betwecn 10° and 25°C.

Flammabiflfy Class: Hot applicahle

8. EXPOSURE CONTROLS / PROTECTIVE EQUIFMENT

Engincering Controls: Have an eyswash sialion nearby. Maintein general industrial hygiene practices when using this
product,
Larsonal Provective Equipment;
Eye Protection: safvty glaszes with top and side shiclds
Skin Protection: disposable latex ploves lab cont
Inhalation Protection: adcquate ventilation
Precaufionary Measures: Avold contaet with; eyes Do not breathe: dost Wash thoroughly afler handling,
TLF: Not cstablished
PEL: Not cstablished
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9. FHYSICAL / CHEMICAL PROPERTIES

Appearance: White to ofi-white powder
Physieal State: Solld
Molecular Welght: Wot applicable
Odor: Xonc
pH: of a 5% solution = 1.5
Vapor Pressure: Not applicable
Fapor Density (air= 1): Mot applicable
Boiling Point: Mot applizable
Moelting Polng: 105 °C (221 °F)
Specific Gravity (water = J): 222
Evaporation Rate fwater = J): Nol spplicable
Volatile Organic Compounds Centent; Nol applicablc
Partition Cocfficient {r-petanol / wader); Not applicable
Rolubtlity:
Water: Soluble
Acid: Solublc
Other: Not determined
Metat Carrosivity:
Stged: Mot applicablc
Alosnirnusz: Mot applicable

16, STABILITY / REACLAYILY

Chemical Stability: Stable when stored imder proper conditions,

Corditions ip Aveid: Extreme temperamires

Reactivity / Incompazibilitp: Incompatible with: oxidizers dyes alkelies ron copper

Hazardous Decomposition: eating 1o decomposition releases: carbon dioxide carbon monoxide sulfur oxides
Hazardous Polymerizmion: Will not ocour, :

11. TOXTCOLOGICAL INFORMATION

FProduct Toxicological Date;

LD50: None reported

LCF0: Mooe reported

Dermal Toxicity Dma: None reporiad

Skin and Eye Irritarion Duais: Wone reporied

Muaation Data: None veporiad

Repreductive Effects Data: None reporied
Ingtedient Toxicological Daa: Potsgium Pyrosulfate Oral rat LIYS0 = 2344 mg/kg; Sodium Motybdate Oral rat LD50 =
4000 my/ke, Inhalation rar LS50 = 2080me/o’4 hry Assorbic Asid Oral rat LD30 = 11.9 ke

12. ECOLOGICAL INFORMATION

Product Ecological Information: --
No ecological data available for 1his product.
Ingredient Ecolagical Information: —
No ccological data available for the ingredicnts of this product.

13. DISPOSAL CONSIDERATIONS

EPA Waste ID Number; None

Special fnstructions (Dispusal); Work in an approved fume hood. Dilite material with sxcess water making a weaker
than 5% solution. Adjust Lo @ pH between 6 and 9 with an atkali, such as soda ash of sodium bicurbonate, Open cold water
tap completely, siowly pour the reacted marerial to the druin, Allow cold water to run [or § minutes to completely Hush the
System. )
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Empry Containers:  Rinse three tmes with sa appropriate solvent. Dispose of emply confainer as normal trash.
NOTICE (Disposal): These disposal guidelines aro based on federa! regilations and may be superseded by more stringent
state or local requirements. Please vonsult your looal eavironmental regulators for more information.

14, TRANSPORT INFORMATION

DT
D.O.F. Proper Shipping Neme: Not Currently Regulated

DOT Hazard Clogs: NA
DOT Subsidiary Risk: NA
DOT 1D Nunther: NA
DOT Packing Group: NA
LA D
LCA.O. Prager Shipping Name: Nol Currently Regulated

ICAQ Hazard Class: NA
ICAO Subsidiary Risk: NA
FCAQ ID Nummber: NA
ICAQ Packing Group: NA
EMO.:
LM.0. Broper Shipping Name: Mot Curesnily Regulated
LM Huzarf Class: NA
LM Subsidimy Risk: NA
LM.G, D Number: NA
LM.Q. Packing Group: WA
. Additlorad Informuetion: This product meay be shipped as part of o chemical kit composed of various compatiblc
dangerous goods for analytical or testing purposes. This kit would have the following classification: Proper Shipping
MName: Cherpical K1t~ Hazard Class: 9 LIN Number 5316

15. REGULATORY INFORMATION

U085 Federal Repulztions:

O.8.H.A.: Thisproduet mests the eriteria for & hazardons substance as defined in the Hazard Comprunication Standard.

(22 CFR 1210,1200)

EFA: ‘
S.A.RA. Title Il Section 311/312 Categarization (40 CFR 370): Immodiate (Acute) Heajth Hazard Dolayed
{Chronic) Health Hivard
SA.RA. Title HT Section 313 (46 CFE 372} This produst does NOT contain any chemical subject to the reporting
requirements of Section 313 of Title ITT of BARA

302 (ENS) TPQ (47 CFR 358 Mol upplicable
3 CERCLA RD (40 CFR 302.4): Not spplicable
304 EX{8 RQ (40 CFR 355): Mot applicable
Clzan Water Act (4@ CFR 116.4): Not applicable
RCEA4: Containe no RORA, regulated substances.
CP.X.C: Not applicable
Stats Regulations:
California Prop. 65; No Piop, §3 listed chomlcals are present in this produst.
Identification of Prop. 65 Ingredient(s); Not applicable
Trade Secref Registry: Mot applicahle
Nmienal Inventories: ‘
U.S. Iventory Status: AWl ingredients in this product arc listed on the THCA, 8(b) Inventory (40 CFR 710).
T8CA CAS Number: Not applicable

16. OTHER INFORMATION
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Intended Use:  Phosphate deterinination

References: TLY'5 Theeshold Limit Vealucs and Blological Fxposure Indices for 1992-1993. Atnerican Conference of
Governmental Industeial [iygienists, 1992, Air Contarminants, Federal Register, Vol. 54, No. 12 Thussday, January 19,
1989, pp, 23322683, In-howse mformation, Technical Judpment Outside Testing, NIOSH/QSHA Ocoupational Health
Guidalines for Chemleal Harards, Cincinnati: Deparmment of Health and Human Scrvices, 1981, Sax, N. hving.
Dangerous Properties of Indusirial Materials, 7th Ed, New Yark: Van Nostrand Reinhold Co., 1989, Gosselin, R. E. et al.
Climical Toxicology of Commercial Products, 5th Ed. Baltimore: The Williams and Witkins CGo., 1984, Vendor
Information. Patty, Frank A. Indusirial Hygicne and Toxicology, 3rd Revised Edition. Volume 2, Mew Yorie A Wiley-
Interscicnce Publication, 1981,

Revision Summary: Updares in Seetion(z) 14,

Legend:
MA - Not Applicable wiw - weight/weight
ND - Not Determined wly - weight/volume
NV - Not Availahle v/v - volume/voiume

USER RESPONSYBILITY: Each user should read and understand this information and incorporate it in individual site safaty
programs in ecvordance with applicable hacard communication standards and rogulations.

THE INFORMATION CONTAINED HEREIN 15 BASED ON DATA CONSIDERRD TO BE ACCURATE.
ROWEVER, NO WARRANTY T8 EXPRESSED OR IMPLIED REGAKDING THE ACCURACY OF THESE DATA
GR THE RESVLTE TO BE ORTAINGL FROM THY 1SE THEARGF.

HACH COMPANY 212004
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL FRODUCT AND COMPANY IDENTIFICATION

Product Narme: NitraVer & 5 Nimate Resgent

Cajulog Nunthers 2106169
Hach Company Emergeney Telepbons Numbers:
P.0.Box 389 (Medicel and Transportation)
Loveland, CO USA 30539 (303 623-5710 24 Hour Service
{970) 669-3050 (515)232-2533 Sam - 4pm CST

MSDE Number: MOOJ49
Chemical Name: Not applicabls
4S5 No.: Not applicable
Chemicel Formula; Not spplicable
Chemical Family: Mol gpplicable
Hugard: Toxic. Cumulative poison. Recognized carcinogen. Experimental teratogen, Mey causs imritation.
Dde of MSDS Preparation:
Day: 23
Month: 13
Year: 2005

2. COMPOSITION / INFURMATION ON INGREDIENTS

P i asic
- ‘ CAS No.: 7778-77-0

TSCA CAS Numbar: TT78-770
Pereent Range: 3.0 - 40.0
Pereent Range Units: weight / weight
LD50: Oral rat LD30 = 7100 mgfkg
LL50: Nona raported
TLV: Not csuablished
PEL: Noat catablished
Hagard: May canse irritation.

Qther componeits, each
A5 No.: Mot zpplicable

TSCH CAX Number: Not applicable

Pereent Range: < 1.0

Percent Range Units: woight / weipht

LD56: Mot applicable

LC5#: Not applicable

TLF: Mot ctablished

PEL: Not cstablished

gazarc% Any ingredient{s) of this product listed as "(sther component!s)” is not considered & health hazard to the neer of
1% product, ’

Mapnesium Sulfate
CAS Now: 10034-95-8
TSCA CAS Number; 7487-83-9
Parpent Ranger 5.0-15.0
Percent Ronge Units: weight / weight
LD50: Qrul mouse Lo = 5000 me/ke
LC50: None reported
TLV: Not petablizhed
PEL: Mot establizhed
Fazgrd: Muy ciuse imtation.
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Cadmium
CAS No.: 7440-43-9
TSCA CAS Number: '1440-43-5
Peroent Range: 50-100
Pereent Range Units: weight / weight
LD5§: Orgl mit LD50 =225 morkp
LC50: Trhalation rat LC50 = 25 mg/m®/30min
TLY? 0.01 mg/m’
PEL: 0.005 mg/en*

41014/069

A002/008

Fagg 2
Date Printed 5/23/05
MSIS No: MOOOSS

Hazerd: Toxie, Recognized carcinopen, Camlative poison, May cause irritation, Experiroental teratogen,

Gentisic Acid
CAS No.: 490-79-%
TSCA CAS Nambar: 450799
LFereent Range: 130 -25.0
Percent Ronge Units: weight ! weight

LD5): Cral al LDS0 =800 mg/kg, Oral mouse LS50 = 4500 mp/kg

LC56: MNone reported
TLV: Not estalilighed
PEL: Not established
Huozard: May canse woitation.

Sulfanidic Acid
CAS Fos 121.37-3
TSCA CAS Numiber: 121-37-3
FPercem Range: 25.0-35.0
Percent Range Units: weight, |/ weight
LD350: Oral rat LD5) = 12300 my/kg
LC50: None reported
TLV: Notestablished
PELr Yot established
Hazard: Mav cause irritation.

3. HAZARDS IDENTIFICATION

Enmerpency Overview:
Appearance: Cray powder
Oder: Nooe

HARMFUL IF INBALED MAY CAUSE EYE, SKIN AND RESPIRATORY TRACT IRRITATION
CONTAINS CADMIUM: CANCER HAZARD CAN CAUSE LUNG AND KIDNEY DISEASE

HMIS:
Health: 4
Flammabilipn 1
Reactivity: O

Proteciive Equipment: X - See proteciive cquipment, Section 8.

NFFP4:
Health: 3
Flammability: 1
Reactivity: O
Symbol: Not applicable
Hotentinl Health Effects:
Eve Contaer: May eanse rritialion
Skin Contact: May cavse jmiliation
Skin Ahserpifon: None reported
Targer Organs: None reported
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Tngestion: Muay cause: salivation vomiting abdominal pain anemia diarrhea kidneyfailure central nervous system
efecs cardiac depression . ‘
Farget Organs: Kidnocys Reproductive systcm Central nervons systam
Irholotion: Moy cause; eoughing headache nauscs, vomiting chest pain preamonitis respiratory tract irritatdon
Tung damage kidrey damage
Target Organy: Eidneys Reproductive system Lungs
Medical Cornditions Aggravated: Pre-existing: Respiratory conditions Kidnev conditions Tiver conditions
Chronie Efferfs: Chronie ¢verexposurs may cause cancer liver damage kidney damage bone dumaye (osteoselerosis)
Cancer / Reproductive Toxicity Informaion:
Am ingradient of this product is wn OSHA listed carcinogen.
Cadmium \
An ingredient of this mixiure 15: IARC Group 13 Reecopnizod Carcinogen
Cadminm
An ingredient of this mixlure 3% NIT Listed Group 1: Recognlzed Carclnopen
Cadmium ‘

Additianal Cancer / Reproductive Toxielty Information: Conteins: an ACGIH A2 suspected human carcitiogen.
Yoxicologically Syrergistie Products:  None veported

4. FIRST AID

- Eye Contuer:  Trnmediately flush eyes with waler for 15 minutes, Call physician.
Skin Comtoct {Flrst Ald):  Wash skitn with souap and plenty of water, Call physician if imitation dovelaps.
Ingestion (First Aid):  Administer milk or beaten egp whites al requent intervals. Induce vomlting using syrup of ipecc
or by sticklas flnser down throat. Never give anything by mouth o an imeooscious persor. Call physiclan immediately.
{nhelation: Remove to frosh ale, (ive aetifieial respiration 77 necessury, Cull physician.

3, YIRE FIGHTING MEASURES

Flammable Properties: Can bum in fire, releashyg toxie vapors.
Flash Poimt: Not applicable
Methad: Not applicable
Flammability imiic:
Lower Explosion Eimits: Not applicahle
Upper Expiasion Limits: Not applicable
Auidoiznition Temperaiure: Mot available
Hazardous Combustion Products: 'Toxic fumes oft cadmiwm oxide nitrogen oxides. sulfur oxides. phospherus oxides
Fire/ Explosion Hazends: May react violently with: swong oxidizers hydmeoic acid ammonium pitrate
Static Discharge: Nonc reported.
Mechanical Impact: None reported
Extinguishing Media: Watcr. Carbon dioxide Dry chemical.
Fire Fighting Invtruction!  As in any firc, wear self-contained breathing apparatus pressure-demand and full protecdve
gear.

6. ACCIDENTAL RELEASE MEASURES

Lpill Response Notice:

Only persons propeely qualificd ta respond to an emergency invoiving hazardous substances may respond to a spill
aecording 1o federal regulations (OSHA 29 CFR 1910.120(a)(v)) and per your company's cmergency response plan and
guidelines/provedures. Sew Scrtion 13, Speclal Instructions for dispasal assistance,

Containment Technigue: Releascs of this material may contaminate the environment, Stop spilled material from being
teleased to the environment.

Claan-up Terhnigue:  Avoid bresthing spilled materal Avoid contact with spilled rmaterial. Sweep up material, Dispose
of materia] in an G.P.A, approved hazardous waste facility. Decontaminare the area of the spill with a soap solution,
Evacuctlon Procedsre:  Evacuale goneral area (50 foot radius or as directed by your facility’s emergency responsc plan)
when: uny gquantity i spilled. If conditions warrant, [nerease the size of the evacusiion,

Special Instractions (for accidentul refease); Product is repulated as RCRA hazardous waste.

304 EHS RQ (40 CFR 355): Mot applicable ‘

D.(L.T. Emergency Responye Guide Numiber: Nonc



06/12/2006 MON §8:37 FAX 614 424 4719 BATTELLE ER 41016/069

05/09/2006 15:02 FAK 6253450538 JPL & K #Ao04/008
World Headquarters Page &
Havh Company Date Printed 3/23/03
P.0).Box 358 MEDS No: MOGO49

Loveland, OO USA BOS39
(970) 669-30350

- T.HANDLING / STORAGE

Handling: Avoid contact with eyes skin clothing Do not breathe dust. Wash thoroughly after handling. Maintain

general indusirial hygiene practices when using this product. Use with adeguate veniilaiion.

Storagze: Storc between 10° and 25°C. Keep away from: oxidizers hydrazpic acid smmonium nitate
Flammability Class: Not applicable

8. EXPOSURE CONTROLS /PROTECTIVE EQUIPMENT

Engineering Controls: Have an cycwash starion nearby. Maintain adequate ventilation to keep vapor Jevel below TWA
for chemicals in this product. Thse 1 fume hood to avold exposure to dust, mist or vapor.
Persanal Protective Equipment:

Eye Prozecrion: safety plasses with (op snd side shiclds

Skin Frotecton: disposable laex gloves lab coat

Inhalation Projection: laboratory fume hood and / or half-face respirator with HEPA filter

Precautionary Measures: Aveid conipet with; eyes skin clothing Do notbrembe: dust Wash thoroughly after handling,
Kcecp away from: oxidizers
TLV;: Mot established

PEL: Not cstablished

9, PHYSICAT. / CHEMICAL PROFERTIES

Apponrones: Oray powder
Physical State: Solid
Molecular Weight: Not applicable
Odor: None
PH: 5% solution = 2.8
Vapor Pressure: Not applicabla
Vapor Density (air = 1)> Not applicable
Boiling Pointr Not applicable
Melting Point: 180°C; 3156°F
Specific Gravity (water = 1): 2.0
Evaporetion Rute (water = 1): Not applicahle
Velatile Organic Compounds Content: Not applicsble
Partifion Coefficient (n-octanol / water}: Mol applicabls
Solubility:
Waer: Solublz
Acid: Soluble
Orher: Not detenmined
Metal Corrosivin:
Stael: 0.08) infyr
Alerminume: 0,000 infr

10. STABILITY / REACTIVITY

Chemical Stabifity: Stable when stored under proper conditions.

Condiitons {o Avoid: Heat

Reactivity / Incomparibitity: \ncompatible with: oxidizers hydrazoic acid ammonivm nitrate sulfur

Hazardous Decomposition:  1lexting o decomposition releases toxle and/or corrosive fumes of: phosphorns oxides sulfur
oxides curbon dioxide carbon monoxide nilrogen oxides

Huazardpus Polymerization:  Will not ocone.

11. TOXICOLOGICAL INFORMATION

Prodicct Toxieolugical Daer
LP50: Oral tat LSO 500 mig/ke
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LC50: None reported
Dermal Toxicity Data: None reported
Skin and Eye Irrilation Data: Sulfanilic acid: Skin rabbit 500 mg/24H - Standard Draize - MILDy; Eye rabbit 100
me/24H - Standard Drajze « MODERATE
Mutaiion Data: Cadmivm - Cytogznetie analysis - hamster ovary 1 pmald
Reproductive Effects Data: Cadmivm: Oral male rat TDLo = 155 mg/kg - 13 wocks pre-mating - effects on newbom
growth and behavior, Orzl female rat TDLo = 23 ma/kg - 1-22 days afiér sonception - blood and lymphatie system
abmirmalitics
Ingredient Foxicalogical Data: Cadminm: Oral rar LD50 =225 mg/kg, Inhalation rat LC50 = 25 ma/me’/30 min; Gentisic
awid Oral a1 LDS0 = 800 mg/ke; Bulfanitic acid Oral rat 1DS0 = 52,3 whg; KHPO, Omal rat LD50 = 7HKX) me/kg

12. ECOLOGICAL INFORMATION

Produgt Ecologieal Information: -

No ecological dalg availeble for this product,

Ingredient Ecolvgical Information: ~ .

Mo ecological data gvailable for the ingredients of this product.

13. DISPOSAL CONSIDERATIONS

EPA Wuste ID Number- TH)QG

Special Instructions (DEposud): Dypose ol malenzal in an EPA. approved hasardows wasle Sacility,

Empty Contalmery: Rinse Mros Uines wilh wn appropriete selvett Ringate fvsn . inply contalners mav contulie sndfisient
product to require disposal as Wasardous waste. Dispose of onipty container as normal frsh,

NOTICE (Disposal): These disposa] guidelines arc based on foderal regutations and may be superseded by more stringent
statc or local requirements. Please eomsull your local environmental regulatars for mors information.

14. TRANSPORT INFORMATION

D.O.T.:
D.O.T. Praper Shipping Nume: Nol Currently Regulated

DOT Hazard Class: NA
DOY Subsidiary Risk: NA
DOT ID Nunther: NA
DOT Parking Group: NA
LCAO.:
L.C.A.O. Proper Shipping Natme: Nol Currently Regulated

ICAQ Hezard Class: NA,
JCAO Subsidiary Risk: NA
ICAQ ID Number: NA
ICAO Packing Group: NA
LM.O.;
ILM.0, Proper Shipping Nams: Net Cumantly Regulzied

IM.0. Hazard Class: NA

T MO, Subsiciary Risk: NA

iM.G. ID Number: NA

LM.0Q. Packing Group: NA
Additlona] Infermation: This product tay be shipped as part of a chemical kit composed of varions eompatible
dangerous goads lur unalytical or testing purposes. 'This kit would have the following classification: Proper Shipping
Mawme: Chemical Kit Huzard Class: 9 LN Mumber 3316

15. REGULATORY INFORMATION

U.8. Federal Repulatlons: .
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0.8.HA.: 'This product eontaing Cadmivm and is regulated under 28CFR Subpert Z 1910.1027. This product meets the
criteria for a harardous substance as defined in the Hazard Communication Standard. (20 CFR 1910.1200)
EPA:
S.ARA. Title LI Sectlon 311/312 Categorization (#0 CFR 370): Immediate (Actc) Health Hazard Delayed
(Chronic) Health 11azara
S.ARA Tile HI Seetion 313 (40 CFR 372); 'This product containg o shermical(s) subject to the reporting
roguirements of Sectlon 313 of Title I of SARA.
Cadmitm
302 (ERS) TPQ (0 CFR 355): Not uppliceble
304 CERCLA RQ (40 CFR 302.4): Cadmhm 10 Ihs.
304 FHS R (40 CFR 355); Not applicable
Clean Water Act (408 CFR [16,4): Not applicable ,
RCRA: Contains RCRA regulated substances, Sce Section 13, TPA Waste ID Number.
CF5.C.x Not applicable
Stme Reguludons:
California Prop. 65: WARNING - This product containg a chemieal known io the State of Califarnia to cause cancer.
Tdentification of Frop. 65 Ingredlent(s): Cadmivm
Trade Secrer Regisiry:  Notapplicable
Narional mventprles: )
U8 Inventory Status: Al ingrediems in this product arc listed on the TSCA 8(b) Inventory (40 CEFR 719).
TECA CAS Number: Mot applicable ‘

16, OTUER INFLRRMATION

Intended Use: Deicrmination of nitrats

References: 29 CFR 1900 - 1910 {Code of Federul Regulations - Lahor), Ajr Contaminants, Pederal Register, Vol, 54,
Mo, 12, Thursday, January 19, 1989, pp, 2333-2983, TLV's Threshold Limit Values and Biological Exposure Indices for
1992-1993. American Conference of Governmental Industrial Hypienists, 1992, CCINFD RTECS. Canadion Cente for
Qcewpational Health and Safety. Hamillon, Ontario Canada: 30 June 1993, Gossclin, R E. ctal. Clinica) Toxicology of
Comnercial Products, 5th Ed. Baltimore: The Williams and Wilkins Co., 1984, TARC Monographs on the Evalyation of
the Carzinogenic Risks to Hurnans, World Health Organization (Volumes 1-42) Supplement 7. Franee: 19%7. Listof
Dangerous Substances Classified in Annex I of the EEC Dircotive (67/548) - Classification, Packaging and Labeling of
Dangerous Substances, Amended July 1992, The Merck Index, 11th Ed. Rahway, Mew Jersey: Merck and Co., Tnc., 1989,
Technica! Judgment. In-housc information.

Revision Summary: European MSIXS Only Updates in Heading(s) 2,

Leprend: .
WA - Mot Applicable wiw - weight/weight
W - Mol Determimed wiv - weighi/volume
NV - Nt Available v/v - volune/volume

USER RESPONSIRILYITY: Each user should read and understand this infarmatian and inc,orpcfam it in individual site safety
programs in acoordance with applicable hazard communication siandards and repulations,

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE.
HOWEVER, NO WARRANTY 18 EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA
OR THE RESULTS TO BE OBTAINED FROM THE USE THEREQF,

HACH COMPANY ©2005
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Prodrct Name: Sulfide | Reagant

Catalog Number: 131632
Hach Company Emergency Telephons Numbers:
P.0Box 389 ~ (Medical and Transportarion)
Loveland, CO USA 30539 {303) 623-5716 24 Hour Service
(570) 669-3050 {515)232-2533  fam - 4pm CST

MSDSE Number; MQU213
Chemical Name: Not applicable
CAS Na,: Mot applicable
Chemieal Fornuda: Wot applicable
" Chemical Famnily: Not applicable
Hozard: Heemfl ifinhaled Canses severe birns. Carcinogen.
Daie of MSDS Prepipration:
Dgy: 22
Month: 19
Year: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

1] ‘Water
CAS No.: 7732-18-5
TSCA CAS Numbar: 7732-18-5
Percent Range: 35.0 - 45.0
Percent Range Units: weight / -weight
Lr50; None reported
LC50: Nong reported
TL¥: Not cstablished
PEL: Not cstablished
Heamard: No cffects anticipated.

OMmpo

CAS Np.: Mot applicable

T8CA CAS Number: Fot applicable

Percent Renpe: 0.1- 1.0

Percent Range Units: weight / weight

LD50: Wol applicable

LC50: Nol applicabls

TL¥: Not established

PEL; Not established

Hmd Any ingredient(s) of this prodact listed as "Other component(s)" is not mnmcleraﬂ & health hazard to the user of
this produst

CAS No.: T664-93-9

TSCA CAS Number: 7664-93-9

Percent Range; 55.0 - 65.0

Pervent Range Unire: weight / weight

LD5G: Oral rat LDS0 = 2140 mp/iep.

LC50: Tnhalation rat LCS0 =87 ppmvd hr

— TLY: 1 mg/n® (TWA) 3 mg/m® (3TEL)

PEL: 1 mp/ny

Hazard; Canses severe burns. Harmfil if inhaled. Recopnlzed carcinopen.
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3. HAZARDS IDENTIFICATION

Emergency Overvien:
Appearance: Clear, coloriess
Qdor: Mone
CAUSES SEVERE BUERNE HARMFUL IF INHALED

HMIS;
Heaith: 3
Flammabikiy: 0
Regetivity: 2
Prowetive Equipment: X « See protective equipmenl, Seotion £
NFFA:
Health: 3
Flammability: 0
Reactivity: 2
Symbol; ‘Weater Reactive
Potential Health Effects:
Eye Comtact; Cascs severe burns
Skin Contarct: Chuses severe bumns
Skdn Absorption: Mone roported
Target Qrgans: Nons reported .
Ingestion: Cemses: severc bumns May canse: nanses vorgiting death tireutatory distwbineos Tapid pulse and
Tezpirations dinerhes
Tmrget Organs: Nonc roported
Inkalmion: Texie. Causes: severe burns May eange: iecth crosion mouth soreness difficult breathing
Yarpe Orpans: Lungs
Medicol Conditions Agprovated: Pre-cxsting: Eye conditions Respiratory conditipns
Chronle Effects:  Chroni¢ overcxposure may cause etosion of the testh chronic irritation of inflammation of the lungs
canecr
Canecer / Reproductive Toxicity Informarion:
This product does NOT contzan any OSHA listed carcinogens.

An ingredient of this mixture is;i JARC Group I: Recognized Caminogen

Sulfuric Aeld - The IARC evaluationwas based on exposure to-the mist or vapor of conceniraied sulfuric acid
gencrated during chemical processes.

This product dees NOT contain tmy NTP listed chemicals.

Additional Cancer / Reprodustive Toxicity Informaton: Noneg reporied
Toxicologically Synergicic Products; MNone reported

4. FIRST AID

Eye Comtact: Immediately flush, eyes with water for 15 minvies, Call physician.

Skin Contact (First Aid): Wash skin with plenty of water for 15 mimutes. Remove contaninasted clothing, Call physicism
immediately.

Ingention (Firmt Ald): Tio not mduce vomiting. Give 1-2 glasses of water. Call physician immediately. Never give
smything by mouth i an nneenscious person.

Inhalgtion: PRemove to fresh sit, Give artificial respiration if necessary. Call physician,

5. FIRE FIGHTING MEASURES

Flanonable Properfies: Not Flammahie, but reacts with most metals to form flammable hydrogen pas. Dusing 4 fire,
corrosive and 10xi¢ gases may be generated by thermal decomposition.
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' Fiash Foint: Not spplicable
Methnd: Not epplicable
Flammubility Limies:
- Lower Explosion Lindts: Not applicable
Upper Explosion Limits: Not applicoble
Autoignition Temperature: Mot applicable
Huzardows Combistion Producte:  This materiz] will not bure. May et aerid smoke and firmes.
Fire / Explosion Hevards: Contact with metils gives off hydrogen gs which is flammable May react violently with:
sronp bases water
Static Discharge: None Teported,
Mechanical Impact: Nonc
Extinguishing Medie: Dry chemionl, Do NOT use water.
Fire Fighting Instructier:  As in any fire, wear self-contained breathing apparatus pressure-demand and full protective
gear,

6. ACCTDENTAL RELEASE MEASURES

Splll Response Notice:

Only pemons properly qualificd to respond 10 40 emergeney ipvolving hazardous substances thay tespond to 2 spill
acmrdmg to federal regulations (OSHA 28 CFR 1910.120{e)(v)) and par vour company's emergency rasponse plan and
guidelines/progedires. Sce Seetion 13, Special Instrustions for disposal assistance.

Containment Technigue: Absorb spilied Tiquid with non-reactive sorbent material. Stop spillad material from baing
released to the epviromnent, Dike large spills to keep spilled material from entering sewage and trainage systems or bodies
of water,

Clean-up Technigne: Rerove all combustible materials from the spill arce. Absorb spliled liquid with nop-reactive
sorbent malerial, Work in an spproved fume hood Working in small batehes dilute with excess water. Adjust to a pH
between 6 and 2 with an allali, such as soda ash or sodinm bicarbonate. Filter to remove solids Flush zeacted material to
the dtin with o large excess of water. Decontaminate the area of the spill with 2 snap solution.

Evacumtion Procedure: Tvacuate local area (135 foot radins or as directed by your facility's emergency response plan)
whert, any quentity is spilled. 1f conditions warrant, increase the size of the evacuation.

Specipl Ingtrurtions (for aceidental releasq) Mixture contains 2 component which is regulated as 8 water pollutant.
Mixtre contains a component whick ix rogulated as hazardous waste,

304 EHS RO (40 CFR 335): Sulfuric Acid - RQ 1000 lbs,

D.O.T. Emergency Response Guide Number: 137

7. BANDLING / STORAGE

Handling: Avoid contact with eyes skin clothing Do nat breathe mist or vapors. Wash thoronghly afier handling. Use
. with pdequate venrilation. Maintain general industrial hygiene practices when using this product.

Storage: Store herween 10° and 25%C. Keep container tightly closed when not in nse. Keep away from: alkalics
© oxidizers reducers metals

Flanomability Claxs: Not applicable

8. EXPOSURE CONTROLS / FROTECTIVE EQUIFMENT

Engineering Comtrois: Have an eyewash station nearby. Have a safety shower nearby, Use general vensilation to
minimize expasure to mist, vapor or dust. Maintain general industrial hygienc practices when nsing this product
Personal Protective Equipment:

Eye Protection: safety giasses with top and side shiclds

Skin Protection:  disposable latex gloves lab coat

Inhaimior Protection: adequate vertilation
Precautionary Measures: Avoid contact with: eyes skin clothing Do not breathe: mist/vapor Wesh theroughly after
handling  Use with adequate ventilation, Keep away from: alkelics metals oxidivers reducers
TL¥: Not established
FPEL: Not established

9. PHYSICAL / CHEMICAL PROPERTIES
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Appearance: Clear, colorless
Phrysical State: Liquid
Melecular Weight: Not applicable
Odor: None
pH: <5
Vapor Pressure: Not determined
Yapor Density (mir = 7): Mot determined
Boiling Poinr: ~ 100 °C;, ~ 212 T
Melting Poins: Not applicable
Specific Gravity (waterw ] )1 | 500
Evaporation Rate (warer = J): Not determined
Folmtite irganic Compoungdls Content: Not deizrmined
Partition Cogfiicient (n-octano! / weder): Mol determined
Solupility:
Warer: Miscible
Actd: Miscible
Other: Not determined
Metal Corrasivity:
Steel: 0.048 infyr
Alirrinsms Not determined

14. STABILITY / REACTIVITY

Chemical Stuehility: Stable when stored under proper conditions,

Page 4
Date Printed $/22/04
MSDS No: MO0213

Copditions to Avold: Exposore to light Extreme temperatures Heating 10 decomposition,

Reactivity / Incompatibility: May react viplerily In contact with: acetic acld alkalics chlorosulfonic acid oxidizers

reductrs

41022/069

A004/008

Hozardous Decomposition:  Contact with metals toay release flammable hydrogen ges. Heating (o decomposition releases

toxic and/or corrosive fumes off sulfir oxides
Hazardous Pelymerization: Wil not ocout,

11 TOXICOLOGICAL INFORMATION

Product Yoxicological Daty:
LD35D: None reported
LC506: None reported
Dermal Toexichy Data: Wone reponed
Stin end Eye Irritaion Dota: None reporied
Mutation Data: Wone reported
Reproduciive Effects Bate: None teporied

Inyredient Toxicological Data: Sutfuric acid Orl e LD50 = 2140 mg/ky inhalation rat LC50 = 347 ppoy/] hor

12. ECOLOGICAL INFORMATION

Product Ecological Informatipn; ~
No ceologizal data available for tis product.

Ingredient Ecological Informasion: Sulfuric Acid: The 48-Hour TLi in tlovader is 100-300 ppm.

13, DISFOSAL CONSIDERATIONS

EFA Waste ID Numher; D02

Special Instructions (Disposal): Work in an approved fume hood, Dilute material with excess water making & weaker
than 5% solution. Adjust to a pH between 6 and 9 with an afkali, such 45 soda ash or sodium bicarbonate, Open cold water
tap completely, slowly pour the reacted material to the drain, Allow cold water to rum for 5 mimtes 10 completely flush the

system

Emply Confalners: Rmse thres times with an appropriate solvent. Disposc of empty contatner as normal trash,
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NOTICE (Disposal): These dizposal puidelines are bazad on faderal repuiations and may he mpersédad Ty more stringent
state or local requirements. Pleese consult your local environmental regulators for more information.

14. TRANSPORY INFORMATION

D.OT:
D.0.T. Proper Shippinp Nome: Sulphuric Acid Solution

DOT Hagard Class: B
DOT Subsidlary Risk: NA
DOT ID Numbser: UTN1830
DOT Packing Graup: u
LCAG.:
LC.AD, Proper Shipping Name: Sulphuric Acid Sohition
ICAQ Hazard Class: &
ICAQ Subsidiary Risi: NA
ICAQ ID Number: UN1830
ICAQ Packing Group: I
LM
LM.0. Proper Shipping Namte: Sulphuric Arld Selation

I M.0. Hazard Class: 8
LM.Q. Subsidicory Righ: MA
LM.0. ID Number; TN1830
LM.Q. Packing Group: T
Addittanad Information:  This produs, tany be shipped v part of 4 chemizal kit composed of various compatible
-- dangsrous goods for analytical o testing purposes, This kit would have the following clessification: Proper Shipping
Mamme: Cheamical Kit Heward Class: @ UN Number 3316

15. REGULATORY INFORMATION

U.S. Federal Regulations:
0.8 H.4.: This product meets the oriteria for & hazardous subsiance as defined in the Hezard Communication Standard,
{29 CFR 1910.1200)
EPA.:
S.ARA. Thtle T Section 371312 Coteporizotion (40 CFR 370): Reactive Immediate (Acute) Health Hazard
Delayed {Chronic) Health Hazard
SARA Thie I Section 313 (40 CFR 372t This.produet contnins o chemisal(s) subject to the teporting
requirements of Section 313 of Title TIT of BARA.
Sulfuric acid
302 (EH&} TP( (40 CFR 355): 1000 Ibs. Sulfuric Acid
304 CERCLA RQ (40 CFR 302.4): 1000 Ibs. Sulfuric Acld
304 EHS RO (40 CFR 355} Sulfuric Acid - RO 1000 The
Clzar Wager Act (40 CFR 116.4):  Solfuric aeid - RQ 1000 1hs.
RCRA: Contains RCRA repulated substances. See Section 13, EPA Waste ID Number,
C.P.8.C.: The label for this product bears the signal word "POISON" becanse the coneentrasion of Sulluric Aeid in the
product is greater than/equal to 10%.
State Regulotlons:
Californic Prop. 65! No Prop. 65 listed chemcn]s ane present in this produet
Hdentification of Prop. 65 Ingredient(s): Not applicahte
Trade Secret Registry:  Not applicable
Notional Invenigrisc:
IL.S. Invertory Status: All ingredients in this produoct are listed on the TSCA B(h) Inventory {40 CTR, 710),
TSCA €CAS Number: Not applicable

16. OTHER INFORMATION
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Tntended Use;  Determination of sulfides

References: Tochnical Judgment. [n-house mformation. List of Dangerous Subsiaces Classificd in Annex | of the EEC
Directive (67/548) - Classification, Packaging and Labeling of Dangerous Substances, Amended July 1992, CCINFO
RTECS. Canadien Centre for Occupational Health sud Safcty, Hamilton, Ontario Canada: 30 June 1993, Yire Protection
Guide on Hazardous Materials, 10th E4. Quiney, MA;: National Fire Protection Fire Protection Guide on Harardous
Materials, 10th Ed. Quiney, MA: Natlonal Fire Protection Association, 1691, Sex, N, Irving. Dangerous Properties of
Indusizial Materials, 7th Bd. New York: Van Nosttand Reinkold Co., 1989 Air Contaminamts, Federal Register, Vo, 54,
No, 12, Thursdny, January 19, 1989. pp. 2332-2983. TLV's Threshold Limit Values and Biclogical Exposure Indices for
1952-1953, American Conference of Govethmental Industrial Hygienists, 1992, IARC Monographs on the Evaluation of
the Carcmogenic Rizks to Humans. World Heulth Orgenization (Volumes 1-42) Supplement 7. France: 1987,

Revision Summary: Updates in Section(s) 14,

Legend:
NA - Not Appicable wiw - weight/weight
WL - Not Determingd wiv - weighi/volume
WV - Not Available v/v - vplutie/volume

USER RESPONSIBILITY: Each user should reatl and understund this information and incorporate it in individual site gafely
proprams in accordamcs with spplicable hazard sammunication slandards and regulations,

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE.
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA
OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF.

HACH COMPANY £2004
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Produet Namer Sulfide 2 Reagent
Catalog Nurmter: 181732

Bach Company Emergeney Telephone Numbers:

P.0.Box 389 {Medical and Transportation) : .
Loveland, CO USA 80539 (303} 623-5716 24 Hour Bervice

(970} 668-3050 (315)232-253%  Bam - 4pm CST

MSDS Numbeér: MQO433
Chemical Name: Not applicable
CAX Ne.: Mot applicable
Chemical Formula: Wot applicabls
Chemical Family: Not applicable
Hpzord: Carcinopen. Experimental motagen. Experimental teratogen May cause allergic reaolion,
Date gf MEDS Prepuration:
Day: (3
Momh: December
Fear: 2001

2. COMPOSITION / INFORMATION ON INGREDIENTS

Demineralized Water
CAS No.: 7732-18-5
TRCA CAX Nupnber: 7732-18-5
Percent Range: =99.0
Percent Range Units: weight /welght
LD50; None reported
LC50: None reported
TLV: Not esiablished
PEL: Not established
Humzard: No effects anticipated.

hromate
CAS No.: 7778-50-9
T8CA CAS Number: 7778509
FPercent Ronge: 0.1-1.0
Pergeni Range Units: weight / weight
LD50: Oral mouse LDy, = 190 mgfkg, Oral buman (child) 119 o = 26 mp/fcg,
L5 None reported.
TLV: 005 mg C%mr ‘Waler-soluble; 0.01 mg Cr*/m® Inspluble compounds
PEL: 0.5 mg/* {Cr'®), Ceiling; Proposed PEL: 1 pg Cr¥/md, TWA (Oct 4 FR Pg 59507,
Hagard: Towic. Canges buns. May cause allergic reaction. Carcinopen, Expetimetital mutagen. Experimental teratogen.
(xidizar, ‘

3. HAZARDS IDENTIFICATION

Emergency Overview:
Appearance;  Cieat, orang
Odorr None ‘

-- MAY CAUSE ALLERGIC SEIN REACTION CANCER HAZARD CONTAINS MATERIAL WHICH CAN
CAUSE CANCER



06/12/2006 MON §:38 FAX 614 424 4719 BATTELLE ER

0B/08/2006 14:57 FAYX 62634506398 JPL & K

World Heodiuarters
Huch Compamny
PO Box 389

Leveland, CQ US4 80539
(970} £69-3050

41026/069

i 002/068

Page 2
Date Primied 10/7/04
MSDS No: M35

HMIS:
Heglth: 4
Flammubility: O
Reactivity: ©
Protective Equipmeni: X « See protective equipmnent, Section 8.
NFRA:
Health: 1
Flgpmabilify: 0
Reaetivity: 0
Symboi: Mol applicablc
Potentinl Health Effecis:
Eye Contart: May cause irriiarion
Side Contact: Mav cause irritiation May canse ellergic reaction
Skin Absorption: ‘Wil be sbsorbed throngh the skin, Effects similar ts those of mgestion
Targer Orgaues:  Nope reported
dngesdor: Moy causc: abdominat pain vomiting dizziness thirst fever coma liver damage.
Target Qegary:  None reported
Inhalmtion: May cause: respiratory tract irmitation
Target Organs: Moot mponed
Madical Condltions Aggravated: Allergies or sensitivity to chromates or chromic wad, Prowcyiering: Skin conditions
Chronic Effects:  Chromate snd dichromate salts may cause ulceration and perforation of the nasal seprum, severe liver
damage, central nervous syslem cffscts, and hme cancer,
Cancer / Reproductive Toxicity Informuztion:
0.5 1A Listad: No
Hexavalent Chrotivn (Cr®) Proposal: 4 Oct 2004 FR Pg 59351,
An ingredient of this mixtre i3 JARC Group 1: Recognized Curcinogen
Hexavalent Chromiwn Comnpounds
An ingredient of this mixtre is; NTP Listed Group 1@ Recognized Carcinogen
Hezxavalent Chromiwm Corpounds
Additional Cancer / Reproductive Toxicity Informatlon: Contains: an experimental mutagen. m experimental
leratogen.
Toxicologically Synergistic Products:  None reported

4, FIRST AID

Eye Contact: 1ramedintely fush cycs with water.for 15 minutes. Call phyzician.

Skin Gongact (First A} Wysh skin-with-plemty of water, Call physician if frritation develops,

Inzgesiion (First Aid): Give large quentitics.of water. Induce vomiting using syrup of ipecac or bry sticking finger down
throat. Never give anything by mouth 1o an unconsciors person, Call physician immediarety.

Inkaletion: None required

5. FIRE FIGHTING MEASURES

Flanunable Properties: Malcral will not bum.
Flash Point: Mot determined.
Method: Not applicalle
Flammability Limits:
Lower Explosion Limits: Not upplicable
Upper Explosion Limifs: Not applicable
Autvignifiorr Temperature: Nol determined.
Hezordoeus Combustion Products:  Thiz material will not bum.
Fire / Explosion Hozards: May react violently with: hydruzine hydroxylaming reducers
Static Discharge: None teported.
Mechurical fmpact; Mone reported
Excinguishing Medin: Water, Use media appropriets to surrounding fire conditions
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Fire Fighting Instruction:  As in any fire, wear sel{~contained breathing apparams pres&ui'::—dqmami and full protective
gear. Evacuate area and fight tice from a safe distunoe, Water runoff can cause environmental damage. Dike and collegt
water wail 1o fight fire,

6. ACCIDENTAL RELEASE MEASURES

Spill Response Notice: ,

Only persons properly qualified to tespond v an emergency involving hazardous substances may respond 1o & spill
aceopding to federal regnlations (OSHA 29 CFR 1910.120(a)v)) and per your ¢ompuay's coergeney response plan and
guidslines/procedures. See Section 13, Sperial Instructions for dispoeal assizance,

Containpumnt Technigue: Releases of this material may contaminate the environinenl. Stop spilled material from being
released to the environment.

Clean-up Technique: Cover spilled ronterial with an alkali, such as soda ash or sodiure bicarbonate. Scoop ug slurry into
o large beaker. Adjust to 2 pki between 6 and 9 with an alkali, such as soda ash or sodiue bicarbonate. Dispose of maarial
in &m E.P.A. approved hazardous waste facifity. Decontaminate the avea of the spill with & goap solution.

Evacsurtion Procedure:  Evacuate az needed to-perforto spill clean-up. If conditions warrant, erease the size of the
SVECUEHOon.

Special Instrudions (for accideal release): Mixture contains a component which is regulated as hazardous waste.
Mixture contains a component which is regulated a5 & hazardous air pollutant, Mixture contaits & compaonent which is
regulated us n water pollutant.,

364 EHS RQ (40 CFR 355): Not applicable

D.0.T. Emergency Response (Guide Number: Not ppplicable

7. HANDLING / STORAGE

Handling: Avoid contact with cyes skin Do not breathe mist or vapors. Wash thoroughly aftet handiing. Maintain

general industrinl hygiene practioes whoen using this proguel

Sworage: Y.etp contnincr tightly closed when not in use. Slore in o ¢ool, dry place. Protect from: Lght
Flammability Claxe: Mot applicabie

8. EXFOSURE CONTROLS / PROTECTIVE EQUIPMENT

Engineering Controls: Muaintain general industrial hypiene practices when using this prodnet
Fersonal Protictive Equipment:
Eye Profection: safety glasses with top and side shields
Skdn Protection: disposable latex gloves lab coar
Inhalation Protection: adcquate ventilation
FPrecautionary Measures:  Avoid comact with: eyes skin Do nol breathe: mist/vapor Wash thoronghly afier handling.
Use with adequale veniilation,
LYz Not established,
PEL: Noi eztablished.

9. PHYSICAL / CHEMICAL PROPERTIES

" Appearance: Clear, orange
Physical Stre: Ligquid
Maoleculer Welght: Wol applicable
Odor: None
pl: 42
Vapor Pressurs: Not determined.
Vapor Density (air = 1) Mot delermmed,
Bailing Point: ~ 100°C (~212°F)
Melting Paint: Not gppliceble
Specific Gravity (water = I): 0.987
Evaporation Rate (weder « [} Mot detormined.
Yolmile Organic Compeunds Cordorsé; Noue,
Partition Coefficien! (h-osanol / water): Not applicable
Solubility:
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Weater: Miscible.

Acid: Miscibie.

Giher: Not dotermined.
Metal Corrosivity:

Steel: Not determined

Alaminnm: Mot determined.

10. STABILITY / REACTIVITY

Chernical Srability: Stabie when stored under proper conditions.

Conditions to Avpid: Extreme tefaperatiures

Reactivity / Incompatibility: Wiy reaet violently in contact with: hydrazine hydrescylamine redneers
Hazardaus Decomposifion: No hazardous decomposition produets known. -

Huzardous Polymerizailon: Wil hol occut,

11, TOXICOLOGICAL INFORMATION

Froduct Toxteological Data:

LD50: None raported.

LC30: None reported. :

Dermal Toxicity Daa: None teported.

Skin and Eye Irritation Dma: None teported.

Mutation Dafe: Noze reported.

Repraductive Effects Data: None reported,
Ingredient Toxicological Daza: Potessiumn Dichromate; Oral mouse LDgy # 190 mg/kg: Oral human (child) LDLo = 26
mg/ks: Mutation and Reproductive Effects dats reported in RTECS,

12. ECOLOGICAL INFORMATION

Product Ecological Information; -

Mo seological data available for this product.
Ingredient Ecological Informaion: -

No ecological data available for the ingredients of this product.

13. DISPOSAL CONSIDERATIONS

EPA Waste 1D Number: XG0T

Special Instructions (Disposal): THspose of inatcrial in an £ P A. approved hazardous waste facility,

Empiy Containers: Iinss three times with an appropriate solvent. Dispose of empty comtminer as normal trush. Rinsare
from ¢mpty containers may contain sufficient product 1o requirs dispogal as hazzrdous waste.

NOTICE (Disposal): These disposal guidelincs arc based on federal regulations and may be-supersedad by more stringent
stale or local requirements. Please consult your local covironmental regulators for more information.

14. TRANSPORT INFORMATION

DaoT:
D.O.T. Proper Shipping Neme: Not Currently Repylatad

DOT Hazard Class: NA
DOT Subsidiary Risk: NA
DOT ID Number: NA
DOT Packing Group: NA
LOCAD:
LC.A.0. Proper Shipping Neme: Not Currentty Regulated

1CAO Hazard Clags: NA
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ICAO Subsidinry Rick: NA
ICAQ I Number: NA
ICAC Packing Group: WA
MO
IM.0. Proper Shipping Name: Not Currently Regulated

IM.0. Hazard Class: NA

1LM.O. Subsidizry Risk: NA

LIM.O. ID Naumber: NA

LM.0Q. Pecking Group: NA
Additional Information: ‘This product may be shipped es part of 2 chemical kit composed of various compatible
dangerous goods for analytical ar testing putposes. This kit would have the following classification: Proper Shipping
Narne: Chemical it Hazard Class: ®  UN Number 3316

15. REGULATORY INFORMATION

U8, Federal Regulmions:
O0.5.H.A.: This product meets the criteria for & hazardous substance as defined in the Havard Commimication Standard,
(29 CFR. 1910.1200)
EPA: ‘
SA KA. Title IT Section 3117312 Coveporizatlon (40 CFR $70);  Delzyed {Chronic) Hgalth Huzurd Fire Hazard
S.ARA. Title Il Section 313 (40 CFR 372} This product contains a ohemical(s) suhjest 1o the reporting
requiremens of Scetion 313 of Title IT of SARA
Chromium Compoutids.
302 (EHS) TP (4) CFR 355): Not applicable
34 CERCLA RQ (40 CFR 302.4): Potagsivm bicheomate: 10 Tos.
304 EHS RO (40 CFR 355): Mot applicable
Clean Water Act (40 CFR 116.4): Potassium bichromate ~ RQ » 10 Ibs, (4,54 kes.)
RCRA: Contamns RCRA rcgulated substances. See Section 13, EPA Waste I Number.
C.P.5.C.: Not applicable
Stave Repulalions: . :
California Frop. 65: WARNING - This product contains a chemical known (o the State of California to cange capoer,
Hentification of Prop. 65 Ingrediznt(s): Chromium (hexavalent compounds)
Trade Secret Regisiry:  WNot applicable
Nmional Inventorips: :
U.S. Invertory Status: All ingredients in this product arc Hsted on the TSCA 8(h) Invemtory (40 CFR 7100
TSCA CAS Numbzr: Not applicable

16. OTHER INFORMATION

Irderdod Use:  Determination of sulfides

References: 29 CFR 1900 - 1910 (Code of Federal Regulations » Labor). Air Contaminants, Federal Register, Vol. 54,
Ne. 12, Thursday, January 19, 1989, pp. 2332-2983. CCINFO RTROS, Canedian Centre for Ocoupational Health and
Safety. Hamilion, Ontario Canada: 30 Jupe 1993, Gossclin, R.E_eral. Clinieal Toxicology of Commeretal Praducts, Sth
Ed. Baltimore: The Williams and Witking Co., 1984. TARC Monographs an the Evaluation of the Carcinogenic Risks to
Humans, World Health Orzanization (Volumes 1.42) Supplemem 7. France: 1987. List of Dangerous Substances
Clussified in Annex 1 of the EEC Directive (67/548) » Classification, Packaging and Labeling of Drangerous Substances,
Amendsd July 1992, Sixth Annyal Report op Careinogens, 1991, U8, Departmant of Haalth and Human Servicas.
Raockville, MD: Technical Resources, Ing. 1991, Technical Judgment, The Merck Tndex, 11th B4, Rehway, Naw Jersey:
Merck and Co., Inc., 1985, TLV's Threshald Limit Values and Biological Bxposure Indices for 1992-1993. American
Conference of Governmental Industrial Hygienists, 1992, Vendor lnformation,

Ravigion Summuoy: Updates in Section(s) 14,

Legead:

NA - Not Applicable w/w - weightweight
ND - Not Determined WiV - weaght/volume
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NV = Not Avgilgble vh - volumefvolume

USER RESPONSIBILITY: Each user shouid reed sud understand this information and incorporate It in individual site safety
programs in azcotgence with wpplicabls hazard communieation standerds and vegulations,

THE INFORMATION CONTAINED HEREIN IS5 BASED ON DATA CONSIDERED TO BE ACCURATE.
HOWEVER, NO WARRANTY 15 EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA,
OR THE RESULTS TO BE OETAINED FROM THE USE THEREQF,

HACH COMFPANY ©2004
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Negme: WitiVer @ 3 Nitrite Reagent

Caialog Number: 2107169
Hazh Company - Emergency Telephone Mumbers:
P Box 389 {Medical and Transportation)
Loveland, CO UUSA 80539 T (303) 6235716 24 Hour Service

{¥'F0) &69-3050 (515)232-2533 Bam - 4pm CST

MSDS Nenmber: MOUO33
Chemical Nape: Mot applicable
CAS No.: Not applicahle
. Chemical Farmmle: Naiapplicable
Chemical Fomily: Not applicable
Hozard: Cansres eve bixns.
Date gf MSDS FPreparation:
Day:23
Month: 05
Fear: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

CAS Np.: 129864

T8CA CAS Numbher: 129-96-4
Porpont Range: 1.0-5.0

Percent Renge Units; weight / weight
LD50: Orel rat LD30 = 5060 mg/kg
LCS0: None rgporied

TLV: ‘Not estabished

PEL: ‘Not established

Haozard: May cause iritation.

H .
CAS No.: 515-74.2"
TOCA CAS Number: 515.T4-2
Percemt Bange: 50- 150
Percent Ronge Uniis: weight [ weight
LI50: None reported
LC509: None reporied
TLF: Not cstablished
PEL: Not cstablished :
Huzard: Toxic properties unknown. May canse itrilgiion,

Fotzagium osulfat
CAS Na,: T790-62-7
TSCA CAS Number: 7790-62-7
Percent Ronger 1.0-10.0
Percent Range Units: woight / weight
LD50: Oral rat LD50 = 2340 mg/kg
LC50; None reported
TL¥: Not established
PEL: Not cstablished
Huzard: Causes ey urns,
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Phosphate, Monobagic
CAS No.: T778-T140
. TSCA CAS Number: 17T18-T7-0
Percent Rarge: 75.0-85.0
FPercent Range Units: weight / weight
LD30: Oral rat LDS0 = 7100 mg/kp,
LC36¢: Wone reported
TL¥: Nol established
FEL; Not catublished
Huzard: ‘May cause itritation.

- exanediaminetetraacetic A i t
CAS No.: 36679-96-6

TSCA CAS Number: 36679-96-6

Pervent Runger 1,.0-3.0

Peroemt Range Units: weight / weight

LD5{: Wone reported

LC50; Mone reported

TLF: N6l éstablished

FEL: Nol established .
Hazard: Toxic properiies unkoown, Mey cause trritation.

3. BAZARDS IDENTIFICATION

Emergency Overview:
Appearance:  White powder
Gidor: Not determined
CAUSES EYE BURNE MAY CAUSE S8EIN AND RESPIRATORY TRACT IRRITATION

HMIS:
Health: 3
Flammability: §

Reactivity: 0
Protective Equipmens: X, - Sge prolective squipment, Section 3.
NFPA:
Health: 2
Flammabifity: 0
Reactivity: O
Symbol: Not applicable
Potential Health Effecis:

Eye Comtact: Causes eys burns,
Skin Comgct: ‘May cause irritiation
Skin Absorption:  None reported

Target Organs: None reported
Ingestion: May cause: irritation of the taoulh and esophagus Very large doses mey tuuse: gasroiniestinal
disturhmnces cardiac depression kidney damage

Target Organs: Hean Kidneys
Inkaolation: May cause: irmitation of nose aod throat

Torpet Organs: None reported
Medical Conditions Aggravated: Pre-gxisting: Eye conditions Kidney conditions Cetitval nervous system diseases
Chronic Effects: None reported
Cancer / Reproductive Toxicity Information:

This product does NOT contain any QOSHA listed cureinogens

This product does NOT cantain atty JARC Hsted chemicals.
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This product does NOT ¢ontam any MNTF listed chemicals.

Addltionad Caneer / Reproductive Toxicity Information: None reportad
Toxicolopieally Sywargdsily Produety: None reported

4. FIRST ATD

Eye Contagt: Tmmedialely flush eyes with water for 15 minutes. Call physician.

Skine Contagt (First Ald): Wash skin with soap and plenty of water. Call physician il irritation develops. :
Ingestion (First Aid): Do not mnduce vomiting Give 12 glasses of 'water, Call physm:an ommediately, Never give
- anything by month (0 an unconscious PorsoLL.

Inhalation: Remnove 1o fresh ar, Give artificial respiration if necessary. Call physician,

5. FIRE FIGHTING MEASURES

Flgmmable Properties: Dming a firc, this product decomposes to form toxic gases.
Flash Polnt: Not spplicable
Method: Not applicable
Flomymnbilly Limits:
Lawer Explosion Linrs: Noi applicable
Upper Explosion Limite: Not applicable
Auivipnition Temperaura: Not applicable
Hazardous Combustion Producrs: Toxle fumes of: phosphorus oxides carbon monoxide, carbon diowide,
Fire / Explosion Hopards: None reported
Stmic Discharge: Nonc reported.
Mecharical Impact: Nonc reported
Extinguisking Media: Ul media appropriate to suronnding five conditions
Fire Fighting Instruction: As in any fire, wear self-contaited broathing apparatns pressure-demend and full proteetive
e,

6. ACCIDENTAL RELEASE MEASURES

Spill Response Notice:

Only persens proparly qualified to respond to an emergency involving hazardous substances may respond to a spilt
ancording Lo fiederal regulations (OSHA 29 CFR, 1914,120(8)(v)) atid per your company's emergency responss plan and
guidelines/procedures. S Section 13, Special Instruetions for disposa] sdsistmes.

Contuinment Technigue: Stop spilled material from being reieasad to the environment.

Clean-up Technigue; Scoop up spilled material into a larpe beaker and dissolve with water. Adjust to a pH between 6 and
S with an adkali, such a5 soda nsh or sodium bicarbonate  Flush the spilied material to the drain with a farge excess of
watet,

Evacuation Procedpre:  Evitualc local arca (15 foot radius or as directed by your facility's emergency response plan)
when: any quanrity is spilled.

Special instructions (for accdderdal release): Not applicable

304 EHS RQ (#0 CFR 358): Not applicable

InO.T. Emargency Response Guide Number: None

7. BANDLING / STORAGE

Handling: Avoid contact with ¢yes skin Do not breathe dust. 'Wash thoroughly afier handling, Maintain general
industrial hygiene practicss when uging this product.
Storage: Protect from: light heal moisturs

Flammabitiyy Class: Wot gpplicable

8. EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

.- Engineering Controfs: Huve ga cyewash station nearby. Maintain general industrial hygiene practicas when psing this
praduct,
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Personal Protective Equipment:
Eye Protection: safcty glasses with 1op and side shields
Shin Protection: dizposable lavex ploves Iab coat
Inhalmtion Projection: adoqualc ventilation

41034/069

K004/ 008

Page 4
Date Primtad $/23/04
MEDS No: MODOSS

Precqutlonary Measures: Avoid contact with: eyes skin Do not breathe: dust Wash thoroughly sfier handiing Proteet

feom: fght heat moishme
TL¥:Not established
PEL: Mot established

9. PHYSICAL / CHEMICAL PROPERTIES

" Appearance: Whitc powder
Physical State: Solid
Molecalor Weighn: Not epplicable
Odor: Mot delermined
PH: of 5% solulion = 3.2
¥Fapor Pressure: Nol applicable
Vapor Density (air= 1): Not applicable
Bofiing Point: Nol. applicable
Meling Polnt: 224°C (435°F)
Specifie Gravlty fwater = 1) 3.12
Lvaporaion Rate (water = 1); Not applicable
Volathe Organle Componnids Content: Not applicable
Partition Cocfficient {n-nctanol / water): Not applicable
Solubitip:
Wamer: Saluble
Acid: Mot determined
Oiher: Not datermined
Metod Corrozivity:
Sreek: 0.057 infyr
Alurgnzne 0.00 infyr

10. STABILITY / REACTIVITY

Chemical Siabifiy: Suile what stored under proper conditions.
Conditions to Avald: Ereess moistore. Extreme temperanires

Reactivity / Ineompotibility: None reported

Hazordous Decompesitlon: Toxac fumes of: phosphems oxjdes carbon dioxide carbon monoxide

Heazordous Polymerization: Wil nat ocour,

11. FOXICOLOGICAL INFORMATION

Product Taxivological Data:
- LI?§0: None reportad
LC§0: None reported
Dermat Toxieity Date: Wons reported
Sidn and Eye Irritetion Data: Nonc reported
Muiation Data: None veported
Reproductive Effecls Data: None roported

ingredient Tindeologleal Daty; Chromatropic Avid: Oral rat LD30: »5000 mg/kg, Potassium Phosphate Monchasic: Oral

ret LD50 = 7100 mp/kg, Polassium Pyrosalfate; Owal rat LI5S0 « 2340 mg/kg,

12. ECOLOGICAL INFORMATION

FProdurs Epological Information: —
No ecologieal data availuble for this product
Ingredient Ecologival Informition: =
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No scological data availabls for the ingredisnts of thiz product.

13. DISPOSAL CONSIDERATIONS

EP4 Wasle ID Number: Nons

Speelal Instractions (Disporal):  Dilute materis] with excess water making a weaker than 5% sohition, AdjusttoapH
between 6 and & with m alkali, such as soda ash or sodivm bicerbonste, Open cold water tap completely, slowly pour the
reacied material to the drain.

Empty Comginers: Rinsc threc times with an appropriate solvent. Dispose of empty contaiter as nevmnal trash,

NOTICE (Disprsel): These disposal guidelines are baged on Tederal regulations and may be superseded by more stringent
§taré or local requirements, Pleese conmult your iocal environmental regidators for more infarmation,

v

14. TRANSFORT INFORMATION

D.OT.:
D.0.T. Proper Shipping Name: Not Currently Regulated
DOT Hazond Clags: NA
DOT Subsidlary Risk: MA
DOT ID Number: WA
DOT Packing Group: NA
LCAO.:

LC.AQ. Proper Shipping Name: Not Currently Reguiated

ICAD Hogard Clase: KA
JCAOD Subsidiary Risk: NA
JCAOQ ID Number: WA
= FCAOQ Packing Group: WA
iMo.:
LM.Q. Proper Shipping Nepne: Not Curtently Regulated

LM.O, Hazard Class: NA
I MO, Subsidiary Risk: NA
IM.0, ID Number: NA
LM Packing Group: NA
Additlonad Informatipn: This product mey be shipped as part of 2 chemical kit composed of various compatible

dangerans goods for pnblytienl or weting purposes. This kil would have the following classification: Proper Shipping
Mame: Chemical Kit Hazard Clazs: 9 LN Mumber 3316

15. REGULATORY INFORMATION

U4%, Federal Regriations: ’ ‘ ‘
O.8LH.A: This product mests the criteria for 2 hazardous subslimee as dofined in the Hazerd Comtumication Standard
(29 CFR 1914.1200)
EFPA: :
S.A.RA. Thie JIY Sextion 311/3)2 Caiegorization (40 CFR 370); Immcdiate {Acme) Health Bazard

S.ARA, Thle I Section 215 (40 CFR 372): 'This produet docs NOT contain any chemical subject to the reporting
requirements of Section 313 of Title ITT of SATA.

302 (EHS) TPQ (46 CFR 355): Not applicable
304 CERCLA RQ (40 CFR 302.4): Not applicable
304 EHS RD (40 CFR 355); Not applicable
Clean Water Aet (40 CFR 116.4); Not applicable
RCRA: Contains ng RCRA regulated substances,
C.P.8.C.: Not apphiesable
State Regulations:
- Callfornia Prop. 65: No Prop. 65 listed chamicals are prasent in this product.
ldewrification of Prop, 65 Ingredient(s): Nonc
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Trade Secret Registry:  Not applicable
Nationat Inveriories:
U8, Inventory Simus: This product containg a chemical(s) exempt from the TSCA 8(b) Fnventory due to a Low Volume
Excmption held by Hach Company.
TRCA CAS Number: Not applicahle
1,2-Cyclohexanediaminetetraacatic A¢id Trisodium Salt This chemical may oly be used as a chelating resgent for
chemical reactions. u

16. OTHER INFORMATION

Intended Tise: Deatermination of nitrite

References: 29 CFR 1900 - 1910 (Code of Federal Regulations - Labor), Air Contaminants, Yederat Register, Vol, 54,
No. 12, Thursday, Janugry 19, 1989, pp. 2332-2983. Pire Protaction Guide on Hazardous Materials. 10th Ed. Quiney,
Ma: National Fire Protection Fire Proisotion Guide on Hazardons Materials, 10th BEd. Quiney, MA: Nationg] Fire
Protection Assocization, 1991. In-house information. Technical Judgment, TLV's Thrcsheld Limit Values and Biclogical
Exposure Indices for 1992-1993. Americsn Conference of Governmental Indusiial Hygicnists, 1993,

Revisien Summary: Updates in Sestion(s) 14,

Legend:
WA - Not Applicable Wiw - weight/weight
NI} - Not Determined wiv - weight/volume
WV - Not Avatlable v/fv - volume/volume

USER RESPONSIBILITY: Each user should read snd understand this information and ineorporate it in individunal site safety
programs in accordance with applicable hazard eommunication standards and regulations,

THE INFORMATION CONTATNED HEREIN IS BASED ON DATA CONSIDERED TO EE ACCURATE.
HOWEVER. NC WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA
OR THE RESULTS TO BE OBTAINED FROM THE USE THEREQF.

HACH COMPANY ©2004
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Froduct Name: Ammonta Cyanurate Reagent Powder Pillows
Caiaiog Number: 2395566

Haeh Company Emergency Telephone Numbers:

PO.Box 389 (Medical and Transportation)

Loveland, O 1I5A 80539 (3033 623-5716 24 Hour Service

{970} 669-3050 (515Y232-2533 8am - 4pm C5T
MSDS Number: M0O0128

Chemical Neme: Not Applicable
CAS Na,.: Not Applicable
Chemical Formula: Mot Applicable
Chemicel Fandly: Mot applicable
Hazard: Causes burns,
Daze af MSDS Preparation:

Day: 20

Menth: hme

Veqr: 2003

2. COMPOSITION / INFORMATION ON INGREDIENTS

Sodium Dichloroisocyanurate
CAS Np.» 2895789

TSCA CAS Number: 2893-78-9
Percemt Ronger 1.0-35.0

Percent Renpe Unity: weaght / weight
LD50: Oral rat 1050 ~ 1400 mg/kg: Orul human LDLo = 3570 mg/kg, i
LC30: None reporied

TLV: Not gstablished

PEL! Mot established

Hazard: Oxidizer Canges ey bums.

Lithium Hydroxide Anhvdrouns
CAS No.: 1310-65-2

TSCA CAS Number: 1310-65-2

Percent Range: 1.0-50

Percent Range Units: weight / weipht
LD56: Oral tat LD50 = 225 mg/kg

LC50: Inhatation rat LCS0 =980 mp/m*/4H
TLV: STEL 2 mg/m’ (celling)

PEL: 2mg/m’

Hazard: Toxic, Canses severe burns.

Sodinm Citrate
CAS No.: 68-04-2
TSCA CAS Namber: 68-04-2
Percerd Range: 80.0-90.0
Percent Range Units: weight / weight
LD50: Oral rat LD50 =8 g/Kg
LC50; None reporfed
TLV: Not established
PEL: Not cstablished
Hezard: May canse indtation
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Sodlom Tartrate
CAS No.; 6106-24-7
TSCA CAS Number: 868-18-8
Percent Range: 5.0-15.0
Percent Range Unifs: weight / weight
Lx30: Oral rabbit LD5G = 5290 mg'kg
LCSt: None reporied
TL¥: Not ostublished
PEL: Not established
Hazard: May cause irritation.

3. HAZARDS IDENTIFICATION

Emergency Overview:
Appearance: White powder
Odor: Chlocine
CAUSES BURNS HARMFUL IF SWALLOWED
MAY CAUSE KIDNEY OR LIVER DAMAGE BASEDR ON ANIMAL DATA

HMIS:
Health: 3
Flammahilly: 1
Reactiviy:
Frofecilve Equipment: X, - 3te protestive cquipment, Section §.
NFPA:
-‘—' Health: 2
Flammabllly: |
Reactivity: 1
Symbol: Mot applicahle
Potenrial Healih Effects:
Eye Conart:  Causes eye burns.
Skin Comacr: Causer, burns,
Skin Absorprion: None reported
Target Organs: Mone reported
Ingestipn: Canses: burns May canse: Givzviness mauses kidney damage liver damage
Target Organs: Liver Kidneys Central nétvous system Bone marrow
Inhpimtlon: Causes: burns May canse; shoriness of bremth coughing
Target Organs: None reported
Medical Conditions Aggravaed: Pre-existing: Eye conditions Skin conditions Respiratory conditions
Chronic Effects: Lithinm compounds have heen implicaled n development of aplastic ancmia. Signs of lithinm
poisoning includc dehydration, extreme weight loss, fing tremor of bands, nausea, vomiting and diarhea, Chronic
OVATEXPOSUTS TaaY causs central nervous system effects kidney dasage Niver damage
Cancer / Reproductive Toxlclty Information: )
This preduct does NOT contain any Q8HA Tisted carcinogens.

This product docs NO'1' contain any LARE listed chemicals,
This product does NOIT' contain any NTP listad chemicals,

Additional Cancer/ Keproductive Toxieity Information: None teportsd
Texicologically Synergistic Producis: None reported

4. FIRST AID

Eye Contact: Timsdinlely Qush syes with water for 15 mimrtes. Call physician. —
Skin Contact (First Ald): 'Wash skin with soup und plenty of water for 15 mimues. Remove contamingied clothing, Call
physician immediately, )
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Ingestion (FIrsi Ald):  Tro mot induce vomiting * Give 1-2 plasses of water. Call physician m:mcdmely Never give
anythitig by mouth W an unconscious person
Inhatatlon: Remove to frosh air. Give artificial respiration if necessary. Call physician.

5. FIRE FIGHTING MEASURES

Flauhighle Propertivs: During a fire, inritating and highly toxic gases may be gencrated by thermal decomposition.
Flash Paint: Woi spplicable ]
Method: Not applicable
Flummability Limits:
Lower Explosion Limits: Not applicable
Upper Explosion Limvity: Mot applicablc
Autolgrition Vemperature: Not determined
Harardous Combustion Products: May cmit toxdc and corresive fumes,
Fire / Explosion Hezards; Nol combustble.
Static Discharge: None reporied,
Mechariea Dnpect: None reported
Extinpuishing MeQla: Dry chemical. Carbon dioxide Water.
Fire Fighting Instruction: As in any firs, wear sclf-contained breathing apparalus pressure-demane and foll protective
gear.

6. ACCIDENTAL RELEASE MEASURES

Spill Response Notice:

Only persons properly qualifisd to respond Lo an cmergency involving hazardous substances may respond to 2 spill
according to federal regulatlons (QOSHA 29 CFR 1810.120(a)(v)) and per your compeny's emergency response plan and
puidelines/procedures. See Section 13, Speciel Instructions for disposal assistance.

Comlainment Technique: Cover spilled solid material with sand or other inert material. Stop spilled material from being
reicased to the environment.

Clean-up Tecknique: Scoop up spilled material into # large beaker and dizsolve with water, Adjust to a pH between 6 and
9 wilh am aid, such as sulfuric or citrie. Flugh reactsd muterinl to the drain with a larpe excess of water. Decontaminate
the aten of the wpill with a soap solution,

Evoaruation Procedure; Evacuate local area (15 fool radivg or us directod by your facility's emergency response plan)
when: any quantity iy spilled. If conditions warrant, increase (he size of e cvacuation.
- Special Ingiractions (for accidental release):  Not applicable

304 EHS RQ (40 CFR 335): Not applicable

D.O.T. Emergency Respense Guide Nunther: 154

7. HANDLING / STORAGE

Handling: Avoid contact with cyes skin clothing Do nol breathe dust. Wash thoroughly after handling, Maintain
general indusirial hygiene practices when using thir product,
Storage: Protect from; hewt moisture Store away from: acids / acid fumes.

Flammability (lgss: Not applicable

8. EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

Engtneering Controls: Have an cyewnash station fiezrby. Have a safety shower nearby. Use a fume hood to avoid
exposure 1 dugl, mist or vapor. Maintain peneral indusiral hygiene practices when nsing this product.
Personal Protective Equipmen::
Eye Protection:  safcty glasscs with top and side shields
Skin Prowectlion: disposable latex gloves lab cont
Inhalarion Profection: adequatc ventilation
Preciutionary Measures:  Avold contact with: ¢yes skin clothing Do not breathe: dust Wash thoroughly after handling.
Keep away from;: acids/acid fumes metals
TL¥F: Nol established
PEL: Mot eatablished
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MATERIAL SAFETY DATA SHEET
1. CHEMICAL FPRODUCT AND COMPANY IDENTIFICATION

Product Name: Ammonia Salicylale Reagen! Powder Pillows
Cialog Number: 2395366

Hach Company Emergency Telephone Numbers;
B0 Box 349 (Medieal and Transporation)
Loveland, CO USA 80539 (303) 623-3718 24 Hour Service

(970) 66%-3050 ‘ (515)232-2533 Bam - 4pm CST

MSDS Number: MO0127.
Chemical Name: Not applicable
CAS No.: Not applieable
Chemical Farmuila: Not applicahle
Chemical Family: Not applicable
Hazerd: May causc irrftation. Harmful if swallywed
Date of MSDS Preparation:
Dap: 22
Monfiz: 09
Fegr: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

Sodinm Salicylate
o CAS Noww 542107
TECA CAS Number: 34217
Faroent Ronger 40.0 - 50.0
Percent Range Unjts: weight / weight
LD58: Oral a1 1.Ds, = 1200 mg'kg; Oral mouse LD, = 540 mg/kg; Oral rabbit LDso = 1700 mg/kg,
LC50: None reporied.
TLV: Not established.
PEL: Not established.
Hazard: May cavse irvitation. Experimental teratogen. Experitentsl mulsgen. Muy be embryotoxic.

Sodivm Nitroferricyapids
CAS No.: 14402-89-2

TSCA CAS Number: 14402-55-2

FPercent Range: < 1.0

FPercert Range Units: weight / weight

LD58: Oral rat LTy = 99 mg/kp (anhydrous), . -
LC50: MNone roported.

TLV: 5Smg/mf as N

PEL: Smg/m’asCN

Hazard: Highly toxic. Harmful if inhaled

Other companents, each
CAS Ne.: Not applicable

TSCA CAS Number: Not applicable

Percent Range: 01 - 1.0

Percent Range Units: weight [ weight

LD50: Not applicable

LS50 Not applicable

TL¥: Mot cstablished

PEL: Not cstablished

Huzard: Any inpredient(s) of this product lisied 4s "Other component(s)” is not cmmde:md a health hazard to the user of
ftos produst,
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CAS No.: 68-04-2

TSCA CAS Number: 65-04-2
Pereent Ranga: 400 - 50.0

Percent Range Units: weight / weight
LD56: Oral rat 1.D50 =8 g/Ky

LCS: None reported

TLY¥: Not established

PEL: Nol established

Hazord: Moy cause irmitation.

Sodium Tartrate
CAS Na.: 6106-24-7 -
TSCA CAS Nutnber: 868-18-8
Percent Range: 10.0 ~20.0
Percent Range Units: weight [ weight
LD5E: Oral cabbit LIS = 5290 ma/ke
LC50: None reporied
TL¥: Notestabllshed
FPEL: Not established
Hgzard: May canse ivritation.

3, BAZARDS IDENTIFICATION

Emergency (herview:
Appegrance: Tan powder
Odor: None
HARMFUL IF SWALLOWED, INUALED OR ABSORBED THROUGH SKIN MAY CAUSE EYE, SKIN AND
RESPIRATORY TRACY IRRITATION

CONTACT WITH ACIDS FORMS TOXIC FUMTS

HMIS-
Heulih: 3
Fianmabiliy: 1
Reactivity: O
Protective Equipment: X - Sce protective equipment, Section 8,
NFPA:
Heolth: 3
Flurmmabilityr 1
Reactivilp: 0
Symbol; Mot upplicubls
Fotential Health Effecs:
Ere Contact: May ¢ausc mitiation
Skin Contact: May cause Irritiation
Skin Absorption: Hermfl if ahsorbed through the skin Etfects similar to those of imgestion Sodium nitroferricyanide
produces a delayed cyanide poisoning reaction,

Targef Organs: Ceniral nervous system Blood ‘
Ingestion: Sodivm nitroferricyanide produces a delayed cyanide poisoning reaction. May cause: headache nawses
vomiling ¢entrl pervous system cffects

Twrgef Organs: Central nervous system Blood
Inholation: Sodlum niroferricyanide produces a delayed cyanide poisoning reaction. May cansc: headache namses,
vomiting central nervous system effects i

Terget Organs: Central nervous system Blnad
Medical Conditions Aggravated: Allerpies or sensitivity t0 aspicin or salicylates,
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Chronic Effects: Chronic ove:rexposﬁre mzy cause confuslon dissrhea fatigne wegkness death Su,lmy]ntes may
caust ringing in the cars (tinnitus), abnormal bleeding, gastric ulceration, mental deterioration, skin cruption, temporary
vision loss, and other optical effects.

Cancer/ Reproductive Taxiclly Information:
This preduct docs NOT contain any QOSEHA, listed carcinogens.

This product docs NOT contrin any IARC listed chemicals.
This product docs NOT contzin any NTP listed chemicals. !
Additional Cancer / Reproductive Yoxdclty Informumion: Containg: an experimental mulagen. an experimental

icrutogen.
Toxicologically Synergistic Preducts:  Wonc reported

4. FIRST ATD

Eye Condact: Immediately flush cycs with water for 15 minutes. Calt physletan,

Skin Contact {First Aid): Wash skin with soap and plenty of water. Remove contaminated cloliing. Call physician
immediately.

Tngestion (First Aid):  Induce vomiting nsing syrup of ipecac or by sticking finger down throat, Never give anything by
moutl o m vneonscious persor. Call physician Immediately.

Inhalation: Remove to fresh air, Give artificial respiration if necessary. Call physician,

3. FIRE FIGHTING MEASURES

Flammable Properties; Dunng & fite, this product decomposes to form toxic gase':
Flashk Polrtd: Mot applicable
Method: Nol applicable
Flammuability Limits:
Lower Explosion Lindte: Not applicable
Lipper Explosion Limlic: Not applicab)e
Autoigniton Temperature: Not delermined.
Hazardous Combuston Products: May et acmid smoke und fumes,
. Fire / Explosion Hazards: ‘This prodoet will not burn o explode,
Static Discharge: None reported.
Mechanico! impace: None reported
Extinguishing Medfa: Dry chemical, Carbon dioxide Aleohol foam.
Fire Fighting fnstructlon: As in any fire, wear sel (contyined bresthing spparatus pressure-demand and fill protective
gear. Evacuatc arca and fight fire from a safe digtanee.

6. ACCIDENTAL RELEASE MEASURES

Spilt Response Notipe: B

Omnly persons properly qualified to respond 10 an emergency involving hazardous substanccs may respond to a gpill
according to federal regulations (OSHA 29 CFR 1910,120(a)(v)) tmd per your company's smergency response plan and
guidelines/procedures. See Section 13, Special Instructions Jor disposal ausistance.
Contzinment Technigue: Releases of this material may contaminate the covironment. Stop spilled material fram being
released to the environment.
Clean-up Technique: Avoid contact with spilled materia?, Sweep up mulerisl, Dilute with a large cxcess of water., Flush
the spilled material to the drain with a larpe excess of water. Decontamingie the arey of the spill with & s0ap solutlon.
Evacuation Frocedure: Evacuate local area (15 foot radiug or a5 direvied by your facllity's emergency rosponse plan)
when: a pound or more of loose powder is spilled If conditions werrinit, Tnereass the size ofthe evacuation.
Special Instructions (for accldental release):  Mixture containg a component which is repulated as hazardous waste.
304 EHS RQ (40 CFR 355): Not applicable
D.O.T, Emergency Response Guide Numbar: Nons

7. HANDLING / STORAGE
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Handling: Avoid contact with cyes skin clothing Do not breathe dust. Wash thoroughly afler handline. Maintain
general mdusinal hygiene practices when using this product.
Storage: Sore between 10° and 25°C, Keoep away from: acids / eeid fumes, oxidizers

Flarstenabitlty Cleys: Wot upplicable

8. EXPOSTURE CONTROLS / PROTECTIVE EQUIPMENT

Engincering Controls: Have an cycwash station neathy. Use o fume hood 10 avold exposure to dust, mist or vapor.
Personal Protective Equipment:

Eye Protection:  safcty glasses with top and slde shields

&kin Protection: Iab coat disposable latex ploves

Inhalation Protection: laboratory fume hood
Precantionary Measures: cyes skin clothing Do not breathe: dust Wash thoroughly after handiing. Use with adequate
venlilalion. Keep away from: acide/ngid fumes axldizers
TLV; No estublished.
PEL: Wot established.

9. PHYSICAL / CHEMICAL PROPERTIES

Appearance: Tan powder
Physical State: Solid
Molecidar Weight: Not applicable
Qdor: Nome
DH: T84 (5% solution)
Vappr Pressure: Mot appliceble
Vapor Bensily fair = 1): Not applicable
Boiling Folrd: Mol applicable '
Melting Peint: 97°C (206.4°F)
Speclfic Grovily (wiater.= 1) 1,682
Evaporatinn Rats (water = 1): Not applicable -
¥olaple Organic Componnds Content None.
Panliian Coefficlent (n-octanol / water): Not applicable
Solubillty:
Water: Soluble.
Aeid: Soluble.
Other: Mot determited,
Metal Corrosivity:
Steef: Mot applicable
Alupainum: Not applicable

10, STABILITY / REACTIVITY

Chemiral Stabifity: Siable when stored under proper conditions.

Conditions fo Aveld: Healing 1o decomposition. Extreme temperarires

Reactivily / Incomparibility: Incompatible with: acids iodine ron salts lead aestale orgenic matcrials oxidizers silver
nitrate sodlem phosphate

finzardous Decomposition: Contact with acids/acid fumes releases toxie cyamde gos. Heating to decompaogition relegses
toxic andfor corrosive fumes of: cyanide nitrogen oxides sadium oxides

Hazardous Polpmisrizatlon: Wil not oceur,

11. TOX1ICOLOGICAL INFORMATION

Prodact Toxicological Data:
LD50; None reported.
LC5¢: Mone reported.
o Dermal Texicity Dada: Nonc reported.
Skin and Eye Irritation Data: Mone reported.
Mutation Data: Nonc reported.
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Reproduciive Effects Data: None reporied.
Ingredient Toxicologleal Bofo: Sodivm Salicylate: Oral mt 1Dqp = 1200 mg/ky; Sedinm Citrate: Oral rat LDy > 3 g/kg;
Sodium Tartrate: Oral rabbit LDy = 5290 mg/ke; Sodivm Nitroferricyanide: Oral rat LTg, = 99 mp/ka,

12, ECOLOGICAL INFORMATION

Praduct Ecologleal Informedion: —
Mo ecologics] dals available for this product.
" Ingredient Ecologicel Informations -~
No ecplogicel dake available for the ingredionts of this product,

15. PISPOSAL CONSIDERATIONS

EPA Waste ID Number: None

Spaeial fnstrectlons [Disposal):  Dilule o 3 Lo 5 times the volume with eold weter, Flush system with plenty of water,
Empty Contelners: Ringe (hreg tiries with #n appropriate solvent. Disposc of empty container as normal trash.

NOTICE (Bisposal): These disposal guidelines are based on federal regulations and may be superseded by more stringent
state or local requirements. Plense consuht vour Iocal environmental regulators for more information.

14. TRANSPORT INFORMATION

D.Q.T.:
D.0.T. Proper Shipping Namg: Wot Currently Regulated

DOT Hazard Class: NA
—_ DOT Subsidiary Risk: WA
DOT ID Number: NA
DOT Packing Group: NA
LCAD:
LC.A.O. Proper Shipping Naome: Not Curently Repulated

ICAD Hazard Class: WA
FCAQ Subsidiary Risk: NA
TCAO ID Number: MA
ICAQ Pecldng Graup: NA
IM.G.;
LM 0. Proper Shipping Neme: Mot Currently Regulated

LM.Q, Hazard Class: NA

LM.0. Subsidlary Risk: NA

LM.O. ID Numhar: NA

LM.0O. Packing Growp: NA
Additional Informetion; This product muy be shipped as part of 2 chemical kit composed nfva.nous compatible
danperous goods for analytical or lesting purposes. This kit would have the following classification: Propet Shlppmg
Mame: Chemical Kit Hazard Claus: 9@ UN Mumber 3316

15. REGULATORY INFORMATION

UK. Federal Regulations:
0.8 HA.: This producl meets the criteria for a hazardous substance as defined in the 1azard Communicalion Standard.,
{29 CFR 1910,1200)
ErA: .
SARA, Title I Section 511/312 Coteporizmion (40 CFR 570): Immediate (Acute) Health Havard Delayed
(Chronic) Health Hazard
S RA, Title OI Section 313 (40 CFR 372): This produet conrains a chemical(s) subject to the reporting
regquirernents of Seetion 313 of Title TH of SARA.
Sodium Mitrofemicyanide. .
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302 (EHS) TPQ (40 CFR 355k Not applicable
304 CERCLA RQ (46 CFR 302.4): Not applicable
304 EHS R( (48 CFR 355): Not applicablc
Clean Water Act (400 CFR 116.4): Not applicablc
RCRA: Contains RCRA regulated substances. Sce Scction 13, EPA Wasts TD Number.
CLE.C: Not applicable
Stafe Rugulutiony:
California Prap. 65: Mo Prop, 65 listed chemianls ave present in this product.
ddentificatlon af Prop. 65 Ingredizn(s): Not applicable
Trade Serret Registry: WNol applicable ‘
Nationol Inverfories:
U.S. Inventory Status: Al ingredients in this product are listed on the TSCA 8(b) Inventory (40 CFR 710).
TSCA €AS Nunther: Not applicable

16. OTHER INFORMATION

Intended Use: Reggent for ammonia test '
References: T1.V's Threshold Limit Values and Biological Exposure Indjoss for 1992-19093, American Conferenes of
Governmenial Industrial Hygienists, 1992, Technical Judgment Sixth Annual Report on Carcinogens, 1991. U.S.
Department of Health and Human Services. Rosloville, MD: Technical Resources, Inc. 1991. Sax, N. Irving, Dangerous
Properties of Industrial Materigls, 7th Ed. New York; Van Nostrand Reinhold Co., 1989. List of Dangerons Substingecs
Classified in Annex { of the EEC Directive (67/548) - Classificarion, Packaging ond Labeling of Danperons Substances,
Amended July 1992. In-house information. TARC Monographs on the Evaluation of the Carcinogenic Risks to Hurvans,
World Health Organization (Volumes 1-42) Supplement 7. France: 1987. Gosselin, B, E. ct al. Clinical Toxicology of
Commgreial Products, 5th Ed. Baltimore: The Williams and Wilkins Co., 1984, Cassarct and Doull's Toxicology, 3rd Ed.
Now York: Macmltian Publishing Co., Tne., 1986, Air Contaminants, Federal Register, Vol. 54, No. 12. Thursday,

— Junuary 19, 1939. pp. 2332-2983. 20 CFR. 1900 - 1910 (Codw of Federal Regulations - Lubor).
Revision Summary: Updates in Section(s) 14,

Lepend:
NA - Not Applicable wiw - weightweight
NI - Not Determined w/iv « weighl/valume
NV - Not Available viv - volurme/volume

USER RESPONSIBILITY: Each user should read and understand this information and incorporats it in individual shie safely
progroms in yocordance with applieable haratd sommunication standards and repulations,

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE.
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA
OR THE RESULYS TO BE OBTAINED FROM THE USE THEREOF.

HACH COMPANY 2004
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MSDS 4163

Ultimate ACID EATER™
Materiat Safety Dzta Sheet

CHEMTREC: 200-424-5300

CORPORATE: BO0-506-0901 ’ HAZARD RATING
PO BOX 67153 I= Slight HEALTH
CHARLOTTE, NC 28226 Im Moderatm !

3=High FIRE o
DATE PREPARED: 11/12/58 4= Extremae REACTIV,
DATE REVISED: 111201 . O=lnsignificant m o
DATE OF DRIGINATION: 11/12/93% F.P.E. D
L FRODUCT IDENTIFICATION:

Iitimate ACTD EATER™
COMMON HAME: CLEANING COMPOUND
GENERIC NAME: CLEANER
CHEMICAL: MIXTURE
IL HAZARDOUS INGREDIENTS:
Ingredients CAS % QSHA PEL ACGIH TLY
No Hazardous Ingredients

L FHYSICAL/ACHEMICAL CHARACTERISTICS:
BOILING POINT: 12 APPEARANCE: EED
EPECIFIC GRAVITY: 1.14%9 FORM: LIQUID
MELTING POINT: ND ODOR: ANIINE
EVAPORATION RATE: ND VAPOR DENEITY! ND
SOLUBILITY (HXU, 230C) SOLUBLE pH: 16¢
VOLATIZES CONTENT: 25 YOO (@/L) WD

v, FIRE AND EXPLOSION HAZARD DATA:
FLASH FOINT: DEGREES MORE THAN 300°F

LEL:. ND

UEL: NB

AUTCIGNITION TEMFERATURE: 2038

EXTINGUISHING MEDIA: . Product will not mppost flamses, Water may be used to conl
appamny,’

UNUSUAL FIRE/

EXPLOSION HAZARDS: Clozed eontainers exprased b heat may repture due o
PrEssure.

HAZARDOUS DECOMPOSITION FRODUCTS: NOWE KNOWN

Y. REACTIVITY:
STABILITY: Swble
CONDETIONS TO AVOID:- Mo known

- 1A AL A gt - e————
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YL HEALTH HAZARDS:

JPL & K

Uimate ACID EATER™
Material Safety Data St ‘

ROUTES AND INDICATIONS QF EXFOSURE

EYES:

SN

INHALATION:

INGESTION:

TOXICITY DATA;
EMERGENCY FIRST AILY:

Moy couse foitation to cyes
Good inclurizist bygiens recommended.
NA

May cange iritation. -
None as Tisted by OSHA, NTF, [ARC or EPA

Flush eyes fir fifioen minetes with water, Seek mediesl atention.
Wash rrpeacd arens with, s0ap s wator,

Remnove victim to fresh oir or oxygen upply, Admimster artificisl
reapiration if victim I unconacions.

Cive viclim two glasea of water to dilute ingestad mateinl. Do not
induee vorniving, IF victin beging to voumit lnvoluntaily, kesp head
halow hips to prevent saperbion: monitor for breathhog dif¥ieuliy.

YIL SPIL1., TNSPOSAL FROCEDURES AND SPECTAL BANDEING:

HANDLING:

M CASE OF
MATERIAL SPILLAGE:

WASTE PISPOBAL:

Kecp closed when oot in uze. Store at Toont tempergtnze in well
veotiated aread, Pavent product from froezing, Follow MSDE
atid Lahel warnings even after package in sonpty,

Wear protective equipment (Sec, VIII) Contaltr, retrieve spillad materials
{absorb, varoum)

‘This reuterint s NOT dofined as haznrdears by the Resource Comsecvition and
Recovery Act, It i3 tve protuct Wt responaibility to determine at the time of
dizpossl, whather a mater}al conmining the product o derived form the product
shoald ke chssified as & hazardons wadde (40 i 8 1020-40). Spill and
releaves of this material are sort repotable under S A RA () See. 313,

VIl. PERSONAL PROTECTIVE EQUIFPMENT (P.F.E)

FROTECTIVE EQUIPMENT:
RESPIRATORY PROTECTION:

ENGINEERING CONTROLS:

FERSCMAL HYGIENE:

Wear safety glaxsen and intpervions gloves,

Supplicd-air regpimtory protection is vocomtended S confined spncer,
Prodoct should be waed only if ssfficlent ventilation i pravided m provent
inhalasion of vapors.

Krep continers 0108¢d When oot in use. Do not handle or store ook srong
axidanis.

Miniraire inhalation of vapors. Avoid skin contact. Remeve contaminated
clothing and wash before roase, Cleanse skin theroughly after contaet

IX. REGULATORY INFORMATION:

D.OT. SHIPFPING NAME:

D.OT HAZARD CLASSIFICATION:

SARA I Sac. 311 & 312:
S.ARA I e 313:
RCRA.:

TSCA Registry:

. mu —— '

NOM-REGULATED

A

N/A

Mot reportabie under SAFRA, (711 Sec. 313,
NG

YES

41047/069

A002/002
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Shell-Lubricame, oom MSDS produet eode: 8061244

Boo17008

MATERYAL SAPETY onta SHwET
Reviglon Date: 08/38 /20048

——————————————

PRODUCT:  ghell™ TELLUS orf, i i
MSDS NUMBER: 202287% - o - I8~ 156~ S50 $6’

FRODUCT CODE(S): 5061203, 5081244, 5061245, sogizes /N1 Ao 5;4 wot
a1

MANUFRCTURER ADDRESS:SOPUS Predugts, p.o, Box 4427, Emust&xé,“ '142{‘.,)(577310-4427

TELEFHONE NUMBERE

8pil) Information: (8§77) 242-7400

J——

. !-
Hexlth Tnformations (877) 504-9357 6.5: !
M5DE Assimtence Numbexr: (877) 276-7285

T A L AR e e Bk e P = e e s e Bk e e e e e g  — — —

SETRION 2 PRODUCT,/ INGREDTENTS s s man e -————- mm——E
s casH CONCENTRATION INSREDIRNTS
; Hydrauvlic 01l
Mixture 90 - 28.99 %welight Highly rafined petroleum oils
Mixture 1 - 4.9% tweight ndditives (contains <i% zinc)
SECTION 3 BAZARDS IDENTIFICATION TTTTTTTTTT

EMERGENCY OVERVLEW

Appearanss & Odow: Ambmw, olaar Iiguid. Mild odox,
Health Hazardd: No Known immediate health hazards.
under the skin may cauze gerious damage.

Fhysical Wazards: Mo koown phyedcal bazasds,

HFPA Rating (Health, Fire, Reacvivicy): o, 1, ©

Hazard RatingiLeast - 0 Blight - 1 Moderate - 2 High - 3
BExtreme - 4

High-pressure injection

Tahalatden:

Tuhalation of vapors (genarated zt high temperatures omly) or oil mist may
canze mild irrication of the noge, throat, and resplratory tract.

Rye Irritatisn: .
tubricating oils are generally coasidered no moza than misimally irwitating to
the eyes.

g8kin Contacts

hitp:/fwww.shell-lubricants,com/products/meds. phpFid=5061244 6/21/2005
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May cause slight ilxxitation of the =mkin., If irritatlcon oscurs, » temMporeRTy
burning sensation and miner redness and/or swelllndg may result., ERelease of
the matarxial during high-pressurs applicaticns may result in injecvien under

the skis sauneing poasible extensive tissve damage which ig diffleult to heal.
other adverse effects not expected fyam brief skinm contaet.

Ingestion:

Lubricating oils are geoerally po more thag glighibly toxic if swallowed.

. Other Health Effects:

Material may releass hydrogem sulfide (H2S), a highly texlc and extremely
Flammable gas, wbhen heated to 180 Degrees F or highey. HRES can chuas

irritation of the cyes and resplratory tract, headache, dissiness, nsusea,
vomitting, diarrhea, and pulmsnary edema. The odor {"rotten egg™) threshold
i 0.0%2 ppm. Do net depend on seass of smell for warning; H2S mapldly

. deadens the gense of smell. ‘

signe and Symproms:

Irzitation asg noted above. Losal necrosis ie evidenced by delaycd soset of
pain apnd tissue damage a faw hours follewing injectien.

Aggravated Medical Coaflvione:

Pre-existing eys, skin and sespirstory disorders may be aggravated hy expeosuin
to this product. - : .

For afditional health informatieon, refer to section 11.

oy oy ek T PR R oo W W OE R W

SEOTION 4 FIRET AID MEARUREH

Inhalation:

tf the viobim has difficulty breathing or tightness of the chest, ls dizzy,

vemiting or uoresponsive, give 100% oxygen with remeus breathing ox CFR as
requized spd rransport to the nearwst medical faclliby.

Skin:

Remeve contaminated clothing and shoes znd wipe excess from skin, Flugh skin
with water, then wash with soap and weter. If irrivavion cccurs, get medical
attantion. Do not reuse clothing unkil ¢leanmed. If material iz injected
under the skin, transpoits teo the nearest medical facility for additiomal

trestment, If rodnems, swelling, pain and/or blidtera occur, transpert te the
peaweat medical Eseility for additiomal frmatment.

}5%

Flush with watez, IE irritatien ocours. get medical attention.

Ingestiom:

Do not induce vemiting. In gemeral, oo treatment 15 mecessary unless large
quantities of product are lngested. However. get medical attention. Hawve
victim ringe mouth out with water, then drink sips of water to remova taste

From mouth. If vomiting aceurs spontanecusly, keep head below kips ta preveot
aspiration.

Note to Physicien: .
In gemeral, emesis induction is wonecasoary in high viscosity, low valatility

o

hitp:/Awevw,shell-lubticants.com/products/msds php?id=5061244 6/21/2005
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Shell-Lubricamte.com MSDS product code:5061244

produats such am olla and greases.

WEmEE T T T — — — — — g AN N G ind P Rk B kg P W WP ek e e e T A P W e T et A et P R Y TR O R O PR G T omm w ry mm

BECTION 5 FIRE PIGHTING MBASURES

Flach Point [Method] : >375 "F/>190.56 *C [ Cleveland opasn tupl

Exringuighing Meddia:

Material will fioot and can be re-ignited on surfase of water. Usa water Ffog,
'miconol feem', dry chemicel or carbon dioxids (CO2) to extinguish £lemes. Do
mat use o direct stream of water.

Fire Flghting Instructiocns:
Material will net burn unleze preheated. Do mot enter confined £ire apace
withevt full bonker gear (helmet with face ghisld, bunker coats, gleves and

rubber boots), including a positiva pressure, NIOSH approved, self-contained
breathing apparatus.

e ke R W W R W TR T T T e e e e e e e e e o yTT W RN N R R R W W S T e e e i A AU A -

SECTION & ACCILENTAL RELERASE MEAIURES

Frotective Veasiires:
May burn although not readily igmitable.

Ueor oppropriate persenal protective squipment when cleaning up spille.

Refler
to Beckion B.

5pill Managemont:
‘PO LARGE SPILLS: Remove with veacuum truck or pump to storage/salvage vescels.

FOR SMALL SPILLS: 8oak up resldue with an absorbent auch as clay, sand or
orher suitazble material. Place in nen-leaking contalner and seal tightly Ifor

proper disposal.
Place in container for proper disposal.

Reportingt

CERGLAY Product i# dovered by EPA's Conprehensive Enyirunmnntul Response,
Compensation and Liability Act (CERCLA) pwtroleum exclusion. Releaszs o aly,
land, or water ars uoh reportable under CERECLA {(Superfund).

CWh: This product is an oll as defined wodar Bogtion 311 of EPA's Cloan Waber

Act (CWA). 8pilim inte or leading to surface watwysn that cause a sheen et be
reported to the National Responma Center, 1-300- 424-8802.

Pracautionayry Meapures:

hitp/fwww.shell-lubricants.com/produsta/meds.php?id=5061244 6/21/2005
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Wash with soap amd water before eating, grdaking, smoking, applyi
. ! ing cesmetias
e or usling toilet. DLaunder contraminatred clothing J‘;‘r@#@:ﬂ: rg&,ﬁp gxcg::-:l.y !

dispooe ?f coentaminated leather articles such as shoee or belts that cannot be
decontaminated. Avoid heat, open flames, including pilet lights, and strong
oxidizing agents. Uae exploglon-proof ventilation te prevent vapor
accumlation. Ground all handling equipment t6 prevent sparking.

Material may relsase Bydvogen gulfide (H2S), a highly toxic and extremely

flammahle gas, when heated to 180 Dagreez ¥ or higher. H28 may collect in GRS
headzpare of tha cohtalner.

Brorage:

Store in a qool,; dry place with adeguats vengilation.

Keep away Exom open
flames and high temperaturwuy. F ¥ *

Containnr Warninegs:

Keep containers closed when not in uvae. CongRinars, even thefe that have been
emptied, can contain explesive vapors. Do not ent, dwill, grifd, weld or
perform mimilar cperations on or near containers.

e e e e e e T E E E R E A e v T B B B A e e e e e e e e e e e e e e e e e W W N W R

EECTION & EXPOSURE CONTROLS/PERSONAL FROTECTION
oll mipt, mineral ACGIH TLV TWA: E mg/m3  STEL: 10 mg/m2
21l miet, mineral OSHA PEL TWA: 5 mg/m3

Eydrogen sulfide ACGTHE - TLV TWA: 10 ppmm STEL: 15 ppmm

Hydrogen sulfida OSHA - PEL_IS TWA: 10 ppitm = STEL: 15 pponm
Hydrogen =ulfldew Thazmal » 180 Degrees= F.

EXPOSURE CONTROLS

" Adeguate ventilation to contrel airborne concentratiocne bealow the sxposure
quidelines/limita. Bye washesz and showers for emmeganey use.

PERSONAL PROTECTION

Peraonal protective equipment (PPFR) peloctions vary based on potential
erxpomure conditionm much an handling practices, concentration and ventilatieon,

tnformation on the selection of ays, skin and regpiratoxry protection for use
with thiz wateprial ia provided below.

Bye Protection-

Chemical Goagles - If liguid contact ig likely., or Bafaty glasses with side
shields

2kin Protectien:
Use protective clothing which is chemically rasiwtant to this material.

Selection of protective clothing depend=s on pobentiald exXpopuse conditions and
may include gleves, boots, suits and other items, The selecticn(s) should

take into account such factors as job task, Lype of mxposure and durability
requi:ement‘.ﬂ . !

Published literature, test data and/or glove and clothing manufacturers
indicate the best protection is provided by:
Necprens, or Nitzrile Rubbar

http//www.chell-lubricants. com/produets/msds.php%id=5061244 6/21/2005




06/12/2006 MON §:42 FAX 614 424 4719 BATTELLE ER 41052/069

0B/08/2008 14:47 FAX 6253450838 JPL 4 K Bo05/008
06/21/2005 TUE 13:17 FAX 614 424 4719 BATTELLE ER Qo001
Shell-Lubricants.com MSDE product code: 5061244 Poge 5 of 9

]
Feaplracory Drotections

if engineering controls do not maintain airborss gencentrations to a level
which is adeguate to protect worker health, an approved reppirator must ba
wortt. Respirater seledtion, use and maintenanca ghould be in aceordance with
the reqiirementa of the OSHA Reeplratory Protackfom Standard, 29 OFR 1910.134.

Types of wespilrater(s) to be comsidered in the sslection procvess dnglude:

L

hﬂmlfwww.!;haﬂ-luhﬁmnt.q.rmlnrrﬂnr-.t.r:fm arfls nhnMd=8N561744

For MiBE! Hixr PRVLEVIDG. R OF P SCYLE NIOSH Bpproved Xeppiiator.

For Vapors: RAdr Purifying, R or P style prefilter & organic cartridge,
NIOSH approved respirator. Selfi-contained breathing appaxatus for use in
environments with unknown concentrations or smergensy situstions.

Appearance & Odor: Anber, clear llquid. Miid odor.
Substanoe Chemionl Famlly: Lubrlicants

Appearance: Arided, sloar liguid.

Flash Point: > 373 °F [Cleveland Open Cupl

Pour Point:’ 10 *F = «20 °F

epanific Gravity: 0.87 - 0.88

Viscosity: = 22 oSt @ 40 "C

o o ke el A M SR NN ) NN SN S NN N NN WF NT PY U FYYOP MM R e e A% mr mm r mm mm w mm A AR AR A e e e e b e oy v e ke B BN el Bl e e e YEN R  m m m m  mm

BECTION 10 REACTIVITY AND STABILITY

Btabilitys
Material is atable under normal coaditions,

Conditions to Avold: i
Avoid heat and open flames.

Materlals to avold:
avwold centact witk strong nxidizing mgents.

Hazardoua Dacompositiean Products:

Thermal decomposition products are highiy dependent on combusticon condivioend.
A complex nixture of alrbormne solids, liquide apd gases will evolve when this
marcrial undergees pyrolysis oxr combugtion. Aldehydes, tarbon Menexide.,

Carbon Dioxide, Hydrogen Sulfide, EKetones and other unidentified nrganic
compounds may bhe formed upon combustlon.

I R e e e e L L

SECTION 12 TOXICOLOGTCAT, INFORMATION

e e il Y W S A o e T — - -

Acute Toxieity
Dermal IDED 5.0 g/lkg(Rabbit) OS5HA: Non-Toxic Based on components{s)

A0SR
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Oral IDSG =5.0 4/kg(Rat) OSHA: Non-Toxin Based on components (a8)

Caroinogeniaiey Classificsrien
Bydranlic 01]

NTP: No IRRC: Mot Reviewad ACGIH: No OBHA: No

ol e e ey e P P W I T A N A R B W R m mm e R W N WE

Environmental Impact Surmary: ‘

Thers is no ecological data available for thi=s product. Howevex, this produst
ia an oil, It is perFistent and does ot readily biodegrade. However, it
domn not hlocacoumulate.

RCRA Infoymatlion:

Under RCRA, it iz the responsibllity of the uper of the matwrial to determine,
at the time of the diaposal, whether the material meets RCRA crirteria for
hagardous waste. This ig hefiust waterial uses, transformations, mixtures,

processes, ohg¢. may affect the classification. ERefer to the latest EPA, BCate
and local reguletlons regarding propeyxr disposal.

T e e R LR R R R L MR e e T T T T T — e - ——

U2 Department of Trangportation Classification
Thle material i= oot subject te POT regulations nnder 4% CFR Parts 171-180.

Dil: This product is an oll under 49CFR (GOT) Part 130. IT shipped by zrail or
highway in a tank with a capaglty of 3500 gallons or morw, it is pubsdiest te
these requirements. Mixtures cor selutions containing 10t or mora of thiws
product may aleo be subject to thiz rule.

Internaticonal Alr Transport Asscaiatien
Not regulated undey IRTA xules.

International Maritime Organization Claesification
Not regulated under Internatiomal Maritime Organization yules.

FEDERAL REGULATORY STATUS

bt/ ferwrwr.shell-lubricants.com/products/mads. nhn?id=5061244 672119005
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‘oSEA  Classification:

Product is hazaydows according to the 08SAA Harzard Commmnication étanaa:d, 20
CFR 1910.1200, hecause it carries the ocoupational exposure limit for mineral
©ll miste.

Cezone Depleting Substances (40 CFR B2 Clean Adr Act) :
™is material doss net contain nor was it directly manufactured with any Class

hitp://www.shell-lubricants.com/productsimsds. phpHd=506 1244 6/21/2005

i
o Ciase—Tvromedeptet g =ohstanrees

superfund Amendment' & Reantherizstien Act (9ARA) Title TIX:

There are no components in this product on the SARA 202 list.

BARR Hazard Categories (311/312):

Tmmediate Health:¥0  Delzyed Health:NO Fiza:ino

PFran Hitre O
Reactivity:-NO

SARA Toxic Releags Inventory (TRY) (3149):
Thers are no domponents in thiz product on the SARA 243 list.

Toxic Subztances Contrel Ask (TECA) Srtaruva:
ALl component(s) of this waterial is{are) licted on the EPA/TSMA Ynventory of

Chemical Substances.
Other Chemical Irnventorlies:

Component (8) of thls material is (ars) ligtad on the Australian ATCS,
canadian DSL, Burepean BINECR, oroas Inventory,

.Btates REequlation

The following chemicals are sppc1f1cally ligted by individual sdates: arher
product specific health and safaty data in other sectienn ef the MSDS may also-

be applicable for state requirement=. For details on your regulatery
requirements you sheuld ecntact the appropriate agency in your state.

WP W R e ww iy R Gy b AR MR RN R R M R A AR I b e e e e e oy R e b A A2 AL M Em o ——— o

SECTION 16 OTHER INFORMATION

e e i ot i ik dan e i Ty A ST W N T M e T W T T o T e o -

Revimiaon#: 0O
Revigion Date: 08/34/2004

Revisions since Last change {(diseusadien}: Thi=z Materiasl Safety Data Sheet
(M8DE) hap baen created to fully comply with the guidance contained in the
ANET MSDES standard (ANSI Z400.1-1998), We encourage you te take the

ppportunity to read the MEDS and rewview the Information contained thorcim.

[ Ea h L T ne————y ' PP T P Iy Py SR g Y R i

READ AND UNDERSTAND MATERTAT. SAFETY DATA SHERET BEFPORE HANDLING OR DISPOSING OF
PRODUCT. THIS LABEL COMPLIES WITH THE REQUIREMENTIZE OF THE 08HA HAZARD
COMMUNICATION STANDARD (2% CFE 1910.1200) FOR USE IN THE WORKPLACE. THIS LABEL
IS NOT INTEWDED TO RE USED WITH FACKAGING LNTENDED FOR BALE TO CONSUMERS AND
MAY NOT CONFORM WITH THE REQUIREMENTE OF THE CONSUMER PRODUCT SAFETY ACT OR
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OTHER RELATED REGULATORY REQUIREMENTS.

PRODUGT GODE (S) : 8061303, S061344, SO6L245, 5061286

Shall™ TELINUS OTL 46

ATTENTION

PROLONGED Ok REPEATED S8IIN CONTALST MAY CAUSE OIL ACNE OR DERMATITIS.
HEIGE=-PRESSTRER INJECTION TMDER JKTIN MAY CAUSE SERIQUS DAMAGE.

Frecautionary MeadWeEssi

Avaid prelonged or repeated contact wich eyes, gkin and clothing.
hreathing of vapors, fumes, or mist.
Wash thoroughly afier handling.

Avodd
Use only with adsguake ventilatiem.

FIRET ALID

Inhalation: If the vietim has difficulty breathing or tightneas of the chast,
is dizzy, vomiting or unrespoen=ive, give 100% oxygen with rescme breaching or
CER a3 required and transport to the nearest medical facility.

gkin Contact: Remove contaminated clothing angd shoes and wipe oxeess fzem
skin. Flush skin with weter, then wash with soap and water. If irritatiom
gccurs, get wedical attention. Do mot reuse clothing wntil cleaned.- IE
material is injected under the skin, tramaport to the nearest medical fazility
for additional treatment. If redness, swelling, pain and/or blisters occur,
transport o the neaxest medical facilicy for additional treatment. ‘
Bye Contact: Flush with water. Tf irritation eeceurs, get medical attention.
Tngestion: Do not induce vomiting. In genersl, no treatment is necessary
unless large gquantities of produck are ingested. However, get medical
attenticn., IE vowiting occurs spontaneously, keep head below hipe to prevent

appiration. Hawe vietim rinse mouth eut with water, then drink sips of water
to remove tazte from mouth.

FIRE

In cace of £ime, Tee wabker fog, 'alechel foam', dry chemical or carbon
dicwide (002} e echindgudsh fipamen, bYo oot use 2 direck sbream of water.
Material will fleat and ca2n ba re-igmited on surface of water.

SPILL OR LERK

Dike and contain spill.

FOR LARGE SPILLS: Remove with vacuum truck or pump te storaga/Ralvege vessels.
FOR EMALL SPILLS: Buvak Up replidue with an abamorbant such as clay, sand ox

other svitabls material,, Place in nem-lesking container and seal tightly for
propar disposal. )

CONTAING: Highly refined petroleum oils, Mixture; Additives (contains 1%
ming) , Mixtunre

NPPA Rating (Health, Pire, Reactiviiy)s: 0, 1, Q

TRANSPORTATTON

Tttt ohallaiiArtsomte sam/mendnete/imede nhnRd=4A0R1744 GR12005
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Produet Neme: FhosVer 8 3 Phosphate Rengent

Crtndog Number: 2106069
Hech Company ‘ : Emcrgency Telephone Nq.mburs:
P.CBox 389 {Medical and Transportation) ]
Loveland, CO USA 80539 (303) 623-5116 24 Hour Service
(970) 6693050 (515)232-2533 fam - 4pm C8T

MSDS Nundber: MOO035

Chemical Name: Not applicable

CAS No.: Mot applicable

Chamicgt Formala: Not applicable
Chemical Family: Not apphcable
Hezard: Canscs cye bums.
Date of MSDS Frepuration:

Bay: 28

Muynth: 09

Year: 2004

3 COMPOSITION / INFORMATION ON INGREDIENTS

sulfate
CAS Ne.: 7790-62-7
TRCA CAS Numbery 7790-62-7
Percent Ronge: 75.0-850
Percent Range Units: weight [ weight
LD50: Oral rat LD50 = 2340 my/kg
LCS50: None reported
TLY¥: Mol establizshed
PEL: Mot cstablished
Harard: Causes cys bums,

corhic Acid
CAS Not S0=8147
TSCA CAS Number: 50-81-7
Percent Ronge: 150 -2540
Percent Range Unitsr weight / weipht
Lp30: Oral rat LD5% = 11900 my/kg
LIC30; None reported
TLF: Nol established
FEL: Not established
Hazard: Practically sonstoxid.,

Sodium Molybdate
CAS Np.: 10102-40-6
TSCA CAS Number: 7631-95-0
Percent Range: 1.0-10.0
Percent Range Units: weight / weight
LP50; Oral ol T.1se = 4000 mefkg.
LC5f: Tnhalation eat LES0 = » 2030 mg/m*/4 hrs
TL¥: 5 mp/m' (a5 Mo)
PEL: 3 mg/m" {as Ma)
Huazurd: May canse Ireltation,

41056/069

#A001/023
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Skin Contact (First Aid): Wash skin with plenty of water. ‘

Ingestion (First Ald)> Do not induce vomiting, Give 1-2 glasses of water. Cell physician immediately Nover give
snything by mouth to an unCconsCioNs PErson.

Inhalafion; Remove to fresh air, Give artificial respiration If necessary, Cail physician,

5. FIRE FIGHTING MEASURES

Flammuabie Properties:  Cap bum in fire, releasing toxic vapors,
Flash Polnt: Not applicable
Method: Not applicable
Flamenability Liniis:
Lower Explosion Limits: Nol appiicable
Upper Explosion Lindrs: Not eppiicable
Autoignition Temperafure: Mot determined
Huazerdous Combrstion Products: Toxic Tumes of: sulfur oxides. carbon monoxide, carbon dionlde. sodium menoxide
Fire / Explosion Huwards: None reporied
Static Discharper Wone reporied.
Meachanical Impaet: None reported
Fotinguishing Medie: Vse media appropriate to surrounding fire conditiona
Fire Fighting Instruedon:  As in any fire, wear scif-contained breathing apparaius pressurc-gemand and fiull protective
geat,

6. ACCIDENTAL RELEASE MEASURES

Spill Response Notice:

Only persona properly gualified to respond to dn emergeoey involving hazardous snhstances may respond 1o a spill
acoording to faderal regulations (QSHA 29 CFR 1910.120(aXv)) and per your compeny's emergency response plan and
guidelinev/procedurcs, Scc Section 13, Special Instructions for disposal assistance,

Containment Technique: Slop spilled material from being releagad to the enviromment,

Clean-up Technigue; Scoop up spilled material into & large beaker and dissolve with water. Adjust to a pH between & and
9 with an alkali, $uch as soda ash or sodivm bicarbonate. Fiush reacted material 1o the drain with 2 largs excess of water.
Diecontuminate the area of the spill with & soap solution

Evacuation Procedure: Evatwite local area (15 foot radius or as directed by your facility's emergency responsc plan) '
when: any quaniity is spilled

Special Insiructons (for accidertal release}: Mol apphcable

304 EHS RO (#0 CFR 355): Not applicable

D.0.T. Emergendy Response Guide Number: Nons

T. HANDLING / STORAGE

hygiene pragtices when uging this preduct,
Stprage:  Store between 10° and 25°C,
Flanmmability Class: Not sppheable

Handling: Avoid conlact with eyes Do not breathe dust. Wash thoroughly afier handling. Maintain general industriai

8, EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

Englnsering Comtrofs: Have an cycwash ststion pearby, Maintain general industrial bygiene practices when using this
product.
Personal Protective Equipmesr:
Eye Protoetign:  safery plasses with top and side shislds
Skin Protertion: disposable latex gloves [ab coat
Inhalation Frotection:  adtquale venlllation
Precauflonary Measures:  Avoid contact with: cycs Do not breathe: dust Wash thoroughly afler handling,
TLV: Mot established
PEL: Not established
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Empty Confalners: Rinsc three times with an appropriate solvent. Dispose of empty contamer a5 normal trash,
NOTICE (Disposal): These disposal guidelines are based on federal regulations and may be supcrseded by more stringont
state or local requicements, Please consult your locel environmental regulators for more information.

14. TRANSPORT INFORMATION

D.OL:
D.0.T. Proper Shipping Name; Mot Currently Reguluted

DOT Hazard Class: NA.
DOT Subsidiary Risk: NA
DOT ID Numbers A
DOT Packing Group: NA
LCAG:
1 CAO. Proper Shipping Nanre: Not Currently Regulated

ICAQ Harard Cless: NA
T ICAO Subsidiary Risk: NA
FCAOQ 2D Numbar; NA . v : -
JCAC Packing Group: MA. -
LM.O.:
LM.O. Proper Shipping Name: Mot Cuently Repolated

L0, Hazard Class: NA

LMY Subsidiary Risk: NA

IM.0. ID Number: HA

LM.0. Packing Group: NA ‘ ) '
Additisnal Information: This product may be shipped as part of a chemical kit composed of varlous compatihle
dangerous goods for analytical or testing purposes, This kit would have the following classification: Proper Shipping
Name: Chemical Kit Hazard Class: 9 UN Mumnber 3316

15, REGULATORY INFORMATION

U.S. Federal Regulations:
0.8 #.A.: This product meets the eriteria for & hazardous substance as defined in the Huzard Cormtunication Standard,
{29 CFR. 1910,1200)
EIP IA". ’
SARA, Title I Section 311/312 Categorization (46 CFR 370): Immediate (Acute) Health Hazard Delayed
(Chronic) Health Hazard

SARA. Title JI Segtion 313 (40 CFR 372):  This product docs NOT contain g2y chemica) subject to the reporting
tequirements of Sectlon 313 of Titte 1N of SARA

302 (EHS) TPQ (40 CFE 353): Not applicable
304 CERCLA RO (40 CFR 302.4); Notapplicable
304 EHS RO (#0 CFR 355): Not applicnble
Cizan Water Act (40 CFR 116.4): Mot applicablc
RCRA: Contains no RCRA regulated substances.
C.F.5.C.: Not upplicable
Sicfe Regulations:

California Prop. 65: No Prop, 65 listed chemicals are present in this product.
Identification of Prop. 65 Ingredient(s): Not applicable :

Trade Secret Negistry: Mot applleable

Naional inventories:

.8 Taveniory Stetusz AN ingredients m this product are ligted on the TSCA 8(b) laventory (40 CFR 710),
TSCA CAS Number: Not applicable :

16. OTHER INFORMATION
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T MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name: NitraVer ® 5 Nitrate Reasent

Catalog Number: 2106168
Hach Company Ermergeney Telephone Numbers:
P.O.Box 389 {Medical and Transportation)
Loveland, CO USA 80339 (307) 423-5716 24 Howr Scrviee
(970) 669-3050 (515)232-2535 8am - Apm C8T
MSDE Number: MOGOAO

Chemical Name: ot applicable
CA4S Na.: Mot applicable
Chemical Forpude: Not applicable
Chemical Fandly: Not applicable o
Hazard: Toxje. Crmulative poison. Recopnized carcigogen, Fyperimentsl teralogen. May cause irtitation.
Date of MSDS Preperidion:
. Dapr23
Month: 03
Yearr 2003

7. COMPOSITION / INFORMATION ON INGREDIENTS

Potassjum Phosphate, Monobasic
CAS No.; TTT8-77-0
TECA CAS Number: 7718-77-0
Pereent Range: 30.0 - 40,0
Percent Ranye Undis: weight / weight
LD3G: Ol i LDS0 =T7100 mg/fke
LC50: Wone reported
TL¥: MNotesabliched
BEL: Not egtublighed
Huagard: May ¢auss iritation.

Other components: each
A8 No.: Not applicable
TSCA CAS Number: Not applicable
Percent Range: < 1.0
Percent Range Units: weight / weight
LDS#: Not applicable
LCH: MNom applicable
TLV: Wot established
PEL: Nol established
Hezard: Any ingredient(s) of this product listed as "Other component(s)* is not considered a health hazard 1o the usér of
this product. ‘

Magnesium Sulfate
A8 No.r 10034-59-8

TSCA CAS Number: T487-88-9
Percent Rianger 5.0- 150
Percent Range Units: weight / weight
LD30: Oral mouse TG 5000 mp/fig
LC50: None seportad
TLV: Not established
PEL: Not cstablished

— Hazard: Muy cause irritatlon,
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Fngestion: May cavse: salivation vomiting shdominal pain anemia diarrhea kidney faflire central nervous system
effects cardiac depression
Tarpet Orgens: Kidneys Raproductive system Cenfral nervous sysiem
Inhalation: May causc: coughing headache nauscs, vomiting chest pain pneurnonitls Tespiratory tract itritation
ung demage kidncy damage :
Tarpet Organs: Kidneys Reproductive zystem Lungs
Medical Conditions Aggravated: Pre-existing: Respiratory conditions Kidney conditions Liver conditions
Chronic Effects: Chronic overexposure may cause cancer liver datmage Lidney damage hone damage {ostenselernsis)
Cancer / Reprodudtive Toxdcity Information:
An ingredient of thig product is an OSHA lsted carcinogen.
Cadminm
An ingredient of this mixure is: TARC Group 1: Recognized Carcinogen
Cadmium :
An ingredient of this mixturs is;: NTP Listed Group I Recognized Curvittogen
Cadmium
Additional Cancer / Reproductive Toxicity Information: Contains: an ACGIH A2 suspected human earcinagen,
Toxicologically Synergistic Products: None reported

4, FIRST ATD

Eye Contect: hnmediatcly flush eyes with water for 1.5 minutes, Call physician.

Skin Contact (First Ald):  Wash skin with sosp and plenty of waler, Call physician il imitation develops,

Inpestion (First Aig): Adminisier milk or beaten egzg whites at frequent intervads. Inducs vomiting using yyrup of ipccac
or by stlcking finger down throat, Never give anything by mouth to an unconseious person, Cull phiysician immediately.
Inhalution: Remave 1o fresh alr, Give arlilielal respiration if pecegsary. Cull physician.

5. FIRE FIGHTING MEASURES

Flammuable Properties: Can bumn In bre, releasing toxic vapors.
Flash Foint: Not applicable
Method: Mot applicable
Flammability Limits: :
Lower Explosion Lbmits: Not applicable
Upper Explosion Limits: Mot appliceble
Autoipnition Temperature: Mol yvailabie :
Hazardous Consbustion Products: Toxic fames of cadmivm oxide nimogen oxides, sulfur oxides. phosphorus exides
Fira/ Explosion Hozards: May roast violently with: stronp oxidizers bydruzoie acld aremonivm nitrate
Starie Discharge: None repdrisd.
Meckaniom Impact: None repored
Exzinguishing Medig: Waler. Carbon dioxide Dry chemics),
Fire Fighting Inspruction: As in any firs, wear self-contained breathing appuratvs prassure-demand and full protective
pear.

6. ACCIDENTAL RELEASE MEASURES

Spilt Response Notice: ‘

Only persons properfy qualified to respend 1o &n cmétpency involving hazandous substapees may respond to 2 spill
according to federal regnlations (OSHA 29 CFR 1910.120(a)(v)) and per your company's emergency response plan and
suidelines/procedurcs. See Section 13, Special Instructiona for disposal assisiance. :

Containment Technigue: Relenses of this material may contaminate the environnent. Stop spillcd material from being
refeased th the environment.

Clean-up Technigue; Avoid breathing spilled material. Avoid contact with $pilled material, Sweep up material. Dispesc
of material o an BB A, approved humedons waste facility. Decontaminats the araa of the spill with 4 soap solution.
Evacuation Procedurs; Evacuale ganer] area (30 foot radius or as direcied by your faciiity's emersency response plan)
when: any quantity s spilled. If eonditiony warrsnl, Juérense the size of the cvacualion.

Specinl Instractions (for accidentd release);  Produet is cepulated as RCRA havardous waste,

304 EHS RQ (#0 CFR 355): Not applicable

D.OVT. Emergency Response (rulde Number: Nont
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ot ) LC50: Wone reporied
Dermpd Toxieity Data: Nong teported :
Skits and Eya Irritation Data: Sulfanilic acid: Skin rabbit 500 mg/24H - Slandard Draizc - MILD, Eye rabbit 100
mg/24H - Stendard Draize - MODERATE
Mutation Data: Cadmium - Cytogenetic analysis - hamster ovary } pmol/l.
Reproductive Effects Dato: Cadmium: Oral male rat TDDLo = 135 mg/kg - 13 wecks pre-mating - effeels on newbomn
growth and bekavior, Oral female rat TDLo = 23 mg/kg - 1-22 days after eoneeption - blood and Jymphatic syslem
abnormalities .
Ingredlemt Toxicologicat Data: Cadmbum: Oral rat L3S0 = 225 mu/kg, Tahalation rat LCS0 = 25 meg/m’/30 min; Gentisic
acid Oral rat LD50 = 800 mg/kg; Sulfanilic acid Oral rat LDS0 = 12,3 gk KIT,PO, Oral rat LD50=7100 mi/kz

12. ECOLOGICAL INFORMATION

Product Ecological Informatlon: -

Mo ecological data aveilable for this product.

Ingredient Ecelogical Information; -

No eeelogic] das avatlable for the ingredients of this product.

13. DISPOSAL CONSIDERATIONS

EFrA Weste 1D Numbers D006

Special Instractions (Misposal):  Disposc of materinl in i B.RAL approved hazardens waule feitity.

Empty Contuiners: Rinse three times with on upproprizte sclvent, Ringad from 1 nply containgrs nay contain sulfizient
product to Togquire disposal as hazardous wasle, Thispese of crmpty container as normal trsh.

NOTICE (Disposal): 'these disposs] guidelines are based on [ederal regulations and may be superseded by more soingent
stute O¢ 1ocal requirements, Plense consult your tocal envirommental repulators for more information.

|
|
s
|
|
!

14, TRANSPORT INFORMATION

D.ar: ‘
D.0.T. Proper Shipping Name: Mot Currently Regulated
DOT Hozard Clogs: NA
DOT Subsidiory Risk: NA
DOT ITk Number: NA

. DOT Packing Group: NA

LCAD:
LCAO. Proper Shipping Name: Not Curontly Regulated
ICAO Hazard Class: NA
JCAOQ Subsidiary Risk: NA
TCAQ ID Number: NA
JCAD Packing Group: NA

IMO.:
LM.0. Proper Skipping Name: Not Cutrently Repnlated

St A TR

IM.O. Hazard Class: NA

LM.O. Subsidiary Risk: NA

LM.G. ID Nurtber: NA.

LM.Q. Packing Growp: NA
Additional Information: This product may be shipped as part of s chemical kit composed of virious compatible
dangerous goods for analytical or testing purposcs. This kit would have the following dlussifieation: Praper Shipping
Warme: Chemical Kit Hazard Class: 9 N Number 3316

15, REGULATORY INFORMATION

e o P A T S T T L BT o BT a4 SR T i e 10 AT 1 o 0, P BBkl S ST

1.8, Federal Regulafivns:

< alia s Smmeiaai

e
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Prodict Name: Sulfide 1 Rengent
Cidnlop Number: 121632

Hach Company Emergency Telephone Numbers:
P.O.Box 389 (Medical ind Transportation)
Loveland, CO UIEA 80539 (303) 623-5716 24 Flour Servise
(970) 669-3050 (515)232-2533 #am - 4pm CST

MSDS Number: MO0213
Chenzical Name: Not applicehle
CAS No.: Not applicable
. Chemieal Farmmla: Not applicable
Chemical Family: Not applicable
Hazerd: Barmiu) if inbaled. Causey severe bumns, Carcinogen.
Dme oy MSDS Freparation:
Dap: 22
Momh: 09
Year: 2004

2.. COMPOSITION / INFORMATION ON INGREDIENTS

[lemiperalized Waigr
CAS No.; T732-18-5
..... TSCA CAS Number: T732-18-5
Percent Range: 35.0-450
Percers Runge Unlts: welpht / weight
LD50: None reponsd
LE50: None reported
TL¥: Not establishad
PEL: Mot established
Hezard: Mo effectz anticipated,

A ndnt
CA% No.: Not-applicable
TSCA CAS Number: Not applicable
Percent Range: 0.1-1.0
Percent Range Unfts: weight / weight
LD50; Not applicable
FC50; Mot applicable
TL¥r Nol established "
PEL: Not establish
Huzard: Avy ingredicnt(s) of this produet listed as "Omaer componeni(s)” is not considered a health hazard to the user of
this product.

Sulfuric Acid
CAS No.: 7664-93-9
TSCA CAS Number: 7664-93-9
Percent Ranger 550 -63.0
Percent Range Units: weight / weight
LD50; Qral et LDS0 » 2140 me'kp,
LC30: Inhaletion rat LCS0 = 87 ppo/d bt
TLV: 1mgw® (TWAY, 3 mg/m* (SEEL)
PEL: | mg/m® _
- Hazard: Causcs severe bums. Harm(ul if inhaled Recogmzed carcinogem.,
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Flash Point: Mol applicable
Method: Not applicable
Flpmmabiitty Limiis:
Lower Explosion Limits: Not applicable
Upper Explosion Limits: Not applicabie
Autoignition Temperaure: Mot applicable
HAazardous Combustion Products: ‘This material will not burs. May emit acrid smoke and fumes.
Fire / Explosion Hazards: Cuntact with mewls gives off hydrogen gas which is flacmmeble May roact violently with:
strong basss Watcr
Statde Discharge: Mons repotted.
Mechanical Ingact: None reporied
Extingnishing Media: Dry chemical Do NOT usc water.
Fire Fighting Instruction: As in any fire, wear sel-contained breathing apparatus pressure-demand and full proteciive
gear,

6. ACCIDENTAL RELEASE MEASURES

Spilt Rasponre Notice; ‘
Omby persons properly qualified to respond to an emergency involving hasardous substances may respond to a epill

according to fedsral repulations (OSHA 29 CFR 1910.120(a)(v)) and per your company's StEfgency response plan and

guidelmes/procedures. Sec Scotion 13, Special Instructions for dispow! assistance.

Cormtuinment Technigue: Absorb spilled tiquid with non-reactive sorbent material. Stop spilied marerial from being

releisad to the environment, Dike large spills to keep spilled material from entering scwage and drainage systoms or bodies

of water,

Clean-up Technique: Remave all combustible materials from the spill area, Absorb spifled liguid with non-reactive

sorbent materiel. Work in an approved fume hood. Working in small batches, dijuie with excess water. Adjustto a pH

hetween 6 and 9 with an alkali, such 2s soda ash or sodium bicarbonaze. Filter to remove solids. Flush reacted material to

the drain with a larps ex¢ess of watst, Decontaminate the ares of the spill with a soap solution.

Evacaation Procedure:  Evacusie local area (33 foot radius or us directed by your facility's smergency responsc plan)

when: any quantity is spilled. If conditions warrant, Increass the sixe of the evecuetion.

Special Instructions (for accidemel release): Mixture contains & component which is regulated 25  wuter poliutent

Mixtore contains a component whizh is regulated as huzardous waste. ‘

304 EHS R( (40 CFR 353); Sulfuric Acid - RG 1000 Ibs,

D.O.T. Emergency Response Guide Nwirber; 137

7. HANDLING / STORAGE

Handling: Avoid contact with eyes skin clothing Do not breathe mist or vapors, Wash thoroughly afier handling, Uss
with adoquate ventilation. Maintain gemeral indusirial hygicne practices when using this preduct.
Storage: Stote berwean 10° and 25°C. Keap container tightly closed when not in vse. Keep away from: alkalies
puidjzers redncers metats :

Flammability Class: Not applicable

8. EXPOSURE CONTROLS / PROTECTIVE EQUIFMENT

[Enginesring Corarols: Have an evewash station neatby. Have o safety shower nearby. Uss general ventllation to
Tinimize EXpoZUTE to mist, vapor or dust. Maintain general industria] hygiens practices when wsing this product.
Persong! Frotective Eguipment:

Eye Protection:  sefety glasses with top and side shiclds

Skin Protection: disposable latex gloves lab coat

Inhalation Protection:  adequabs ventilation
Precautionary Measures:  Avoid eontact with: cyes gkin clothing Do o breathe: mist/vapor Wash thorowghly afeer
bhapdling, 1jse with adequate ventilation. Kocp awey from: alkalies merals oxidizers reducers
TLV: Not established
PEL: Mot esmablished

9. PHYSICAL / CHEMICAL PROPERTIES
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NOTICE (Dlsposal): These disposal guidelines are based on federal reguistions nd ivay be supersaded by more siringent
state or local requirements. Please consult your local environmental regulators for mors information.

14. TRANSPORT INFORMATION

DOT.:
D.0.T. Proper Shipping Name: Sulphuric Acid Solution
DOT Hazard Clas: &
DOT Subsidiary Risk: NA
DOT ID Number: \TN1830
DOT Packing Group: 1!
LCAO:
LCA.Q. Proper Skipping Name: Sulphuric Acid Solution

TCACG Hogard Closs: §
TCAC Spbsidiary Risk: WA
ICAD LD Numher: UN1830
1CA0 Packing Group: T1
LM.O.:
LM.0O. Proper Shipptng Name: Sulphuric Arid Sululion

LM, Pogierd Class: &
ILM.0. Subsidiary Risk: NA
LM.C. 1D Number: UN1830
LM.0. Packing Group: 11
Additional Infermation: This product may be shipped as part of 2 chemica) kit somposed of virions compatible

dumgsrows goods tor analviical or testing, purposss. This kit would have thy follewing ¢lassification: Proper Shipping
Wame: Chemical Kit Hazard Class: 8 UN WNumber 3316

15. REGULATORY INFORMATION

LS. Federol Regulations: ‘ :
@.5.#.A.: This product mects the citetia for 2 hazardaus substanes 23 defined in the Hazard Commumication Standard,
(29 CPR 1910.1200)
ErA:
S ARA Tiile I1 Section 311/312 Categorization (#0 CFR 370): Reactive Immediate (Acutc) Health Hozard
Delaycd (Chronic) Health Haard .
SoARA Title JI Sectlon 313 (40 CFR 22%):  This pradoes contains 2 chermical(s) subject to thereporting
requirements of Seciion 313 of Title 11T of SARA,
Suluric acid '
302 (EHS) TPQ (#9 CFR 355): 1000 Tbs. Sulfuric Acid
304 CERCLA RQ (40 CFR 302.4): 1000 lbs, Sulfuric Azid
304 EHS RO (40 CFR 355): Sulfuric Agid - RQ 1000 Ibs,
Clean Water Act (40 CFR 116.4):  SuMuric acid - RQ 1000 Tbs.
RCRA: Conlains RCRA regulated substances. See Section 13, EPA Waste D Number.
C.P.5.C.: The labe] for this product bears the signal word "POISON" becanse the coneentration of Sulfuric Acid in the
protiuct is greater than/equal 1o 10%,
State Reguintons: .
Catifarnic Prop. 65: No Prop. &5 Histed chemicals are present in this product.
Idaxtification of Prop. 65 Ingrediernt(s): Not applicable
Trade Seeret Registrp: Not apphcable
Nutiongl Inventories: : :
U.S. Invensory Stats: Al ingredicnts in this product are listed on the TSCA &(b) Inventory (40 CFR 710).
TSCA CAS Number: Not applicable : ‘

16. OTHER INFORMATION
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Hach Company Diie Primed 10/7/04
P.QO.Dox 389 MSEDRS No: MOU435
Lovelamd, CC USA 20539
(9700 668-3050

MATERIAL SAFETY DATA SHEET

1. CHEMICAL FRODUCT AND COMFPANY IDENTIFICATION

. Produet Name: Sulfide 2 Reagent
Catelog Number: 181732

Hach Company Emergency Telephone Numbers;
P.O.Box 382 {Medical and Transportation)
Lovelang, GO USA B0539 (303) 623-5716 24 Hour Service
{970) ba5a3050 (515)232-2533 8am - 4pm C8T

MSDE Number: M00435
Chemical Name: Mot applicables
A48 Na.; Mot applicable
Chemleal Fprmula: Wot applicable
Chentical Family: Not applicable
Harard: Carcinogen. Experiments] mutagen. Experimenta) teratogen. May causc allergic reaction,
Date of MSDS Preparstion: C
Day: 03
Mamh: December
Fear: 2001

2. COMPOSITION / INFORMATION ON INGREDIENTS

Demiperalized Water
CAS No.: 7732-18-5
TSCA CAS Number: 7732-18-5
Percent Ronge: > 990
Percemt Range Units: weight / weight
LD50: None reported
LC50: None reponiad
TLF: Net established
FPEL: Not cstablished
Hagard: No eflects anticipatad,

FPotassinm Dichromate
CAS No.: T7TT8-50-9
TXCA CAS Numberr T773-50-8
Percent Range: 0.1-1.0
Percent Range Units: weight / weight
LD5g: QOrpl monse LDa, = 190 mg/kcg; Oral human (child) LDLo = 26 rg/kg.
LC50: None reporied.
TLV: 0.05 mp Or%/mt Water-zofuble; .01 mg Cr/m” Inzoluble coroponnds
PEL: (4 mp/m® (Or*™, Cefling: Propossd PEL: 1 pg Crfim’, TWA (Oct 4 FR Pg 59307).

Hazard: Toxie. Cuses turns, May canse altergic reaction. Carcinogen, Experimental mutagen. Experimental ferafogen.

3, HAZARDS IDENTIFICATION

Emergency Overview:
Appearancer Clear, orange
Odor: Nene

MAY CAUSE ALLERGIC SKIN REACTION CANCER HAZARD CONTAINE MATERIAL WHICH CAN
CAUSE CANCER




06/12/2006 MON §:44 FAX 614 424 4719 BATTELLE ER 41066/069

0670872006 14:43 FAX B263450638 JPL & K N011/023

World Beadquarters que-' 3

Hack Company Date Printed 10/7/04
F.Q.Bax 389 MSDS No: MOR435
Loveland, C0 US4 80339

(V70) 668-3050

Flre Flghting Instruction:  As in any fire, wear self~contained breathing appotatus pressure-demand and full protective
gear. Evacuate area and fight fire fiom a saft distance. Water nmoff can causc cavironmentzl damage. Dike and collect
water used to fight Gre,

6. ACCIDENTAL RELEASE MEASURES

Spill Response Noties:

Qnly parsons propetly qualified to respond to an emergency involving hazardous substances may respond to 2 spill
acaording to federal repulations (Q5HA 20 CFR 1210, 120(2)(+)) und per your compuny's emergeney responss phan and
guidelincs/procodures. See Section 13, Special Instructlons for disposal assistance.

Contoinment Techpique: Releases of this material may contaminate the cnvironment. Stop spilled materisd from being
released to the environment.

Clean-up Technigue: Cover spilled material with an alkali, such as soda ash or sodlum bicarbonate. Scoop up shury into
# lurge beauker. Adjust to a pH between 6 and 9 with an alkali, such as zoda ash or sodivn bicarbonate, Dispose of matsrial
inan E.P A approved hazardons waste faeility, Dmsonteminate the aren of the spill with 2 soap sohition

Evacuntion Procedure: Evacuaic as needed to perform spill cleansup. If conditions warrant, increase the size of the
cvacuation.

Spaclal Instructions (for ascldentol release): Wixture containg a component which ls repulared ag harardeus waste.
Mixiure conizine a component whigh is regulated as a hazardous air poliutant. Mbomre contains a component which is
regulated as a water pollutant.

304 EHS R (40 CFR 355): Mot applicable

D.0.T, Emagency Rosponse Guitle Number: Nol applicable

7. HANDLING / STORAGE

Handfing: Avoid contact with cyes skin Do not breathe mist or vapors, Wash thotoughly after handling. Mainrain

general ndustrial hygiens practices when using this product.

Storage: Keeop container tightly olosed when nof in use. Stors in a cool, dry place, Protect from: light
Flammability Class: Not applicable

8. EXPOSURE CONTROLS / PROTECTIVE EQUIFMENT

Engineering Comrols; Maintain general industrial hygiene practices when using this product.
Personal Protective Equignmerd:
Eye Protectlon:  sapfety glagses with top and side shields
Skin Prodection:  disposable latex gloves )ab coat
Inkalafion Protection: adequate ventilation
Precautionary Measures:  Avoid comtact with: eyes skin Do not breathe: misuvapor Wash thorouphly after handling.
Use with sdequate venlation.
TL¥: Mot established
FPEL: Not cstablished.

9. PHYSICAL / CHEMICAL FROPERTIES

Appegrance:  Cloar, otunge
Physical Stete: 1iquid
Maolecular Welghi: Not applicable
Ovdor: None ‘
pH:42
Vapor Pressure: Not determined,
Vapor Density (air = 1) Not deterrmined,
Balling Potnr: ~ 100PC (~212°F)
Melting Poing: Not applicable
Specfic Gravity (water = )2 987
Evaporation Rate (water = 1): Not determined,
Volarite Qrgani; Compounds Content: None.
Purfitlon Coefflclent (n-ocianol /vwarer): Mot applicable
_ Salxbiligy:
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Hack Company Date Printed 10/7/04
P.0.Rox 389 MSDS No- MNI435
Loveland, CO'USA 80538 .

(F70) 665-3050

ICGAQ Subsidiary Rivic: WA
ICAD 1D Number: NA,
ICAD Packing Group: NA
IM.O.;
IM.G. Proper Skipping Name: Mol Currenily Regulated

LM.G. Hozard Cluss: NA

LM.0. Subsidiary Risk: WA

LM.O. Iy Number: NA

LM.Q. Packing Group: NA
Additional Information: This product may be shipped as part of a chemnical kit composed of various compatible
dengerous goods for analytical or testing parposes. This kit wonld have the following clazsification: Proper Shippmg
Name: Chemical Kit  Iazard Clas @ UN Number 3316

15. REGULATORY INFORMATION

U.8. Federa! Begulations:
O.8.H.A4.: This product mests the criteria for 2 hazardous substanes as defived i the Hozord Conmunication Standard,
(29 CFE 1910.1200)
EPA:

SARA, Title II Section 311/312 Caleporization (20 CFR 378): Delayed (Chronic) Fealth Hazard Fire Hazard
S.A.RA, Thle I Section 313 (40 CFR 372} This product containe a chemical(s) subject to the reporting
requiernents of Section 313 of Title I of SARA.
Chromium Compounds.
302 (EHS) TPQ (#0 CFR 355); Mot applicable
3iM CERCLA RQ (40 CFR 30246); Potassium bichromate: 10 Tbs.
304 EHS R (40 CFR 355); Mot appliceble
Clean Water Act (40 CFR [164): Potugsium bichromate - RO = 10 1bs. (4.54 kgs.}
RBCR4: Contains RCRA regulated substimees. See Section 13, TPA Waste ID Mumber,
CPS.L: Not applicable
Stmie Regulmtions:
Callforslx Prop. 65 WARNING - This produet contains & chemicd known 10 the State of California to cause cancer.
Identifiomlon of Prop. 65 Ingredient(s): Chromwn (hexuvalent cormpounds)
Trade Secret Registry: 'Not appliceble
Nutlonel Invertories:

U.L Invertory Stmus: All ingredients in this producr are listed on the TSCA 2(h) Inventory (40 CFR 710}
TRCA CAS Number: Not agplicable

16, OTHER INFORMATION |

Intended Use: Determination of suifides

Referencesr 29 CTR 1900 - 1310 (Code of Federal Regulations - Lahor) Air Contaminants, Federal Register, Vol. 54,
No. 12, Thuraday, January 19, 1989, pp. 2332-2083, CCINFO RTECS. Canadian Centre for Occupational Health and
Safety. Hamiiton, Ontario Cmmada: 30 June 1993, Gossclin, B_E. et ol Clinical Toxicology of Cormmereinl Produats, Sth
Ed. Baldmore: The Williams and Wilking Co_, 1984. IARC Monopraphs o the Evaluation of the Carcinogenic Risks to
Buraans, World Healt: Organization (Volumes 1-42) Supplement 7. France: 1987. List of Dangerous Sobstances
Classified in Ammex I of the EEC Dircotive (67/548) - Classification, Packaging and Labaling of Dangerous Substances,
Amended July 1992, Sirth Annual Beport on Carcinogens, 1991. U.S. Department of Health and Human Services.
Rockville, MD: Technical Resources, In¢, 1991, Tachnical Judgment. The Merck Index, 11th Ed. Rahway, New Jersay:
Merck md Co., Inc., 1989, TLV's Threshold Limit Values and Blolopical Bxposure Indices for 1992-1993, Ametlcan
Conferenee of Governrnental Industrial Hymenssts, 1992 Vendor Information,

Revision Swrmury: Updates in Section{s} 14,

Legend:
NA - Not Applicable wiw = wei ght/weight
ND - Not Determined wiy « welght/volume
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Haek Compory Dare Printed 9/23/04
P.C.Box 359 MSZDS No: MOGO55
Loveland, CO USA 80532
W70) 605-3030

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Prodnct Name: NitriVer @ 3 Nitrite Reagent
Catalog Number: 2107169

Hach Company Emergency Telephone Numbers:
P.C.Box 389 (Medical and Transportation)
Lovaland, CO TSA 80535 T (303)623-5716 24 Hour Servies
(970} 665-3050 (515)232-2533 8am - 4pm CST

MSDS Number: MO00055
Chemical Name: Mot applicable
CAS No.: Not applicable
Chemical Formula: Not applicable
Chemical Fardly: Not applicable
Hazerd: Causcs oye burns,
Date of MSDS Preparation:

Day: 23

Month: 09

Year: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

o Aok I
CAS No.: 129-96-1

TSCA CAS Number: 129-96-4
FPercent Range: 1.0 -5.0

Percent Rangpe Untts: welpht / weight
LD50; Oral rat LDS0 > 5000 mp/kp
LC50: None reported

TL¥: Not established

FPEL: Mot established

Hazard: May causc Tritalivn.

i milate =
CAS No.: 515742
TSCA CAS Number: 515-74-2
Percert Range: 5.0-148.0
Percent Renge Units: weipht / weight
LD5¢: None reported
LC50: None reporied
TL¥; Mot eqtablished
PEL: Nat cstabliahad
Hmzard: Toxic properties unknown, May canse irritation.

Potagsium Pyrosulinte
CAS No.: 7790-62-7
TSCA CAL Nwmber: 1790-627
Pereent Ranger 1.0+ 100
Percent Range Unils; weight [ weight
LD50; Oral rat1.D50 = 2340 mg/kg
LL5D; Mone reparied
TLV: Mot established
PEL: Not established
Huzard: Cayses eye burns,




06/12/2006 MON §8:45 FAX 614 424 4719 BATTELLE ER 41069/069

06703720068 14:43 FAX G2E3450888 JPL & K A014/023

World Headquarters

Page 3
Hach Competmy Date Prinicd /2304
P.O.Bux 389 MSDE No: MODO3S
Lervelgrd, CQ USA 80539
(870) 669-3050

This produst docs NOT contain any NTP listed chemicals.

Additional Cancer / Reproductive Toxicity Information: None reported
Toxicalagically Synergiste Products: None reported

4. FIRST AID

Eye Conact: Tmmediatcly fush cyes with water for 15 mirmies, Calf physisian,

Ekiye Contoct {First Aid): 'Wash skin with soap and plenty of water. Call physician if irritation develops.

Ingestion (First 4id}: Do not indues vomilmg. Give 1-2 glasses of water, Call physician immediatcly, Never give
apything by mouth to an unconsciout person.

Inhalation: Remove to frosh air. Give artificial respirerion if necessary. Call physician.

5 FIEE FIGHTING MEASURES

Flammable Propertles: During 2 fire, this preduet decomposes to form toxic Zases.
Fiash Pailpz: Not applicable:
Method: Mot applicable
Flammability Limits:
Lower Explosion Limitg: Mot applicuble
Upper Explosion Limits: Nol upphicable
Auwtoignitlon Temperaure: Nol apphicable
Hmardous Combustion Products: Toxic fumes oft phosphotus oxides cathon monoxide, catbon dioxide,
Fire / Explogion Huwards: Wone reported
Static Dischioye: Noas reported,
Mechanical Impact: Nong repotied
Extinguiching Medig: Use medig appraptigle 1o surroundmg fire conditions
Fire Fighting Instruefion: As in any fire, wear self-contained hreathing apparars prezsurewdemand and foit protective
pear.

6. ACCIDENTAL RELEASE MEASURES

Spill Response Notice: ‘

Qnly persans properly quatified 1o respond to an cmergency involving hazardous substances may respond 10 a spill
sccording to fedetal regulations (OSHA 25 CFR 1910,12(a)(v)) and per your company's cTergency response plan and
guidclines/pmesdurcs, Sec Scetton 13, Special Instruetions for disposs] assistance.

Containment Technigue: Stop spilled material from being released to the environment.

Cleanmip Techoiguer Scoop up spilled matenial into p large beaker and dissolve with water. Adjust to a pH between & @nd
9 with at alkali, such as soda ash ot sodium bicarbotats, Flush the spilied material to the drain with a large excess of
water,

Evnenafion Procedure: Evacnate local arez (15 foot radins or as directed by vour facHity's emergeticy response plan)
when: any quantity is spilled

Special Instruetions (for accidental ralease): Mot applicable

304 EHS RO (48 CFR 333): Not applicable

D.0O.T. Emergency Respanse Guide Number: Nope

7. HANDLING / STORAGE

Handling: Avoid contact with eyes skin Do not breathe dust. Wash thoroughly after handiing. Maintain general
industrial hygienc practices when using this product.
Storage: Protect from: light heat moigture

Flamnablfity Class: Not applicable

8. EXPOSURE CONTROLS / PROTECTIVE EQUIFMENT

Engineering Controls: Have an cyewssh station neatly, Maintain general industrial hygiens practices when using this
product.
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P.0) Bax 389 M5EDS No; MODOSS
Levelgnd, CO US4 80539
(970) 669-3050

No ccological data available for the ingredicnts of this produet.

13, DISPOSAL CONSIDERATIONS

EPA Waste ID Nurnber: Nome

Spectal Instructions (Disposal): Dilute matcrial with excess water making o weaker than 5% solntion. Adjustio aphl
between & and O with an alkali, such s soda ash or sodium bicarbonatc. Open cold water tap completely, slowly pour the
reacted material to the drain, ‘

Empty Comainers: Rinse three times with an sppropriaie solvent. Dispose of empty container us normal frash,

NOTICE (Disposal): These disposal puidelings wre based on federal regulations and may be superseded by more stringent
state ar tocal roquirements. Plaase eonsult your Joos) envirsumental regulators for more information.

14. TRANSPORT INFOEMATION

D.OT.
- P.O.T. Froper Skipping Nams: Not Currently Regutated

DOT Hazard Class: NA
DOT Subsidiary Risk: NA
DOT ID Number: NA
DOT Packing Group: NA
L AD.:
LA Q. Proper Shipping Name! Not Currently Repulated

JCAD Hazard Class: NA
1CAD Subsidiary Risk: NA
ICAQ ID Number: NA
TCAQ Parking Group: NA
1M.0.:
LM.Q, Proper Shipping Mame: Not Gurvently Regulated

.M. 0. Heard Closs: WA,

LM.0. Subsidiary Risk: NA

LM.O. ID Number: NA

IM.O. Packing Group: NA
Additional Informmtion: This product may be shipped as part of e chemiesl kit composed of varions compatible
dangerous £oods for analytical or testing purposes. This kit would buve the following classification: Proper Shipping
Mame: Chermical Kit Harard Clags: 9 UN Number 33168 ,

15. REGULATORY INFORMATION

1.5, Federal Regulutions: -
0.5 H.4.: This product mects the eriterie for a hazardous substance as defined in (be Hazard Communigation Standard.
(29 CFR 1910.1200)
EF.A:
S.A KA. Title IIT Section 311/312 Cabegorization (40 CFR 3703: Immediale (Acute) Health Hozard
SARA Title 1N Section 313 (40 CFR 372): ‘This product does NOT contain any chemical subject to the reporting
requirements of Section 313 of Title I of SARA.

302 (EHS) TPQ (40 CFE 355); Not applicable
304 CERCLA RQ (40 CFE 302.4): Not epplicable
304 EHS RQ (46 CFR 355): Not applicable
Clean Water Act (40 CFR 116.4): Not applicable
RCRA: Contains no RCRA regulated substances,

C.B.8C: Not applicable

State Regulations:

Cafiforniz Prop. 65: No Prop, 63 listed chermicgls are present in this product

Identification of Prop, 65 Ingredierays): None




06/12/2006 MON §8:46 FAX 614 424 4719 BATTELLE ER 41002/043

0B/08/2008 14:44 FAX 6263450693 JPL & K go16/023

World Readiquarters

Page ]
Hach Company Daze Printea HI/28/04
P.O.Box 389 MSDE No: MNI28
Loveland, CO US4 80539
{970) 669-3050

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IENTIFICATION

Produst Ny Ammonia Cyanurate Reagent Powder Pillows

Catalop Number: 2395566
Hach Company Emérgency Telephone Numbers:
P.0.Box 383 : (Medica) and Trangportation)
Loveland, CO USA 80539 {303) 6235716 24 Hour Service

(570) 659-3050 (515)232-2533 8am - 4pm C3T

MSDQS Nuniber: M0OQ12E
Chemdcal Name: Wot Applicable
CAS Ne.: Mol Applicable
Chemical Fermula: Not Applicables
Chemical Family: Not applicable
Hazard: Causes burns.
Daote of MSDS Preparation:

Day: 20

Month; June

Year: 2003

2. COMPOSITION / INFORMATION ON INGREDIENTS

Sodium Dichlorpisgcyanurate
CAS Np.; 2893-78-9
— TSCA CAN Number: 2893759
Percent Range: 1.0-50
Percent Range Undts: weight / weight
LD30: Oral rat LD50 = 1400 mg/kp: Oral human 1. DLo = 3570 mgks
LC50: None reported
Tl Ve Mot established
FEL: Notestablished
Hazard: Oidizer, Conses eye hurns.

ithi i nhydrou

CAS No.r 1310-65-2

TECA £AS Nwnber: 1310-65-2

Percent Runge: 1.0-50

Percenit Range Units: weight / welpht
LD50: Oral ral LD30 = 2235 mg/leg

LC50: Inhalation ref 1.050= 980 ma/m®/4H
FLI: STEL 2 mg/m® (eciling)

PEL: 2 mp/m’

Hazord® Touie. Causes severs bums,

Sodiom Citrate
CAS No.: 68-04-2
TSCA CAS Number: 65-04-2
Percent Range: 80.0 - 50.0
Percent Range Unitsr weight / waight
LDst: Oral rat LD30 >R g/kg
LC50: Notre reported
TL¥: Mot csizblished
PEL: Notestablished
Hazard: May conse jrritetion.
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Ingestion (First Ald): D¢ not induce vomiting, Give 1-2 glasscs of watcr. Call physician immediately. Never give
anything by mouth to an 1mconscicus person.
Inhalmion: Remove to fresh air. Give artificial respiration if necessary. Call physician.

5. FIRE FIGHTING MEASURES

Flammable Properifes:  During a fire, {rritating and highly toxic gases may be generated by thermal decomposition.
Flash Point: Not applicable
Method: Not applicable
Flammability Limits:
Lower Explosion Limiis: Mot applicable
Uppor Explosion Limits: Not applicable
Autpignition Temperaiore: Not determined
Huazardous Combustion Products: MWay cmit toxie snd eorrosive fumes.
Fire/ Explosion Buzards: Nol comnbustible.
Stedic Discharpe: Nona reported.
Mechanfoal Impace: Mone reported
Extinguiching Media: Dry chemical. Carbon dloxide Water.
Fire Fighting Insfruction: As in sny {ire, wear self-coniained braathing apparatus pressure-demand and full protective
SEar.

6. ACCIDENTAL RELEASE MEASURES

Spiil Response Notice:

Ouly persons properly qualified to respond to an emergency involving hasardoas substances may respond to a spil)
according to federul regulations (OBLIA 29 CFR 1910.120¢a)(v)) and per your company's CINCrEeney response plan and
guidelincs/procedurss. See Section 13, Special Insmuctions for disposal assistance.

Conrainment Technigue: Cover spilled 301id marerinl with sand or other inert material. Stop spilled material from being
released to the environment.

Clean-up Technigue: Scoop up spilled material into a large beaker and dissotve with water. Adjust to a pH between 6 and
9 with an acid, such as sulfiric or citric. Flush reacted materdal to the drain with a large exeess of water. Decontaminate
the area of (he spill with & soap solution.

Evacuation Procedure: Evacuale local ares {15 foot radius or as directed by your fagility's emergency response plan)
when: any quentity i spilled, If conditions warremt, increase the size of the cvacuation.

Special Instrucilons (for accidenral release): Not applicable

304 EHS RO {40 CFR 355): Not applicable

D.O.T. Emergency Response Guide Number: 154

7. HANDLING / STORAGE

Handling: Avoid contact with cyes skin clothing Tio not breathe dust. Wash thoroughly after handling, Mainlain
general Industrial hygiene practices when using, this product.
Storage: Proteet rom: heat melisture Store away from: acids / acid fumes,

Flommuability Class: Not spplicable

8. EXPOSURE CONTROLS /PROTECTIVE EQUIPMENT

Engineering Comprols:  Have an cyewash station newrby, Have a safety shower ncurby, Use a fume hood to avold
xposure 10 dust, mist or vapor. Maintain general industrial hygiene practices when using this product.
Personal Froteciive Eguipmenity
Eye Protection: safaty plasses with top and side shields
Sldn Protection: disposable lalex gloves lab coat
Inkelmtion Protection: adequale ventilation
Precautiongry Meavures:  Avoid contact with: eyes skin clothing Do siot breathe: dust Wash thoroughly after handling.
EKecp away [rom: acids/acid fumes metals
TLY: Not established
PEL: Mot establizshed
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NOTICE (Disposal): ‘Lhese disposal guidelines are based on federal regulstions and may be superseded by more strinpent
state or local requirements. Please consnit your local envirommental regulators for more intormution,

14. TRANSPORT INFORMATION

nor:
D.0.T. Proper Shipping Name: Lithium Hydroxlde Mbxonure

DOT Oazard Class: §
DBOT Subsidiary Risk: NA
POT ID Number: \JNZG80
DOT Pucking Gronp: 11
LCAO:
1.C.A.O. Praper Shipping Name: Lithivm Hydroxide Mixturc

ICAQ Hezard Closs: §
ICAD Subsidiary Risk: NA
FCAO ID Numiber: UN2680
1CACQ Packing Group: X
LM.0.;
LM.Q. Proper Skipping Name: Lithivm Hydroxide Mixture

IM.0. Hazard Class: 8
LM.O. Subsidiury Riskr NA
LM.Q, I Nymber: TTH2680
LM.O. Packing Group: 1
Addhionat Information:  This produst may be shipped as part of u chemical kit composed of varions compatible

dangerous goods for umalylical of testing purposes. This kit would have the following clussifeation: Proper Shipping
Name: Chemical Kit 1tazard Clasz: © UM Nurnher 3316

15. REGULATORY INFORMATION

U5, Federal Regulmions:
O.8.4.A: This product meets the criteria for a hazardouy yubstance as defined in the Hasard Communication Stundard.
(29 CFR 1910.1200)
EFA.:
SARA, Thle 11} Section 311/312 Categorizetion (46 CFR 378): Delayed (Chronic) Health Huzard Immediate
{Asute) Henlth Hazard

S.ARA. Title IIF Section 313 (40 CFR 372): This product does NOT contain any chemical subject Wb (he reporting,
Tequirements of Section 313 of Title 1T of SARA.

302 (BHS) TPQ (40 CFR 355): Notapplicable
504 CERCLA RQ (40 CFR 302.4): Not applicable
304 EHS RQ (40 CFR 355): Not applicable
Clran Waler Act (43 CFR 116.4): Not applicable
RCRA: Contans 0o RCRA regulated substunces.
C.P.S.C.: Not applicable
Stute Regulations:
Caollfornia Prop. 63: No Prop. 65 listed chemicals are present in thiv prodaer.
Hdentification of Prop. 65 Ingredient(s): Not applicable
Trade Seeref Regisry: Mot appheable
Nutlonal Iventories: -
U.S. Inventory Status: All ingredients in this product are listed on the TSCA 8(b) Inventory (40 CFR 710).
T8CA CAS Number: Not applieable

16. OTHER INFORMATION
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_gfach Caomparny Date Prinied 9/22/04
L (.Box 389 MSDS No: MOGI127

Loveland, CQ UUSA 80539

(270) 669-3050

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY XDENTIFICATION

Product Name: Ammonia Salicylutc Reagent Powder Pillows

Caraloy Number: 2395366
Hach Corapany . Emergency Telephone Numbers:
P.O.Box 380 : (Medical and Transportalion}
Levelard, CO USA 80539 (303) 623n5716 24 Ilour Service
(970) 669-3050 (515)232-2533 fom ~ dpm CET

MEDS Number: M00127

Chemtleal Nanee; Not applicablc

CAS No.: Not applicable
Chemical Formula: Nol applicable
Chentdeal Family: Not applicable
Hazard: Way canse rrilation. Harmful if swallowed
Date of MSDS Preparation:
Day: 22
Monzh: 0%
Year: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

Sodinm Salicylste
CAS No.» 54-21-7
TSCA CAS Number: 54-21-7
FPercent Range: 40.0 - 50.0
FPereent Range Unifs: weight / weight
LD56: Oral rat LDy = 1200 mg/kg; Oral mouse 105, = 540 mg/keps Oral rabbit [0y = 1700 me/ke.
LC50: None reported.
TLV: Not estahlished.
PEL: Not established.
Hazard: May canse irmitation, Experimenti lerutouen, Experimental mutagen. May be combryotoxic.

Sodium Nitroferricvagpide
CAS No.: 14402-89-2
TSCA CAS Number: 14402-89-2
Percent Range: < 1.0
Percent Ronge Units: weight / weight
LD50: Oral rat LDy, »» 99 mg/kg (anhydrous),
RC50: None reported.
TLV: 5§ op/m® aa N
FEL: 5 mg/m as CN
Hizard: Highly toxic. Harmful if inhaled

Other com ch
CAS No,: Not applicable
TSCA CAS Numther: Not applicuble
Percent Range: 0.1-1.0
Percent Range Units: weight / weight
LD50: Mot applicable
LCS0: Mot applicable
TLY: Mot established
PEL: Notestablished
gaz:::z Aty inpredient(s) of this product listed ag "Other component(s)” is not consjdered 5 health hazaed 1o the user of
i3 ust,
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Chronle Effects: Chronic overexposure may cause confusion disrhes fatigne weakness death Salicylates may
cause ringing in the ears (iinnims), abnormal bleeding, gastric ulvoration, mental deterioration, skin cruption, {emporary
vision lass, and other optical cffccts.
Cancer / Reproductive Taxlelty Information:

This product does NOT contain any OS11A listed carcinogens,

This produsi dogs NOT contain any [ARC listed chemicals,
This product does NOT contrin any NTP listed chemicals. _
Addizional Cancer / Reprodactive Toxiclty Informarion: Contuins: en experimental mutag:n an experimental

teratogen.
Toxtoologically Synergistic Products: None reported

4. FIRST AID

Epe# Contagts Tramedintely (ush ayes with water for 15 minutes. Call physician )

Skin Cantact {First Ald): Wash skin with s0ap and plenty of water. Remove contarminated clothing, Call physician
immedtately.

Ingestion (First Aid): Induce vomiting using syrup of ipevae or by sticking finger down throat. Never give anything by
mauth 1o an uheonscious person. Call physician immediately.

Inhalation; Remove 1o fresh air. Give artifielal respiration if nocessary. Cail physician.

5. FIRE FIGHTING MEASURES

Flammable Properfies: During a fire, this product decomposes to form o3¢ gases.
Fiask Peint; NoL applicable
Methed: Mol gpplicable
Flummubllty Limlis:
Lower Explosion Lisits: Not applicable
Upper Explosion Limits: Nol spplicable
Antoignition Temperature: Not determined,
Huzardons Combustion Products: May cmil acrid smoka and fumes.
Fire / Explosion Hazards: Thiv produet will not burn or explode.
Stupir Direharge: None reported.
Mechunical Impaci: None reportcd
Extinguishing Medie: Dry chemical. Carbon dimade Alcohot foam,
Fire Fighting Instruction: As in any firc, wear self-contained breathing apparatuy pressore-demand and full protective
geur, Tvacuate avea and fight fir froim a safe distance.

6. ACCIDENTAL RELEASE MEASURES

Spill Response Notice:

Only persons properly qualified 10 respond to an emerpency involving bazardous substances may respond 1o a spill
seoording to federal regnlations (OSHA 29 CFR, 1910,120(a)(v)) and per your company's smergency responsc plan and
gmdelines/procedures. See Section 13, Special Instructions tor diaposal assistance.

Contolnntent Teehnigute: Releases of this melerial may contaminate the environmant. Stap spilled material from bemng
released 1o the environment.

Clean-ug Techrique:  Avold contaet with spilled material, Sweep wp material. DIute with a lurge exesss of warer. Flush
the spilled material 1o the drain with a large excess of water. Decontaminate the arca of the spill with a soap solution.
Evacuptipn Procedure: Evacuaic local arca (15 fisol radiug or as directed by your fuulltfs EMETZCNCY Ie3ponss plan)
when: a pound or mors of loose powder is spilled. 1f conditions wamani, increase the size of the evacuation.

Special Instructions (for aceldental release): Mixturc conluing ¢ component which is regulated as hazardous waste.

304 EAS R (40 CFR 355): Not applicable

D.0.T. Emergency Response Guide Number: Mone

7, HANDLING / STORAGE
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Reproductive Effects Data: Mong roported.
Trgredient Yoxicological Data: Sodium Salieylate: Oral rat LD = 1200 me/kg; Sodium Citrate; Oral mt LDsy » § gfkg;
Sodivm Tartrate: Oral rabbit LD, = 5200 mghg: Sodivm Nivoferricyamide: Oral rat LD, = 99 mp/ks.

12. ECOLOGICAL INFORMATION

FPraduct Ecological Infarmation: —
No ecological data availahle for this produst
" Ingredient Ecological Informeion: —
Mo ecological data available for the ingredients of this product.

13. DISPOSAL CONSIDERATIONS

EPA Waste ID Number: None

Special Instructions (Dispesal): Dilutc to 3 to 5 times the volume with cold water, Flush system with plenty of water,
Empty Contalners: Rinse three fimes with an appropriate solvent. Disposs ol empty container as normal trash.

NOTICE (Disposal): These disposal guidelines are hased on fedeml regulations and may be superseded by more stringent
state or local requirernents. Please consult your local environmental regulitors for more information,

14, TRANSPORT INFORMATION

D.O.T.:
D.0.T. Proper Shipping Name: Not Currently Regulated
DOT Hazard Class: NA
DOT Subgtdiary Risk: NA
DOT ID Number: NA

— DOT Packing Group: NA

LEAD: .
LC.AQ, Proper Shipping Nume: Not Currently Regulated
ICAQ Hazard Class: NA
ICAQ Subsidiary RISE: NA
ICAQ ID Number: NA
ICAQ Packing Group: NA

LM
LM.O. Proper Shipping Newe: Mot Currently Regulated

IM.O. Hazerd Class: NA

LM. Q. Subsidiary RIsk: NA

LM 0. ID Number: NA

FM.Q, Parfing Group: NA
Addilonad Information: This product may be shipped as part of & ehermicsl kit composad of various compatible
dangrrous goods fur amadytical or testing purposas. This kit would haye the following clusstGeation! Proper Shipping
Mame: Chemical Kit Mazard Class: 9 UN Number 3316

15. REGULATORY INFORMATION

U.S. Federal Regulations:
O8H.A.: This product mests the criteriz for 2 hazardous substance as defined in the Hazard Communication Standerd.
(29 CFR. 1910,1200)
E.P.A.:
S A.RA. Title Il Sectlon 311/312 Clegorization (40 CFR 370): Immediate (Acutc) Health Hazord Detayed
{Chromic) Health Hazard
S.A.RA. Title HI Sectlon 313 (40 €FR 372): This product contains & chemical(s} subject to the reporimg
requirements of Scction 313 of Title I of SARA.
— Sodium Nirofermricyanide.
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MATERIAL DATA SAFETY SHEET

Ideniity: Eyazalined solution - Product #3 32-000400, 22-000401, 32-000433, 32000445, A2-00446, 32-000448, 32-000448,

32-000450, 32-000451, 92-000452, 32-000454, BR-D00455, A2-000456, 32-000457, 32-000458, 22-000460, 22-000461, 32-000462,
B32-000453, 52-000470, 32-000471, 32-000492, 32-000493, 32-000494, 32-000456, I2-000502, 32-000504, 32-000505, 32000508,
32-000507, 32-000508, 32000510, 32000512 32403533 32-000534 F2-000538, 42001080 3:!-001170

il

Manufacturer: Fencall, Ine. Emurgancy Telophone: 1401 -232-1200
Adidresa: 825 Fast Highway 151 Information Talophurlo. 800-543-4842
Plattavilla, W1 53218 LISA Date Prepared: 05./01!03
oua Gumponos
(Specific Chemical Identity; Common Name{s)) |PEL TLV recommended
WHLKONIUM GHLDH]DE CASB #8001=b4:5 NONE: N/A =0.1%

':mmln. gz e . - e T
B T L] mlmull‘l

Bolling Paint: 200°|=(933"c) T [Speethic Gravity (A20)=1: NOT DETERMINED
Vapor Pragzura {mm Hg.): 760 Meitig Point: N/A

Voper Density (Ar = 1): NOT DETERMINED.  |Evaporation Rate (Butyl Acetats = 1): NOT DETERMINED
Solubliity In Water: 100%

Appna.rancu and Ddur COLORLESS LIQUID 'WITH ND DISGERNABLE QDOR.

- nt-a.:
T T R T ke

Extinguishing Media: THIS IS A NONFLAMMAELE AQUECUS SOLUTION,
Special Fire Fighting Proceduras: N/A
ummua! Flru und Explnamn Hnmrdn- NIA

_— e i

- Unstﬂbe NO Gondlns o Avaid: THIS PRODUCT ISSTABLE AND CONEIDERED NON-HE.AGTNE
Stable: YES UNDER NORMAL CONDITIONS OF STORAGE AND USAGE.

Incompatibifity (Materiale to Aveld): NONE KNOWN

_ Harardouz Decomposition of Bypraduers: NONE

— Hopzprdous May Dccur: NO Conditions T AveL: NQNE

Polymarization Wil Not Occor: YES

Route(s) of Entry: Inbalation? NO  Skin? NG  Ingestlon? YES

Health Hazards (Actite atd Ghranle): INGESTION OE VOLUMES IN EXGESS OF 20 LITERS MAY GAUSE GASTRIC IRRITATION.
Carcinogenicity: NTP? NGO 1ARC Monographs? NO  Q&HA Regulatad? NO

Signs and Symptoma of Exposure: NA N

Madlcal Conditlons Ganarally Aggravatsd by Exposure: N/A

Emergoney First Ald Procsduras: NOTES TO PHYSIGIAN: IN THE UNLIKELY EVENT OF RAPID INGESTION OF LARGE VOLUMES
OF THE SOLUTION, INDUCE VOMITING AND DBBEHVE THE PATIENT FOR GASTRIC IRRITATION.

i Ll

S A ) . o e CHie e

Stepa to Ba Taken In Cass Materlal 18 Halaasad or Epﬂled. FLUSH AHEA WITH WATEH THE SCOLUTION 15 NOT HCRA
HAZARDOUS WASTE,

Waste Disposal Mothod: NA

Precautions 1o B Takan In Handling and Storing: DO NOT FREEZE OR EXPOSE TO TEMPERATURES IN EXCESS QF
110°F (43°C) FOR EXTENDED FPERIODS.

Ol:har Pmcamlnns. N/A

P

; g
! " S AR \“”i
O by i it il

Resplratory Protection: N/A

w ol il e

Yentilation Local Exhaust: N/A Speclal; NA
Mechantcal: N/A Cther: NA

Protective Glovas: N/A Eys Protaction: N/A

Other Protective Clathing: N/A

Waork Hyglanic Practices: N/A

— Fart #32-003731 Rev D
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. MSDS 4163
Ultimate ACID EATER™

Material Safety Data Shest

CLIFT NDUSTRIES, INC.

"HEMTREC; 300-424-9300

CORPORATE: 200-996-990] HAZARD RATING
CHARLOTTE, NC 28226 2w Moderat2 .
3= High FIRE

DATE PREPARED: 11/12/98 4=Estreme REACTIVITY | 0
DATE REVISED: 11/12/01 {= Ingigmificam - PR 5
DATE OF ORIGINATION: 11712798 S
L PRODUCT IDENTIFICATION:

INtdmate ACID EATER™

i '

COMMON NAME: CLEANING COMPOUND
GENERIC NAME: CLEANER
CHEMICAL: MIXTURE
1. HAZARDOUS INGREDIENTS:
Ingredicnts CAS 5 0SHA PEL ACOH TLY

N Hazardons Ingredients
IH. PFHYSICALACHEMICAL CHARACTERISTICS:

) BOILING PORNT: 212 APPEARANCE: RED
SPECIFIC GRAVITY: 11499 FORM: LIQUID
MELTING POINT: N/D QLOR: AMINE
EVAPORATION RATE: ND VAPPSR DENEITY: ND
SOLUBILITY {(H20, 250) SOLUBLE PH: 10
VOLATIZES CONTEMT: 25 VO (gL) ND
Iv. FIRE AND EXPLOSION HAZARD DNATA:

FLASH POINT: DEGREES MORE THAN 300°F

LEL: ND ‘

UEL: WD

AUTOIGMNITION TEMPERATURE: NI

EXTINGUISHING MEDIA: _ Prodhict will not support flames, Water may be nazd o cool
Srm-cxposed coutkiners. Wear self-contained breathing
appathis,

UNUSUAL FIRES

EXPLORION HAZ ARDS: Cloged conminers exposed, tn heat mury ropture duc to
Pressute,

HAZARDOUS DECOMPOSITION PRODUCTS:  NONE KNOWN

\ REACTIVITY:

STABILITY- Siable

Moo known

CONDITIONS TO AVOQID:

+ 1 ———i T +— e W AT . — r— — - — 1 -
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.02 Box MSDS No: M01943
Livelgnd, CO US4 3053¢
(P70) 669-3050

MATERITAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENT]FICATION

Froduet Name: Acid Digestion lea for Mid Rangs TOC
Catalog Number: 2317100

Huch Company . Emerpency Telephons Numbers:
P.OBox 389 {Medical and Transportation)
Loveland, CO USA 80539 {303) 6235716 24 1lour Service
(970} 669.3030 (515)232-2533 Barm - 4pm CST

MSDS Number: M01943
Chemivel Nepne: Mot applicable
CAS Na.: Not applicable
Chemical Fotmula: Not, applicable
Chemical Family: Not applicable
Hagurd: Cgreinogen, Causcs cyc burns. May conse frrilatipn,
Date of M3DS Preparaion:
Dmy: 24
- Month: 09
Year: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

CAS No.r 7732-18-5
TSCA CAS Number: 7132185
= Percent Range: 90.0 - 1000
Percent Range Units: volume / volume
LB50: Nonsreported -
LC50: None reported
TL¥: Not established
PEL: Not cstablished
Buazard: No effects anticipated

CAS No.: 7664-93-9

TSCA CAS Nunther: 7664-93-9

Percent Range: 10-50

Percent Ronge Unifs: volume / volume

LD350; Oral rat LDS0 = 2140 mg/ke,

LC50: Inhalation rat LCS0 =87 ppm/4 he

TLF: 1mg/m® (TWAY, 3 mp/m® (STEL)

PEL: | mg/m® -

Hazard: Cavscs sovere bums, Harmful if inhaled. Recogrized carcinogen.

3. HAZARDS IDENTIFICATION

Emergency Overview:
Appenrance: Clear, colotless lquid
Odor: Acidic
CALUSES EYE BURNS MAY CAUSE RESPIRATORY TRACT TRRITATION .
CANCER HAZARD CONTAINS SULFURIC ACID WHICH CAN CAUSE CANCER

B T A L L LT
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(970) 669-3050

"= 6, ACCIDENTAL RELEASE MEASURES

Spill Response Notice:

Only persons properly qualified to respond o e cmcrgency involving hazardous substances may respond 1o a spill
sesording to federal regututions (OSEHA 29 CFR 1910,120(a)v}) and per your company's smergency response plan gnd
guldeliney/procedures. See Section 13, Speclal Instractions for disposal assistance.

Containment Technigue: Absotb spilted liquid with non-reactive sorbent material. Etop spilled meateriul fom being
released to the environment,

Clzan-np Technigner Caver spilled material with an alkali, such s soda ash or sodium bicarbonate. Sevop up sturry into
a large beaker, Adjust to a pH between 6 und 9 with an alkali, such 85 sods ash or sodium bicarbonate. Flugh reacted
miaterial 1o the drain with a largs excess of water, Docontaminate the area of the spill with a soap solution.

Evaguotion Procedure:  Evacuate local ares (15 foot radius or as directed by your [eility's emergency response plan)
when: If conditions warrant, increase (he size of the cvacuation. a pallon o save of iquid iz spilled, If conditions warrant,
increase {he size of the cvacuation '

Speclal Iugtrudions (for accidental release): Mixlurs contains a component which is regulated as a water pollutant.
Produet 15 regilated us RCRA hazardous wasts,

304 EHS R (40 CFR 355): Sulfirric Acid - BQ 1000 Ibs.

D.O.T. Emergency Response Guide Number: 154

7- HANDLING / STORAGE

Handling:  Avoid contact with ayes Do not bresthe mist or vapors. Usc with adequate ventilation. Maintain general
industrial hygiene practices when uging this product. Wash thoroughly after handling.
Storage: Store between 10° and 25°C, Keep container tightly closed when not in use,

Flammability Class: Not applicablc

8. EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

Engineering Controls: Have an eyowash station nearhy. Use general ventilation tn minimize exposurs W mist, vapor or
dust, Maintain genera] industnial hygiene practices when using this product.
Personal Protertive Equipment:
Eye Protection: chemical splash gopgles
Skin Protection: disposable latex gloves lab coat
Inhulation Protection: adequate ventilation
Pracoutipnery Meavares:  Avold contact with! ¢yes skin Do not breathe: mist/vapor Use with adequate ventilation.
Protect from: heat Wash tharoupghly after handling, oo
TL¥: Not Estublished
PEL: Not Established

9. PHYSICAL / CHEMICAL PROPERTIES

Appeargnce;  Clesr, colorless lguid
Physieal Steter Liquid
Molesular Weighe: Not Applicable
Odar: Acidic
pH: <03
Fapor Pressiere: Not Determingd
Vapor Densly (alr = 7}: Nol Délérmingd
Boiling Point; ~ 100°C
Melting Point: Not Determined
Specifle Gravity (water = 1): Not Determined
Evaporation Rete (water = 1): Not Determined
Yolarile Organle Compoinds Corteni: Mot Appliczble
FPartition Ceefficient (n-octanol / water): Nof Applicable
Solubiliy:
Water: Miscible
Acid; Migeible
Other: Not Determined

R
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Hash Company Date Printed 9/24/04
P.0.Box 389 Lo MSDS No: MOI943
Lovelard, CO USA 80539 :
{970} 669-3050
IMO.;

LM.O. Proper Shipping Name: Comrosive Liquid, Acidic, Inorgmmic, N.O.S.
( <10%% Sulphuric Acid in Solution)
LM.O. Huzard Class: 3
L M0 Subsidiary Rivk: NA -
LM.Q. ID Number: \TN3264
IM.O. Packing Group: 11
Addittanal Information; This product may be shipped as part of a chemical kit composed of vatious compatible

dangerous poods for analytical or (esling purposcs. This kit would have the followlng classltlcation: Proper $hipping
Mame: Chemical Kit IMamard Class: 9 TN Number 3316

15. REGULATORY INFORMATION

U.S. Federal Regulations:
(.83.8.A.: This product meels the ¢rilerin for # hazardous substance as defined in the Hazard Communleation Standard
. (29 CFR 1910.1200)
EFA:
- S.ARA. Tie HT Seetion 311/312 Calegorization (40 CFX 370): Imcd;ate {Acute) Health Hazard Delayed
(Chronic) Health Hazard
SARA, Title LI Section 313 (40 CFR 372)¢ This pmdm:t containg a chemmn](s) suhject Lo the reporting
raquirements of Section 313 of Title 11 of SARA.
Sulfuric acid
302 (EHS) TPQ (40 CFR 355); Sulfuric Acid 1000 Ibs.
304 CERCLA RQ (40 CFR 302.4)¢ Sulluric Acid 1000 lbs,
J04 EHS RQ (40 CFR 553): Bulfuric Acid < RQ 1000 Ibs.
Clean Water At (40 CFR 116.4): Sulfuric aeld » RQ 1000 ks,
RCRA: Containg RCRA regulated substances. See Bection 13, ERA Waste ID Number.
C.A.8.C.: Not applicable
Stote Regulations:
_ Califernia Prop. 65: No Prop, 65 listed chemicals arc present in this product.
: Identification of Prop. 65 Ingredient(s): None
Trade Secret Registry:  Notapplicable
Nuational Inventories: ‘
LL§. Irventory Status: All ingredicnts in this produet are Hsted on the TSCA §(b) aventory (40 CFR, 710),
TSCA CAS Number: Not Applicable

16. OTHER INFORMATION

Intended Use: Digestion reagent

References: 'TLV's Threshold Limit Values and Biologieal Exposure Indices for 1992-1993, American Conference of
Govenunentul Industrial Hygienists, 1992, Inshouse information. Technical Judgment. Air Contaminants, Federal
Register, Vol. 54, No, 12, Thursday, January 19, 1983, pp. 23322983, Yendor Information. JARC Monographs on the

EBvaluation of the Carcinogenic Risks to Humans. World Health Organlzetion (Volumes 1-42) Supplement 7. France:
1987.

Revision Summary: Updatcs in Section(s) 14,

Lepend:
NA - Not Applicable wiw - weight/weight
NI - Mot Determinad wiy - weight/volume
NV - Mot Available ¥/v - volume/volume

USER RESPONSIBILITY: Each user should sead and understand this information and incorporate it in individual sitc safety
progratgs in accordence with applicable hazard communication siandards and repulations.
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MATERIAL SAFETY DATA SHEET

L CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name: SulfaVer @ 4 Sulfste Reagent
Cmalog Number; 1205599

Hach Company Emergency Telephone Numbers:

P.0.Box 389 {Medical and Transportation)

Loveland, CO USA 80539 (303) 623-5716 24 Hour Servies

{%70) 6569-3050 (515)232-2533 Bum - 4pm CST
MSDE Number; MOO04E

Chemical Nome: Not appheable
CAS No.: Mot applicable
Chemical Formula: Mot applicable
Chemlcal Fammdly: Not applicable
Hazard: Causcs scvere eve irritation.
Dime af MSDS Preparation:

e 13

Monthr 12

Year: 2004

2. COMPOSITION / INFORMATIGN ON INGREDIENTS

Bariym Chloride
CAS Vo 10326-27-9
. TSCA CAS Numbher: 10361-37-2
o Pereens Range: 40.0 - 50.0
Pereent Range Unlis: weight [ weight
LD30: Oral yt LD50 = 118 my/kg  Oral Human LD 0 = 11400 pp/ke
LO50: Mone reported
TLV: 05 mgjmz a5 Ba
PEL: 0.5 mg/m’ 05 Ba
Huzord: May cange jeritation, Toxio,

Citrie Acid
CAS Ne.r 77-92- -~ -
TSCA CAS Number: 77-92-5
Percent Range: 55.0-65.0
FPercent Range Units: weight / weight
LD50: Oral rat ED50 = 6730 me/Ke
LC50: None reported
TEV: Mot cstablished
FPEL: Not established
Hazard: Causes severe eye iilation.

3. HAZARDS IDENTIFICATION

Emergency Overview;
Appearance: White powder
Oddor: Nonc
CAUBES EYE [RRITATION MAY CAUSE SKIN AND RESPIRATORY TRACT IRRITATION
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Hoelr Compary LDate Frivoed 1200 300+
P.0.Box 38¢ MSIS No: MODOAE
Loveland, €0 USA 80539
(971) 669-3050
- Mecharical Impact: None reported

Extinguishing Media: Usc media appropriate to surrounding fira conditions
Fire Fighting Instruction:  As in any firc, woar self-contained breathing appararus pressurg-demand and fall protective
gear.

6. ACCIDENTAL RELEASE MEASURES

Spill Response Notice:

Only persons proper)y quatified (o respond fo sn emergency involving hazardows substances maty respond to 2 spill
arcording to federal regulations (OSHA 20 CFR 1910.120(a)v)) and per your company's smergency response plan and
pridelines/procedures. See Section 13, Special Instroctions for disposz] sssistance, ‘
Containment Technique: Releases of this material may contaminate the environment. Stop spitled material from being
relcased to the environment.

Clean-up Technigue: Avoid contact with spilled material. Sweep up material. Dispose of material in ap E.P.A. approved
hazerdous weste facility. Decontaminate the area of the spill with a soap solution.

Evacuation Procedure: Evacuate local arca (15 foot radius or as dirceted by your facality's emergency response plan)
when: any quantity is spilled. If conditions warrsnt, increase the size of the cvacuation.

Special Instrirctipns (for accidental releese): Mbrture containg & component which is repulated as havardous waste,

304 EHS RQ (40 CFR 355): Mot applicable

D.O.T. Emergency Response Gulde Number: None

7. HANLLING / STORAGE

FHamifiing: 4 id gonet with cyes skin clothing Do not bre the dust. Wesh (heroughly after hundling. Mainizin
guncral industrial hygiene practecs when using this product.
Storage: Store away from: exidizers Protect from: moistire

Flapinabitity Class: Not applicable

— 8, EXPOSURE CONTROLS / FROTECTIVE EQUIFMENT

Engineering Corirols: Have an evewash station nearby. Use a fume hood to avoid exposure 1o dust, mist or vapor.
Maintain ‘general mdusirial bygiene pmctices when uﬁing 1his producl.
FPersonal Frotectlve Eguipment:
Eye Protection: safety glasses with top and side slnc;lds
Skin Protection: disposable latex gloves lab coat
Inhalmtion Provection: adequate ventilation
Precaurignary Measres:  Avaid contect with: eyes skin clothing Do not bregthe: dust Wagh thotoughly after handling,
Protect from: molisture Keep awey fom: oxidizers
IL¥: Not established
PEL: Not establizhed

9. PRYSICAL / CHEMICAL PROPERTIES

Appearance:  Whits powder
Physieal State: Solid
Molerular Welpht: Not applicable
Ddor: None
pH: of a 5% sohttion ~ 2.0
Vupor Pressure: Nol pplicable
Vapor Density (alr = 1); Not applicable
Boiling Point: Wor applicable
Meiting Point: - 124°C (255 °F)
Specific Gravity (water = 1): ~2
Fvaporatien Rate (water = 1): Nol gpplicabie
Fulatile Qrgenic Compounds Confent; Nol spplicuble
Partition Cocfficient {n-ovianal /water): Not upplicable
Sohubllity:
Wuter: Soluble
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— ICAQ Subsidqlary Risk: NA
ICAQ ID Number: NA
JCAD Packing Group: NA
IMO.:
IM 0. Proper Shipping Name: Not Currently Regulated
IM.O. Hazaerd Class: NA
LM, Q. Subsidiary Risk: NA
LM.Q. D Number: NA.
LM.0, Packing Group: NA
Addifional Information:  This product may be shipped as part of 9 ehemical kit composed of various compatible
dangerous goods for analytical or tegting purposss. This kit would have the [ollowing clagsification: Proper Shipping -
Wame: Chomical Kit Hazard Class: 9 UN Number 3216

15. REGULATORY INFORMATION

[LS. Federal Regalations:
0.8 A This produet meets the eriteriz for a hazrardous substance 25 defined in the Hazard Communication Standard.
(29 CTR, 1910.1200)
EPRA.; :
S_AR.A, Title T Section 311/312 Categorization (40 CFR 378): Immediate (Acuts) Health Hazard Delayed
{Cheonic) Tteslth Thsand
S.ARA e 1] Section 313 (40 CFR 372)¢ This product contains & chemical{s) subject 1o the reporting
requirements of Scetion 313 of Title 111 of SARA.
Burium Chloride
302 (EHS) TPQ (40 CFR 355} Mot applicablc
304 CERCLA RQ (40 CFR 302.4): Not applicable
304 EHS RO (40 CHR 355): Not applicable
Clean Water Act (40 CER 116.4}: Not applicable
— RCRA: Contains RCRA regulatod substances. See Section 13, EPA Waste 1D Number,
C.P.5.C: Not applicable
State Regulotions:
Califprnia Prop. 65: No Prop. 65 listed chemicals are presant in this product.
 Mdentification of Prop. &5 Ingredient(s): Not applicable
Trade Secrer Regigtey: Wotapplicable
Natlonal Yrventories:
U.5. Inventory Stetwes: All ingredicnts in this product are listed on the TSCA 8(b) Inventory {40 CFR 710).
TSCA CAS Number: Not applicable

16. OTHER INFORMATION

Imended User Sulfate determination

Referepces: TLV's Threshold Limit Values znd Biological Exposure Indices for 1992-1993. American Conference of
Covernmentsl loduatrial Hypieniste 1092, Air Contaminants, Federal Regisier, Vol. 54, Mo. 12 Thursdsy, Jannary 19,
1989, pp. 2332-2083. In-housc mformation. Technien) Judgment. Outside Testing. Vendor Information. Gosselin, R E.
ctal. Clinical Toxicology of Commercis] Products, Sth Ed. BaMlimors; The Williams snd Wilkins Co., 1984, Sux, N.
brving., Dangerous Properties of Industrial Materials, 7th B4 New York: Vin Nostnnd Reishold Co., 1989, Pasty, Frak
A. Industrial Hygicne and Toxicology, 3rd Revised Edition. Voluma 2. New York: A Wiley.Interscience Publication,
1981, NIOSH Registey of Toxic Effects.of Chemical Substimees, 1985-86. Cincinnati: U.S. Department of Health and
Human Servicey, April, 1987,

Revision Sununary: Updales in Seetion(y) 14,

Legend: ‘
NA - Mot Applicable W/w - weight/weight
ND - Not Determingd wiv - welght/volume

NV - Nol Avalablc v/v = volume/volume
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

FProduct Nome: Acid Dhgestion Vials for Low Range TOC
Cutaleg Number: 27603

Hach Company Emetpency Telephone Numbets:

POBox 388 {Medical and Iransportation)

Lovcland, CO USA 80539 {303y 623-5716 24 Hour Servies

(970) 665-3050 (515)232-2533  Ram - dpm CST
MEDS Nambar: MO1741

Chemieal Namer Not Applicable
CAS No.: Not Applicahle
Chemical Formula: Not Applicahle
Chemical Familp: Notapplicahls
Hazard: Carcinogen. Causes sye bums,
Daote of MSDS Preparation:

Day: 24

Month: 0%

Fear: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

18 w

CAS Nowt 7732-18-3

‘ T8CA CAS Namber: 7732-18-5

= Percent Range: 80.0 - 90.0

Percent Range Units: volume / volame
LD58: None reported
LOCS0: None reported
TLV: Noi established
PEL: ‘Mot established
Hugard: No efleels snlicipaied.

Sulferic Acid
CAS No.: 7664-93-.9
ISCA CAS Namber: T664-93-9
Percent Range: 5.0-15.0
Pereent Range Units: weight f volume
LD50: Oral rat LD50 = 2140 mefkp_
LC30: nhalation rat L0 = §7 ppm/4 b
TLV: 1 mp/m? (TWAY: 3 meg/m? (3TTL)
PEL: 1 mg/m®
Hazard: Canses severe bumns. Harmfud if inhaled Recognized carcinogen,

3. HAZARDS JDENTIFICATION

Emergency Ovenview:
Appearance: Clear, colortess liquid
Qdor: Wone
CAUSES EYE BURNS HARMPUL IF INHATED MAY CAUSE SKTN TRRITATION
CANCER HAZARDY CONTAINS SULFURIC ACID WEICH CAN CAUSE CANCER
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6. ACCIDENTAL RELEASE MEASURES

Spill Response Notice:

Oniy persons properly qualified to respond (o an emergency invalving hazardous substmees may respond to a spill
according to federal regulations (OSHA 29 CFR 1910.120(a)(v)) and pér your company's emergency response plan and
guidelines/procedures. Ses Scction 13, Special Instructions for disposal essistance.

Containment Technique:  Absorb spilled liquid with non-reactive sorbent material. Stop spilled material from belng
releared tn the environment,

Clean-ip Technique: Cover apilled materia] with un alkali, such a5 soda ash or sedium hicarbonate. Scoop up slurry into
& large beaker. Adjust to 2 ph! between 6 and 2 with an alksll, such a2 soda ash or sodiom bicarbonate, Dispose of material
in an E.PA. approved hazardous wasle facility. Decontaminate the ares of the spill with @ soup solution.

Evacuation Frocedure: Evacuatc local arca (15 foot rading or as directed by your fucilily's emerzency response plan)
when: any quantity is spilled. }f conditions warmun, inerease the size of the evacuarion.

Special Instructions (for aecldentol release): Mixtare contains a component which is rapulated as & water pollutant,
Mixture containg a componen which is regulated as hazardous waate,

304 EHS RO (40 CFR 355): Sulfune Acid - RQ 1000 Ibs,

D.0.T. Emergency Response Gulde Number: 154

7. HANDLING / STORAGE

Handling: Avold contact with eycs skin Do not breathe mist or vapors. Wash thoronghly after handling. Maintain
peneral industrinl hygiene practiees when using this product,
Storage: Keep comtniner tightly closed when not in use,

Flammabifity Class: Not applicabile

8. EXPOSURE CONTROLS / PROYECTIVE EQUIPMENT

Enginesring Controls: Have an cyewash station nearby. Have a safety shower nearby. Maintain adequate vendilation to
s kﬂeg vapor level below TWA Tor ¢hericuls in this produst, Maintain general indusiial ygiene practices when using this
praduct.
Personel Prodective Equipment: i
Eye Protection: safety glasses with top end side shiclds
Skin Protection: lab coar disposable latex gloves
Inkalution Protection: adequate venrilation
Precartionary Measures:  Avold contaet with! eves skin Do not breathe: mist/vapor Wash thoroughly aftcr handling,
Vs with adequate ventilation.
TLV: Mot Established
PEL: Not Established

9. PHYSICAEL, / CHEMICAL PROFERTIES

Appearance: Clear, colorless liqouid
Physical State: Liquid
Molecular Weight: Not Applicebls
Chior; Nome
pH: Mot Defermined
Fapeor Pressure: Mot Determined
Vapor Density (air = 1} Not Determained
Boiling Point: Not Deicrmined
Melting Pgimt; Not Dotermined
Specific Gravity (water = 1): Mol Determingd
Evaporation Raie (water = 1): Not Determined
Volatile Organic Componnds Conient: Mot Applicable
Puriition Coefficient {n-octane! / woler): Not Applicable
Solubility:
Water: Seluble
Acld: Soluble
Other: Not Detarmined '
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e TCAD Subsidiary Risk: WA

TCAQ ID Nurther: UN3264

ICAQ Packing Group: I
MO v

LM.C. Propar Shipping Name: Corrosive Liquid, Acidic, Inorganic, N, O 3.

(< 45% Sulfurie Acid in Solution)

LM.0, Hazard Class: 8

LM.0. Subsidiary Risk: NA,

LM.O. ID Number: \IN3264

LM.O. Packing Graup: 111
Additionad Informeation: This product may be shipped a5 part of & chemicad kil compoyed of various compatible
dangerous gonds for pnalytien] or tosting purpeses. his kit would have the following classilieation: Proper Shipping
Mame: Chemicat Kit Harard Chass: 9 TN Number 3316

15. REGULATORY INFORMATION

[L.5. Federal Regulatlons:

O.8.H.A.: This product meets the criteria for 2 hazardoos substance g defined in the Hamrd Commumication Stendard,

(29 CFR 1910.1200}

EPAL
S A.RA. Title I Sectlon 311/312 Cateporization (40 CFR 3701 Immediate (Acute) Health Huzard Deluyed
{Chronic; Health Hazard
S.ARA, Tife IHI Section 313 (40 CFR 372): This product decs NOT contain any chemical subject to the reporting
mequirementy of Scotion 313 of Title 11T of SARA.

302 (EHS) TPQ (40 CFR 355} Sulfuric Acid 1000 lbs.
304 CERCLA R¢ (40 CEFR 302.4): Sulfuric Acid 1000 Ths.
304 EHS RQ (40 CFR 355): Sulfuric Acid - RQ 106D Ths,
Clean Water Act (40 CFR 116.4);  Sulfinic acid - RQ 1000 Tbs.
- RCRA: Comtains RCRA roulatad sibstances. See Section 13, EPA Waste TD Nomber.
C.P.S.C: The lubel for this product bears the signal word "POLSON" becanse the conceniration of Sulfuric Acid in tha
product is prester than/aqual 1o 10%,
Stare Regulatlons:
California Prop. 65: Mo Prop. 65 listed chemicals are present in this produst,
Tdentiftcation of Prop. 65 Ingredient{s): --
Tride Secret Registry: Mot applicable
National Inventories:
.8, Inventory Siates: All ingredients in this product are listed on, the TSCA 8(b) Inventory (40 CER 710).
TECA CAS Number: Not Appliceble

16, OTHER INFORMATION

Intended User Determination of chromium

Keferenes: 29 CER 1900 - 1910 (Code of Federnl Regulatons - Labor). Air Contaminants, Federal Register, Vol. 54,
No. 12, Thorsday, Tanpery 15, 1989, pp. 2332- 2933, CCINFO RTECS, Canadian Centre for Occupational Health and
Safety. Hamilton, Ontario Canada: 30 June 1993 TARC Monographs on the Evaluation of the Carginogenic Risks 1o
Humans, World Health Organization (Volumes 1-42) Supplement 7. France: 1987. List of Dangerous Substances
Classificd in Annex I of the EEC Directive (67/548) - Classification, Packaging and | abeling of Dangerous Substances,
Amended July 1992, Ourslde Testing, Sbhah Answal Report on Carcinogens, 1991, U.S. Department of Health end Human
Serviges, Roekville, MD: Technical Resources, Ing. 1991, Technical Judgment. TLV's Threshold Limit Valucs and
Biological Exposure Indices for 1952-1993. Americun Confersnee of Governmenta! Industrial Hyveienius, 1992,

Revision Summery: Updates in Scction(s) 14,

Legend:
NA - Not Applicable whv = weight/weight
ND = Not Determined w/v - weight/volume
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Fraduct Neme: Low BRenge TOC Indicator Amipules
Cotalog Number: 2789510

Huch Company Emergency Telephone Numbers;
P.O.Box 339 (Medical and Transportation)
Tarveland, CO U3A 20539 (303) 623-5716 24 lour Service
(9703 569-2050 (515)232-2533 Ham - 4pm CHT

MSDS Nupher: M01742
Chemical Name: Not Applicable
LAS No,» Not Applicable
Chemieal Formudar Mot Applicable
Chemical Family: Not applicable
Huzard: Practically non-toxie. No effiers anticipuled,
Dot of MEDSR Preparation:
Dy 24
Morth: 9
Year: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

Deminsealired Water
CAS Na.: T732-18-5
TRCA CAS Number: T132-18.5
Percemt Range: = 900
Percent Range Unlts: volume / volime
LD3G: Nons reporiad
LC50: None reported
TLV: Not cstablished
PEL: Mot established
Hazard: No ellesls anticipated,

her eom

CAS Ne.: Not applicable

TSC4 CAS Number; Not applicebls
Percent Ronpe: < 1.0

Percent Ramge Undts: weight / volume
LD50: Not applicable

LO56: Not applicabls

TL¥: Mot established

PEL: Mot established

Hazard: Any Ingrediont(s) of this nroduct listed as "Other component(s)” is not considered a health hazard to the user of
this product.

3. HAZARDS IDENTIFICATION

Emergency Overview:
Appearancer Clesr, blue liauid
Odor: None
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Spill Response Notive;

Only persons properly qualified to tespond 1o wn emergency invelving hazardous substances may respond te a spill
secording to federal regulatons (OSIIA 25 CFR, 1910.120¢a))) and per your company's emergency respense plan and
avidelines/procedurcs. Sce Section 13, Specint Instructions for dispozal assistance.

Containment Technigue:  Absorb spilled liquid with non-reactive sorbent material.
Clean-up Technigue: Flush the spilled materiad 10 the drain with a laree excess of water. . Decontaminate the area of the
spil with a soap solution.
Lviaenation Procedury: Evacuate us needed to perdirm »pill clean-up. If conditions warrant, inerease the size of the
avacuilion,
Speciel Inytructions (for accidental release): Not applicohle
304 ERS RQ (40 CFR 353): Mot applicable
. DLO-T. Emergency Response Gride Number: None

7. HANDLING / STORAGE

Hundling: Avoid contact with eyes Maintain general industrial hygiens practices when vsing (his product.
Starage: Keep container dghtly closed when not in usc. Protect from: heat
Fluerenuabifity Cluss: Not applicable

8. EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

Engineering Condrols: Maimtai general industrial hygiene practices when using this product.
FPersonal Protective Egquipment;
Eye Protecrion: safety glasses with top and side shields
Shin Protection: Mot applicablc
Inhalation Profection:  wleguate ventilation
Precawtionary Meoxures:  Avoid eontact with; oyes 'Wash thoroughly afier hundling, Protect fiom: heat
TLF: ot Exblished
PEL: Mot Establighed

9. PHYSICAL / CHEMICAL FPROPERTIES

Appearancer Clear, bluc liquid
Physicul Stater Liquid
Muoleaular Weiphi: Not Applicable
Odor: Nane
pH: 1015
Vapor Pressure: Mot Determined
Vapor Density (air = 1) Not Determined
Boillng Foini: Mot Determined
Meliing Point: Not Determined
Specific Gravity (water = 1): Not Determined
Evaporation Rate (waier = I): Mot Deterttined
Volatile Orgenic Compourds Content: Mol Applicuble.
Partition Cocfficient (n-octanol / waier): Not Applicakie
Solubility:
Waer: Soluhle
Actd: Soluble
Other: Not Determined
Metal Corrosiviy:
Steel: WMot Delermined
Abiminum: Not Determined

10. STABILITY / REACTIVITY

Chemical Stalility: Stable when stored under proper conditions.
" Conditions fe Avold: Hest Evapurution
— Regotivity / Incompatibillty: Nome raporied
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= 15. REGULATORY INFORMATION

UL.S. Federal Regulmtions:
O.5.H.A.: Thig produet does not meet tha eeteris for » hazardous substance as defined In the [Tavard Communication
Standard. {29 CTR 1910.1200}
EPA:
S.ARA. Title LI Section 311/312 Cotegoripenion (40 CFR 370); ‘This product is not haxardous under 29
CFR.1916.1200 ynd therefore is not covered by Title 1Y under SARA,

S, RoAs Title I Section 313 (40 CFR 372): This product does NOT contain any chemical subject to the eeporting
requirements of Bection 3173 of Title UT of SARA,

302 (ETLS} TPQ (40 CFR 355); Not applicable
304 CERCLA RQ (40 CFR 30.2.4): Not applicable
304 EHS K3 (40 CFR 335): Moi applicable
Clzan Water Act (40 CFR 116.4): Notopplicable
RCRA: Contains no RCRA regulated substances.
C.P.5.C.r Not appliceble
State Repulations:
Culifornin Prop. 65: Mo Prop. 65 listed chemieals are present in this praduoet.
Hewtifieation of Prop. 65 Ingredient(s): Nonc
Trade Secret Regisiry: Mot applicable
National Inversories:
U.S. Inventory Status: All ingredients In this product are listed on the TSCA &(b) Inventory (40 CFR 710).
TSCA CAS Number: Not Applicable

16, OTHER INFORMATION

Intended Use: Indicator

References: 26 CFR 1500 - 1910 (Code of Federal Repulations - Lubor). Techoieal Judgment. In-houst information
Revision Summary: Updates in Section(s) 14,

Legend:
NA - Not Applicable whw - welght/weight
ND - Not Determined wiv - weighi/volume
NV - Not Avaifablc viv - velume/volume

USER RESPONSIBILITY: Each user should read and understand this infotmation and ncorparate it ir individual site safaty
programs in accordancs with applicable hazard communication standards and regulations.

THE INFORMATION CONTAINED HEREIN IS BEASEDR ON DATA CONSIDERED TO BE ACCURATE,
HOWEVER, NO WARRANTY IS EXFRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA
OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF.

HACH COMPANY £2004
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name: TOC Persolfate
Catalag Number: 2790166

Huch Company Erergency Telephone Numbers:
PO 3ox 389 {Medical gnd Trunsportation)
. Loveland, CO USA 80535 {303) 623-5716 24 Mowr Herviee
(979) 669-3050) (515)232-2533 Ram - 4pm 5T
MSDS Number: MOD039

Chemical Name: Peroxydisulfuric Acid, Dipatassivm Salt
CAS No.- 7727-21-1 '
Chemival Formula: KzSgOg
Chemical Family: Qxidizing Agents
Hlazard:  Causes scverc eye ireitation. Oxidizer. Allcraen
Dare of MSDS Preparation:

Day: 22 )

Momth: 09

Year: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

Potsssinm Persulfaty
CAS No.: Ti27-21-1

TSCA CAS Number: 1727.21-1

FPercent Range: 1000

Percent Rapge Unizs: weight / weight

LP50: Oral Rat LT50 = 802 mg/kg

LT50: Nooe reported

TLV: 5 mg/m’

PEL: Not established

Hazard: Causes severe cye imitation, Oxidizer. Allergen

3. HAZARDS IDENTIFICATION

Emargency Overview:
Appeargnee:r While to light yellow crystals
Odor: None
CAUSES EYE ANL RESPIRATORY TRACT IRRITATION
MAY CAUSE ALLEFRGIC SKIN AND RESFIRATORY REACTIONS
STRONG OXIDIZER: CONTACT WITH OTHER MAIERIAL MAY CAUSE FIRE

HMIS:
Heulth: 2
Flammabilitys )
Reactivity: O
Protective Equipment: X - Scc protective equipment, Section 8.
NFPA: .
Heaith: 1
Flammability: O
Reactivity: 0
Symbol: sy
Potential Health Effecis:

4022/043

#oots/012
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Evacuarion Provedure: Evacuare local area (15 foot radivs of a4 divected by your facility's smergency response plan)
when: a pound or more of loosc powder is spilled. If conditions warrant, increase the size of the svacuation.

Spevial tnsiruietions (for accidental releass): Mixture containg a component which 15 regulated as hazardous waste.
304 EHS RO {40 CFR 355): Nol applicuble

D.O.T. Emergency Response Guide Nuinber: 140

7. HANDLING / STORAGE

Handling:  Avoid conlacl with cycs skin Do not breathe dust. Wash thoroughly aller handling, Maintain general
Industrial hygiene prctices when vsing this product
Storager Kcep away from: reducers oxidizable matcerials Protect from: moisture heat

Flammability Class: Not applicable

8, EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

Engineering Controls: Have an eyewash station pearby. Use s fume hood to avold exposure to dust, mist or vapor.
Persenal Protective Equlpment:

Eye Protectlon:  salety glasses with top and side shiclds

Skin Protecfion: lab voat disposable latex gloves

Inhalativn Profection: laboratory fame hood
FPrecautionery Measures: Avoid contact with! eyes skin Do not breathe: dust Wash thoroughly afier handling, Keep
away fom: oxidizable materials radneers
TLV; 5 mg/m’
PEE: Not established

9. PHYSICAL / CHEMICAL PROPERTIES

Appeararee: White to light yellow crystals
- Physical Stmte; Solid
Moleeular Weight: 270,32
C¥dor: None
DH: of 5% solhrtion=4.1
Vapor Preyspre: Not applicable
Vapor Density (air » 1): Wal gpplivabls
. Boiling Point: Not applicalle

Melisng Point: Decomposes at >100°C or 212°F
Specifie Gravity (witer = 1): 2477
Evaporation Refe (wader = 1) Not applicable
Volntite COrganic Compounds Content: 0.0%
Fartition Cagfficient (r-octenel /water): Not determined
Solubliity:

Water: Soluble

Acid: Not determined

Other: Not detormined
Metal Carroshtiy:

Kteel; 0.704 inAyr

Aluminam: 0.137 infyr

10, STABILITY / REACTIVITY

Chemical Stabifity: Stable when swored under proper conditions,
Conditions te Aveid: Excess moistre Exposure to air. Heating to decompaositdon.
Reactivity / Incompatibility: May react violently in contace with: oxidizeble matetial reducers

Hazordous Decomposition: Heating to decomposition releases toxic andfor corrosive fumes of: sulfir oxides
Heuzamiows Pelymerigation: Will not ocour.

11 TOXICOLOGICAL INFORMATION
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0.5 4. This product meets the criteria for a hazardous substanee uy defined fn the Hazard Comemunication Standurd,
€29 CFR 1910.1200)

Era.:

S.ARA. Title HI Seetion 3 1/312 Cavegorizarion (40 CFR 3705 Immediate (Acute) Health Hazard Delayed
(Chronic) Healith Hazard Firs Hazard

SA.RA. Thle ITT Section 313 (40 CFR 372): This produet does NOT conlain any chernies] subjest to the reporting
requirements of Section 313 of Tille IH of SARA.

302 (EHS) TPQ (40 CFR 353): Mot applicable
3 CERCLA RQ (40 CFR 392.4):  Not applicable
and EHE RO (40 CTR 355): Not applicable
Clean Water Avd (40 CFR 116.4): Nol applizable
RCRA: Containg RCRA regulaled substances. See Section [3, EPA Waste 1D Number,
C.P.8.C.r Not applicable
Stme Regulations:
Catifornla Frop, 65: No Prop. 65 Hsted chemicals sre present in this product.
Identification of Prop. 65 Ingredient(s}: Not applicebls
Trade Secret Repistry: Nol apphcubls
Nationol Inventories:
U8 Inventery Status: TSCA Listed: Yeg
T8C4 CAS Number: 7727-21-1

16. OTHER INFORMATION

Intended Use: Laboratory Reagent
References: TLV's Threshold Limit Values and Biclogicsl Exposure Indices for 1892-1993, Amercnn Conference of
Goverproenial Industrial Hygienists, 1992, The Merck Index, 11th Ed. Rabway, New Jersey; Merck and Co., Inc,, 1989,
Technicdl Judyment., Sax, N. Irving. Dangerous Properties of Industrial Materials, 7th Ed. New York: Van Nosirand
— Reinhold Co., 1989, List of Dangerous Substances Classified in Arnex I of the EBC Directive (67/548) - Classification,
Packaging and Labeling of Dangerous Substances, Amended july 1992, in-house information. Fire Protection Guide on
Hazardous Materials, 10th B¢, Quincy, MA: Nationsl Fire Protection Fire Protection Guide on Hazardous Matetials, 10th
Ed, Quiney, MA: National Firc Protection Association, 1991, CCINFO RTECS. Canadian Centre for Occupational
Health and Safety. Hamilton, Ontarie Canada- 30 June 1993, CCINFO MEDS/FTSS. Canadian Centre for Occupational
Healllz and Safety. Hamilton, Ontario Canada- 30 Junc 1993, Air Contaminants, Federal Register, Vol, 54, No. 12.
Thursday, Tenuary 19, 1989, pp. 2332-2083. 29 CPR 1900 - 1910 (Code of Federal Regulahons Labar).
Revision Surmmary: Updates in ’Scction(s) 14,

Legend:
NA-Naot Applicable WIW - weighUweight
ND « Mot Letermined wiv » welght/volume
NV - Mot Available vfv - volume/volume

USER RESFONSIETLITY: Euch user should read and inderstand this informution and ineorporate it in individuel gite safikty
programs in accordance with applicalsle hadrd sommmication standards and regulations,

THE INFORMATION CONTAINED HEREIN 18 BASED ON DATA CONSIDERED T BE ACCURATE.
HOWEVER, NO WARRANTY 15 EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA
OR TBE RESULTS TO BE OBTAINED FROM THE UEE THEREQF.

HACH COMPANY ©2004
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Page 1
Hach Compeay Duites Prinvagd 9/23/04
F.3 Box 389 MSEDSE No: MGD48y
Loveland €O US4 30539
(R70) 6693050

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTEFICATION

Progduet Ngme: Buffer Solution, pH 2.0
Catalog Number: 45233

Hach Company ‘ Emergency Telephone Wumbers:
PO Boyx 389 (Medical and Transportation)
Laveland, (20 USA 80539 (303) 623-5T15H 24 Hour Servica
(970) 662-3050 (315)232-2533 $am - dpm 5T

MSEDS Number: M00489
Chemleal Name: Not applicable
C48 Ne.: Not applicable
Chemical Formula: Not applicable
Chemnical Eamify: Mot applicable
Huzerd: Causes eys bums.
Date of MSDE Preparation:
Day: 23
Month: 09
Fear: 2004

2. COMPOSITION [/ INFORMATION ON INGREDIENTS

Demineralized Water
CAS No.: T7F32-18-5

TECA CAS Number: 7732-1%-5
Percent Range: $35,0=-75,0

Percernt Ranpe Units: volume / valume
LD50: None'reparted

LC50: Nonc reported

TLY¥: Mot cstablished

PEL: Not established

Hazard: No cifects anticipated.

2,
CAS No.: 10034-88-5
I5CA CAS Number: 7681-38-1
Pergent Ranger 10,0 - 20.0
Parcant Ronge Uniter woight / voluma
LD58: Oral rat LD50 = 2828 mg/kg; Oral rat LDA0 = 1600 ma/kp
LC50: Nooe reported
TL¥: Mot cstablished
PEL: Nol gslablished
Hazord: Cuuses evo bums. Cansss irriintion,

Sodinm Sulfate
CAS No.: 7157-82-6
TSCA CAS Number: T757-82-6
Parpent Rape! 10.0-20.0
Pereent Range Units: weight / volume
LD Oral mowse TDS) = 5989 me/ke
LC5¢: None reportad
F1.¥: Mot established
PEL: Mot established
Hozard: May canze irritation,
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Hach Compary _ Dj« LPrintsd $73 3704
PO Box 389 MSDS Ne: MO39
Loveland, £0 USA 80539

(970) 669-3050

Upper Explosion Limits: Not applicable
Autolgrition Temperature: Not applicable
Haardons Combustion Products:  This material will nol bum,
Flire / Explogcipn Huyzards: None reported
Statie DHschearge; Wone reported.
Meckanical Imparcst: Mone reported
Extinguisking Medla: Tlse medis appropriate to surrounding fire conditions
Fire Fighting Insiractive: Ay in uny fire, wear self-contaioed breathing appamatus pressure-demmand and (ull protective
gany,

6. ACCIDENTAL RELEASE MEASURES

Spiil Response Notice:

Only persons properly qualified to respond to an smergency involving hazardous substances may respond 1o a spill
secording to federal regulations (OS11A 29 CFR 1910.120{x)(v)) and per your COMPANY's cmergency response plan and
gwidelines/procedures, Soe Scetien 13, Special Instructions for disposal assistunce,

Contolnment Technigue:  Absorb spilled liquid with nen-reactive sorbent matertal. Stop spilled muleral from being
released to the environment,

Claan-up Technigue: Cover spilled material with an alkali, such as soda ash or sodium bicarbonate. Scoop up slurey into
& large beaker, Adjust to a pll between 6 end @ wilh an alkali, sych as soda ash or sodium biearbonate. Flush reacted
material to the drain with a large excess ol water, Decontaminate the arca of the spill with a spap selution.

Evacaation Frocedure:  Evacuale as needed (0 perform gpill ¢lean-up. If conditions warrant, increase the size of the
cvacuation

Specia! Instructions {for accidenta! refegse);  Product is regulated as RCHA hazardous waste.

304 EHS RQ (40 CFR 335): Mot upplicable

D.0.T. Emergency Respenye Guide Number: None

7. HANDLING / STORAGE

Handling: Avoid contact with eyes skin clothing Wash thoroughly after hendling Maintain penaral industrial hygiena
practices when using this product. ‘
Storage: Keep contatner tightly closed when not in use.

Flammability Class: Not applicable

B. EXPOSURE CONTROLS / FROTECTIVE EQUIPMENT

Enpincering Comtrols: Have an cycwash station nearby. Maintain general indugtyial hygiene:, practices when using this
product.
Personal Protecilve Eqieipment;
Eyps Protection: safoty glasses with top and zide shislds
Skin Protzction:  disposable latex gloves lab coat
Inhalmion Fretection: adequate veniifation
Precautionary Measures:  Avoid comisct with: eyes skin clothing Wash thoroughly affer handling Protect from:
fraezing
TLF: Not eatablished
PEL: Not established

9. PHYSICAL / CHEMICAL PROPERTIES

Appearance  Clear, coloriess liquid
Physical $tote: Liquid

Molecular Weight: Not applicable
Crdor: Mone

PH:2.0 @ 20°C

Vapor Pressure: Nol determined

Vapor Denslty (air = 1) Not determined
Boiilng Point: 100°C (212°F)

Melving Bolni: Not determingd
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Hach Company ‘ . Dare Prirted 9/23/04
PO Box 389 MEDE Na: MO043%
Loveland, CO US4 30339
(97th 669-3050

DOT Subsidiary Risk: NA.
DOT ID Nuinber: NA
DOT Parking Group: NA
LCAG.:
LCA Q. Froper Shipping Nama: Not Currently Regulated

ICAG Hazard Class: NA
HOAG Subsicliary Risk: NA,
HCAQ ID Number: NA
CAD Packing Group: WA
LMO.;
LM.G. Proper Shipping Nume: Mot Qurrently R.cg,ulatcd

I.MiO. Hazard Class: NA
LM.Q. Subsidiary Risk: NA
LM.O. ID Number: NA
LM.O. Packing Group: NA
Additional Information: This product may be shipped as part of' a chemical kit composed of various compatible

danperous goods for analytical or {esting purpeses.  This kit would have the following classification: Proper Shipping
Name: Chemical Kit Hazard Class: 9 ITN Nurnber 3314

15, REGULATORY INFORMATION

U.X. Federal Regulatlons:
0.8 H.A.: This product meots the criteria for a hazardons substance as defined in the Hezard Communication Standard,
{29-CFR 1210,12000)
E.PA:
SARA, Title 11T Szetion 311312 Categorization (4'0 CFR 370} Immedizte {Acuts) Health Harard
S.ARA. Title Il Secrion 313 (40 CFE 372): This prodoet, dods NOT vontain any chermcal subject to the reporting
requiremems of Section 313 of Title I of SARA

302 (EHS) TPQ (40 CFR 355} Not applicable
304 CERCLA R (40 CFR 302.4): Nort applicahle
304 BHS RO (40 CFR 355): Mot applicable
Clean Water Act (40 CFR 116.4): Not applicable
RCRA: Contains RCRA regplated substances. See Section 13, EPA Wasts ID Number,
C.FP.S.0C.: Not applicable
Stare Repulmtions:
Californim Prop. 65: No Prop. 65 listed chemieals are present in this product,
‘ ddantification of Prop, 65 Ingredient(s): None
Trade Secret Registry: Not applicable
Numtional Inventories:
LLS. Inventory Status; All ingredients in this product are lisied on the TSCA 8(b) Inventory (40 CFR 710).
TSCA CAS Nurmber: Mot applicable

16. OTHER INFORMATION

Inténded User Buffer

References: 29 CFR 1900 - 1910 {Code of Federal Rngulsmm Tabor). Air Contaminants, Federal Register, Vol. 54,
No. 12. Thuraday, January 19, 1989. pp. 2332-2983. TLV's Threshold Limit Values and Biological Exposure Indices for
1992-1993. American Confermnce of Governmental Industrial Hygisnists, 1092, Technical Judgment Fire Protection
Guide on Hazardous Materials, 10th Ed. Quincy, MA: Natdon=sl Fire Protection Fire Protection Guide on Hezardous
Materials, 10th Ed. Quincy, MA: Nattohal Fire Protection Associafion, 1991, In-house information.

Revislon Summary: Updatcs in Section(s) 14,

Legend:
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MATERIAL SAFETY DATA SHEET
HORIBA INSTRUMENTS, INC.
17671 Amsirong Avenue, Irvine, CA 92614
{3438} 2504811

REVISION DATE MAY 2003
SECTION Ik MATERJAL IDENTIFICATION

IDENTITY: : Potageium Phonphate Monobasic, 20%

Sodium Phonphate Ribaslc 209 Qumhydmna 60%
P/ 350088, 9003003100 150-51

CHEMICAL FORMULA: KHFo, CASH TT78-77-0
Na HPO, CAS# 7557-79-4
CyaH1o0s CASH 108-34-7

GENERIC NAME: " "ORF Buffr Powdar

CHEMICAL FAMILY: Sait !

OTHEHER DESIGNATION: #160-51 (ORP buffer powder, 89 miv @ 25 C)

IN CASE OF EMERGENCY CONTACT YOUR REGIGNAL PLANT MANAGER

SECTION 11 HAZARDOUS INGREDIENTS

Dust stimulates eyes, noge end throat.
This product contains the following toxic chemicsl(s) subjact to Section 313
Tizlg 1l raparting regiiraments (40 CER Part 372): . NONE

SECTION 1l PHYSBICAL DATA

MELTING POINT (*): 174-300°8 SPECIFIC GRAVITY (HoO = 1); 1,636

VAPOR PRESSURE: N/A ' PERCENT, VOLATILE BY VOLUME (%}: None

SOLUBILITY IN WATER v/v @YC: 1.2% (ool watar)
. APPEARANCE AND ODOR: Groan arystal powdar, odorless

SECTION V! FIRE AND EXPLOSION HAZARD DATA

FLASH POINT AND METHOQD: . N/A

FLAMMABLE LIMITS: Nona

EXTINGUISHING MEDIA: . Carban Dioxide, Toam, powder

SPECIAL FIRE FIGHTING PROCEDURES: None

LNLISLAL FIRE AND EXPLOSION HAZARDS:  N/Aa

SECTION V: REACTIVITY DATA ]

STABILITY: Gtable at normal temperature

INCOMPATIBILITY MATERIALS TQ AVOID): Strong oxidizing egents, nivig agid

HAZARDOUS DECOMPOSITION PRODUCTS: CO, CO,, oxides of potassiurn, potassium fuma

HAZARDDUS FOLYMERIZATION: - Wil not ocour

SECTION VI: HEALTH HAZARD DATA

EMERGENCY AND FIRST AID PROGEDURES:

Eyas: Wash ayas with claan water Howing for 10-15 minutes, Call doctor immediately.

Skin: Taka off contaminated clothing and wash skin with watar,

Inhaled: Move the patiert into clear air. Koap patisnt warm and stabla. Loosen clothing and use artificial raspiratlnn if

necaandry, Call doctor immediately.
Swallowed: Glve patiant pisnty of warm watar/milk. Induce vomiting. Call doctor immediately. If patient is unconscious, do
not give water/milk, but cell doctor immadiately.
SECTION VIl ‘ SPILL OR LEAK PROCEDURES Highway or rallway spille call Chamtras (800) 424.9300

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPHLED: Collect as much material as possible. The
place of leakage should be washed with plenty of water.

WASTE DISPOSAL METIICGD:

Mix solid waste with combustble materials and put inte the incinerator {whigh hag & acrubbar).

SECTION Vili: SPECIAL PROTECTION INFORMATION

RESPIRATAORY PHDTECTIDN {SPECIFY TYPE): Not normally required.

VENTILATION; Mot normally raquired.

OTHER PROTECTIVE EQUIPMENT; : Optional - dust-proof mask, sye mask, gloves and long-
sieeve working clothas.

SECTION IX: SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:

Restrain dust while working. After working, gangle and wash hands thoroughly,
OTHER PRECAUTIONS: None,

* Infprmation horaln |8 glven In gosd falth, wut he warranty, expressed or Implled, 1s made.
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MATERIAL SAFETY DATA SHEET

1. CP[EM]CAL PRODUCT AND COMPANY H)ENT]FICATION
Product Neme: Butfor Solntion pH 401 £ 0.01

Ctaloy Number: 2783449
Hach Compan:
OB gg y Emergcncy Telephons Nombers:
Loveland, CO USA 80539 Y e bortation)
(970) 6653050 (303) 62345716 24 Howr Service

(515)232-2533 8am - 4pm CST

MSDS Number: M0O0368
Chemieal Name; Not applicable
CAS No.: Not applicable
Chemical Formufa: Not applicable
Chernical Family: Not epplicable
Hazard: Practically non-toxje.
Date of MSDS Preparation:

Doy 23

Monih: 08

Year: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

Demineratized Water
CAS No.: 7732-18-5

T5CA CAS Numbers 7732-18-5
Percent Range: =950

Percent Range Unlty; weight / weight
LD30: None reported

LC38: None reported

YLY: Not established

PEL) Not estublished

Hozard: No cffects anticipated,

Other components, each
CAY Newe Mot ppplicuble
TSCA CAS Number: Mot applicable
Pereent Renge: < 1.0
Percent Runge Unitsr volume / voluing
LD50:; Not upplicable
LC58: Not applicable
TLF: Not established
PEL: Not established
Hogard? Any ingredient(s) of this product listed as "(ther componcnt(s)” Is not considered a health hazard to the user of
this produst, ‘ ‘

jum Acid Phth
CAS No.: 877247

TSCA CAS Number: 877-24-7
Pereent Range: 1.0-30

Fercent Rapge Unlts; weight / volums
LD353: Oral rat LDLo = 3200 mg/kg
LC50: Nones reported

TLV; Nt establizhed

PEL: Nat established

Hazard: May causs irrilation.

o e K
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Hach Comparyy Date Prirted G/23/04
P.0. Box 380 MSL1I3 No: MO0368
Lewelond, CO US4 80539
(970) 569-3050

Hezardonz Combustdon Products: Not sppliceble
Fire/ Explosion Hazords: None reporied
Static Discharge: None reporiad.
Mechanical Impact: Nong reporied
Exfinguishing Mediz: s media 4ppropriste to sumounding fire conditions
Firc Fighting Instruction: As in any fire, weur self-contained breathing apparains pressure-demand and firll protective
g, ‘

6. ACCIDENTAL RELEASE MEASURES

Spill Response Netice: ‘

Cnly persons properly qualified to respond to an emergency involving hazardous substances may respond to a spill
according 10 federal regulations (OSHA 2% CFR 1910.120(a)(v)) and por your company's emergency response plan and
guidelines/procedures. See Section 13, Specisl Instruetions for disposal assistanee,

Contalnment TecRrique: S1lop spilled materiy) from being relessed to the envirommient.

Clearn-up Techniguer  Cover spilled material with nn alkali, such as spda ash or sodium bicarbonate. Scoop up slurry into
8 large beaker, Adiust to a pll between 6 and 9 with an alkeli, such as soda ash or sodium bicerbonate. Flush reacted
material to the drain with a large excess of water. Decontaminate the area of the spill with 2 soap solution.

Evacuation Procedire: hvacuate as needed to perform spill clean-up. If conditions warrant, increase the size of the
cvacuation.

Special Insiructions (for accidantal refzase): Mot applicable

304 EHS RO {40 CFR 355); Not applicable

DT, Emergency Response Guide Number: Nons

7. HANDLING / STORAGE

Huandling: Avold contact wilh eyes Wash thorooghly after handling,
Storege: Feep conlaimer tirhtly closed when not I use.
Elarmmability Class: Not applicable

8. EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

Engineering Comtrols: Muintain general industrial hygiene practices when using this product.
Personal Protective Equipment: )
Eye Protectipn;  safily glusses with top and side shields
Skin Profection: disposable latex gloves
Inhaintion Profection: adcquate ventilation
Fresfuutinnery Meaturev:  Avoid eantact with: éyay Wash thotoaghly nfter handling,
TLV: Mot established
PEL: Not established

9. PHYSICAL / CHEMICAL PROPERTIES

Appeagrancer Clear, red Hquid
Physical State: Liguid
Molecular Weight: Mot applicablc
Odaor: None
pH: 4.01
Vapor Prexsure: Mot determined
Vepor Density (air = 1)z Not delermined
Bolling Poing: > 100°C {= 212°F)
Melting Point; <0°C (< 32°F)
Specific Gravity (water =1): 1,002
Evaporation Rete (water = 1) Net determined
Volatlle Organic Compounds Content; Not applicable
Fartition Coficient (n-octanel / water); Not determined
Solubility:
- Water: Soluble
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Ilach Company Date Printed 9/23/04

P.0.Box 389 " MSDS No: MO0368
Lovaland, C0 USA 80539

(970) 669-3050

I1CAD Packing Groupr NA
IM.O.:

LM, 0, Proper Shipping Name: Not Currcnitly Reguleted

LM, 0. Huazard Clazs: NA

LM.(. Subsidiary Risk: NA

LM.O. ID Number: NA

LM.Q Packing Gronp: NA
Additional Information: This product may be shipped as part of a chemical kit composed of various compatible
dangerous goods for analyrical or testing purposes. This kit would have the following clezsification: Proper Shipping
Name: Chemnical Kit Hazard Class: 9 UN Number 3316

15. REGULATORY INFORMATION

LL5. Federal Regulatinns: ’
2.5 .4.; This product does oot meet the critérie for o hazardous subsianes as defined in the azard Communication
Standard. (23 CTR 1910.1200)
EPA.;
SARA Title 111 Seceion 311312 Categorization (40 CFR 370); This product 13 not hazurdous under 29
CER_1910.1200 and therefore 1s not covered by Title Il wmder BARA.
S.A.R.A. Thie IH Section 313 (40 CFR 372):  This product docs NOT contain iy chemical subject to the reporting
requirements of Section 313 of Title ITI of SARA.
302 (EHS) TPQ (40 CFR 353); Nol applicable
304 CERCLA RQ (40 CFR 302.4): Nol applicable
304 EOS RQ (40 CFR 355} Not applicshle
Clean Water Act (40 CFR 116.4); Not applicable
RCRA4: Contains ne RCRA. regulated substances.
C.P.5.C.; Not epplicable
State Repularions:
California Prop. 85: No Prop. 65 listed chemicals are prescnt in this produet
Hentlfication of Prop. 65 Ingredient(5): -
Trade Secret Regisiry: Mot applicable
National Fnventories:
U8 Inventory Status: All ingredients in this product are listed on the TSCA 8(b) Inventory (40 CFR 710}
TSCA CAS Number: Yot applicable

16. OTHER INFORMATION

Interded Use:  Buffer

Referepces: 29 CFR 1900 - 1910 (Cede of Faderal Regulmmns Labaor), Air Contaminangs, Federal Register, Vol. 54,
No. 12, Thursdey, Janunry 19, 1982, pp. 2332-2983. TLV's Threshold Limit Values and Biological Exposure Indices for
19921993, American Conference of Governmantal Industrial Hygienists, 1992, Technical Tndgment  In-house
informution, Fire Protection Guide on Hazirdouws Materdids, [0th Bd, Quiney, MA: National Fire Protection Fire
Protection Gnide on Hazardons Materials, 10th EA. Quincy, MA: National Fire Froteetion Assoeistion, 1991,

Revision Summary: Updatcs in Scction(s) 14,

Legend:
NA - Nat Applicable wiw - weight/weight
NI - Not Determined wiv - weightvoluma
NV - Mot Available v/ = volume/volume

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual site safety
programs in accordance with applicable hazard communication standards and regelations.
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Date Printeet B/23/04
MSEDS Na: MUU362

Laveland, CO US4 80539
(P70} 669-3050

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

FProduct Name: Buffer Solution pH 7.00 £ 0.02
Codalog Number: 2283549

Hach Company Emergency Telephone NMumbers:

P.O.Box 389 (Medical end Transportation)

Loveland, CO USA 80535 (303) 623-5716 24 Hour Servies

(970) 665-3030 {515)232-2533 8am - 4pm C5T
MSDS Numbher; MOQ369

Chemical Name: Not applicable
CAS No.: Not applicable
Chemical Formuta: Mot applicable
Chemilead Family: Not applicable
Hazard: Practically nonstoxic.
Date gf MSDS Preparation:

Dy 23

Month: 09

Year: 2004

2, COMFOSITION / INFORMATION ON INGREDIENTS

Demineralized Water
CAS No.: T732-18-5
- TSCA CAS Number: 7732-18-3
Percent Range: =250
Pereent Range Unis: volume / volume
LD30: Wane reported
LE50: None reported
TLV: Mot eslablished
PEL: Mot cstablished
Hazard: No eHeils anlicipiied,

CAN No.: Not applicable

TSCA CAS Number: Not applicable

Percent Runge: < 1.0

Pereemt Range Units: volume / volume

LD30: Not appliceble

LC56: Mot applizuble

TL¥: Not established

PEL: Not established

Huzerd: Any ingredieny(s) of this product listed as "Other component(s)™ is not considered 2 health hemrd 1o the user of
this product.

3. HAZARDS IDENTIVICATION

Emergengy Dvarvlow:
Appearance: Clear, vellow liquid
QOdor: None
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Hach Company Date Printed 9/23/04
P2 Bor 389 : MSDS No: MODISY
Lovelgnd, CO US4 80539
{970) 66R-3050
Spill Response Notice:

Only persons properly quatified to respond o 81 emergensy involving hazardous substances may respond to 2 spill
according to federal regulations (OSHA 29 CFR 1910.120{z)(v)) and per your company's emergency response pIan and
guidelines/procedures. Sce Scction 13, Special Instractions for disposal assistance.

Containrment Techntgue: 5t0p spilled maial om being released to the environment,

Clean-up Technique:  Absorb spilled liquid with non-reactive sorbent material. Place material in a plastic bag, Mk bag
Mon-hazardons trash’, and dispose of 29 normal refuse.

Evacuetion Procedure: Evacuatc as nceded to perform spill clean-up. 1f eondirions warrant, increase the gize of the
cvacuation.

Special Instructlons (for accidental release): Not applicable

304 EHS RQ (40 CER 335): Not applicable

D.OQ.T. Emergency Response Guide Number: Nong

7. HANDLING / STORAGE

Hundfing: Avold contact with cyes Wash thareughly after handling,
Storage: Protect from: heat Keop contziner tightly closed when not in usc.
Flamabitity Class: Nat applicable

8. EXPOSUTRE CONTROLS / PROTECTIVE EQUIPMENT

Engineering Contrels: Maintain general industrial hygiene practices when using this produet,
Persenal Protective Equipmerd:
Eye Protection: safery flagsses with top and side shields
Skin Protection: Mot applicable
Inholation Protection: adequate ventilafion,
Precaationury Meavures:  Avoid contuct with: eyes Wash thoroughly ufler hindling,
TL¥: Not established
e PEL: Not estahlished

9, PHYSICAL / CHEMICAL FROFERTIES

Appearance: Clear, yellow liquid
Physieal State: Liquid
Molecalar Welpht: Not applicable
Odor: None
i 7.0 vt 20°0
" ¥apor Presspre: Not determined
Vapor Density (air = 1): Not determined
Boliing Pelnt: ~100°C (~212°F)
Meciting Point: ~0°C (~32°F)
Specific Gravity (water = 1)r ~1.0
Evaporation Rete fwarer = 1): Not determived
Volatile Organic Componnds Confent: Nol applicable
FPartition Cocfficient (n-octanel / water): Not detcrmined
Solubifity:
Weter: Soluble
Acid: Solubls
Other; Not determined
Metnl Carrosivity:
Steef- Mot determined
Aburmipum: Not delerrmined

10. STABILITY / REACTIVITY

Chendeal Stablfity: Stable when stored under proper conditions.
Conditions te Aveid: Heat Evaporation
et Reactivity / Incompatibility; None reported
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el MSDS Ne:
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15 REGULATORY INFORMATION

L5 Federal Regulations:
O.5.H.A,; This produet does not meet the criteria for a hazardous substance 2s defingd in the Hazard Communication
Standard. (29 CFR 1510.1200)
EPA.:
S.ARA. Title 111 Section 311/312 Cotegorization (40 CFR 370): This product is not hazardous under 29
CFR.1910.1200 and therefore is not covered by Title TIT under SARA, .
S.A.R.A. Tide HI Section 313 (40 CFR 372): This product docs NOT contain uny chemical subject to e reporting
requirements of Section 313 of Title IIT of SARA.
36z (EHS) TP (40 CFR 358): Not applicable
304 CERCLA RQ {40 CFR 302.4): Wort applicable
384 EHS RQ (40 CFR 355): Nof applicablc
Clean Waler Act (40 CFR 116.4): Not applicable
KCRA: Contains no RCRA regulated substances,
C.P.5.C.: Not applicabile
Stare Regulations:
California Frop. 65: No Prop. 65 listed chemicals are present in (his product.
ldentification of Frop. 65 Ingredient{c): Mone
Trade Secrat Reglstry: Not applicable ‘
Natlonal Trevenigries:
LLS. Inventory Status: All ingredients in this produet are ljsted on the TSCA &(b) Inventory (40 CTR 710},
TSCA CAS Nunber: Not applivable

16. OTHER INFORMATION

Interpded Use: Buffer :

Referenees: 20 CFR, 1900 - 1910 {Code of Federal Regulations - Labor). Air Contaminants, Federal Register, Vol. 34;
No. 12. ‘Thursday, Januiry 19, 1989, pp. 2332-2983. TLV's Thresheld Limit Values and Biological Exposure Fndices for
1992-1993. American Conference of Governmental Industrial Hygienists, 1992, Technical Judgment In-hause
information.

Revision Summary: Updales In Section(s) 14,

Legend:
NA. - Hot Applicable wihw - weighUweight
NI - Not Determined wiv - weight/volume
NV - Not Avalable viv - volume/volume

USER RESPONSIRILITY: Each user should read and understend this information and incorporste it in individual sitc safety
programs in accordance with applicable hazard cotnmunication standards and regulations,

THE INFOEMATION CONTAINED AEREIN 1§ BASED ON DATA CONSIDERED TO BE ACCURATE.
HOWEVER, NO WARRANTY 1§ EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA
OR THE RESULTS YO EE QRTAINED FROM THE USE THEREOF.

HACH COMPANY @2004
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Hach Company Late Prinied $/23/04
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Froduct Nane: Potassium Chloride Reference Electrolyte Certridgs

Cutalog Number: 2546902
Hach Company Emergency Telephone Numbers:
P.O.Box 389 {Medical and Transportation)
Loveland, CO USA 80535 (303) 623-5716 24 Hour Service
(970} 662-3050 (A15)232-2333 fam - 4pm C8T
MEDEF Number: MOOSGS

Chemical Name: Nol applicabla
£AS Neo.: Not appliceble
Chemical Formula: Not appliceble
Chemical Family: Not applicable
Hurard: May cause irrilatdon,
Date of MSDS Preparation:

Dyy: 23

Month: 09

Year: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

Glycerin
CAS No.: 56-81-5
- TSCA CAS Number: 56-81-5
Fercent Range: 35,0-435.0
Percent Range Unfts: volups/ volume
LID50: Omimat LD50=12.6 g/kg
LC30: None rcE
TEV: 10 mglm {Toist)
PEL: 10 mgim {mist}
Hozard: May couse oye imitation,

Hydroxvethvl Cellulose
£AS No,: 9004-62-0

TSCA CAS Number: 5004-62-0

Percent Range: 1.0-5.0

Pervent Range Units: weight / volume

LD35: None reported
LC50: None reported '
TLV: Nonc estublished

PEL:; MNone gstablished

Hazard: May cause irritation

Ethylmercarithiosalicyelic acid, sodium salt

CAS No.; 54-64-% Contuins Metuiry, Dispose Per Logal, State or Fedetal Laws,

TECA CAS Number: 54648

Percert Runge: < 1.0

Percent Range Units: weight / weight

LD36: Oral rat LD, = 75 mgfkg: Oral mouse LDy = 91 mglky,

LLC50: None reported

TLV: 0.1 mg(Hgym? (skin}

PEL: 0.1 mp{HgYm?® (skin)

Hozard: Toxic. May cansr imitation. Cumulative poison. Bxperimental mutsgen, Experimental toratopén, May be
= cmbryotoxie,
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Hach Company Date Printed 9/‘23/0#

P.0.Box 38% ‘ MSDS No: Mi265
Loveland, CO US4 80539

{97t 669-3030

Reactiviyy: O
Protective Equipment: X - See protective equipment, Sestion 8.
NFFPA;
Health: 1
Figmunpbility: 1
Reactivigy: 0
Symbol: Mot applicable
FPotentiol Health Effects:
Eye Contact: May canse irritiation
Skin Cormact: May cause irritiation
Skin Absorption: No effects anticipated
Torpet Qergansy Not applicable

Ingestion: May eanse: gactrointestinal leritation nausca vomiting dimrhes muscular weakness blood pressure
changes fover cardiac depression

Target Organs: Blood Heart
Inholation: No effects anticipated
Target Orgars:  Not applicable
Medical Conditions Aggravated: Pre-cxisting: Kidncy eondidons Liver conditions .- -
Chronic Effects: Chronic overexposume may causs kidney damape
Cancer / Reproductive Toxdeity Informaion:
This produet does NOT conain tny OSHA listed carcinogens,

This product does NOT contain any TARC listed ¢hemicals,
Thig product does NOT contain any NTF listed chemicals.

Addidonal Cancer / Reproductive Toxddlty informmion: None roported
Toxleologically Synergistic Products: None reported

" 4. FIRST AID

Eye Confact: Tlush eyss with water, Call physician if irritation develops,

Skin Comtuct (First Aid):  Wash skin with plenty of water for 15 minutes.
Ingestion (First Aid):  Give lurge qummms of waler, Call physician immediately.
Tnhaladion: None required,

5, FIRE FIGHTING MEASURES

Flammable Propertice: During u fire, oorogive wnd loxic guses may be generated by thermal decomposition.
Flash Paint: Mot applicable
Method: Nol applicable
Flammuability Lirmits:
Lower Explosion Limits: Not npplicable
Upper Explosion Limits: Mot applicable
Antoipnition Temperatere: Not determined
Hozardons Cambustlon Produets: None reporied
Fire / Explosion Hazards: Nonc reported
Static Discharge: None reported.
Mechanical Impact; None reported
Extinguishing Mediz: Use medis appropriate (o surrounding fire conditions
Fire Fighting Instrueflon:  As in any fire, wear selfecontained breathing apparatus pressure-demend and full protective
gear. Evacuate arca and fight fire from a safe distance,

6. ACCIDENTAL RELEASE MEASURES
Splll Reésponse Notlce:




06/12/2006 MON §8:52 FAX 614 424 4719 BATTELLE ER 4037/043

0B/08/72008 14:33 FAX E2B83450838 JPL & K A019/018

World Headquarters Page 3

Hack Company Date Printed 9/23/04
P.0.Box 389 MSDS Na: MOGEGS
Lovelgnd, CO US4 80539

970 669-3050

R:amwflmnqrmbdm: Incompatible with: axidizers chromates pamhloram

Hazardsus Decompesition: Beatitg o decomposition releases toxic und/or corrosive fumes of: aemolsin carbon dioxide
carbon monoxide chlorides

Hazardous Polymerization:  Will not oétut,

11, TOXICOLOGICAL INFORMATION

Product Toxicolegical Data:
LID50: None reported
LC30: None reported
Dermal Toxicity Dmtar None reported
Skin and Eye Irvitmion Data: Potassiom Chloride: Bye rabbit; 500 me/24H - MILD
Mutatlon Data: Glycerin: Sister chromatid exchange - human lymphocyts - 100 mg/
Reproductive Effects Dato: Note reported

Ingredient Toxicological Dafa: Potassivm Chleride: Oral rat LD50 = 2600 mg/ke, Oral man Lo = 20 mg/kg: Glycerin:
Oral rat LD50 = 7930 ma/ky

12. ECOLOGICAL INFORMATION

Product Ecological Informatipn: --

Mo ecological date available for this product.

Ingrediemt Ecological Informetion: —

No ecological data available for the ingredients of this praduct.

13. DISPOSAL CONSIDERATIONS

EPA Waste 1D Number: D009, TG11
---- Special Instructions (Disposal): Dispose of material in an E.P.A. approved huzardous wasta facility.
" Empty Contalners: Rinse three times with an appropriate solvent. Dspose of empty container as normal frash. Rinsale
from emply containers tay contaln sufficient product to require disposal as husardous waste.
NOTICE (Disposef): These disposal guidelines are based on federal regulations and may be superscded by more stringent
state or local requirements. Please eonsult your local cnvireomental regulaiors for more information,

14. TRANSPORT INFORMATION

DoT;
D.O.T. Proper Shipplng Neme: Not Currently Regulated

DOT Hezard Class: NA
DOT Subsidiary Risk: NA
DOT ID Number: WA
DOT Packing Group: NA
FLCAQ:
LC.AD, Proper Shipping Naee: Mot Currently Regulated

JCAQ Hogard Cliss: NA
TCAQ Subsidiary Risk: NA
ICAQ ID Number: NA
NCAQ Pocking Group: NA
LdQ:
LM.0. Proper Shipping Name! Not Currently Regulated

LM.O. Hazard Class: NA
LM.0. Subsidiary Risk: NA
LM.O. ID Number: NA
LM.0Q. Packing Group: NA
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Nume: Dissolved Oxygen Elestrode Filling Solution

Catalog Number; 7759126
Hach Company Emergency ‘Felephone Numbers:
P.(.Box 389 (Medizal and Transportation)
Lovefand, CO USA 30539 ‘ (303) 623-5716 24 Hour Scrvice
(970) 669-3050 (515)232-2633  Sam- d4pm CST
MEDS Number: MOL1669

Chemical Name: Nl applicable
CAS No.: Not applicable
Chemical Fornuda: Not applicable
Chemical Family: Not applicable
Hazerd: May cause irritation.
Date of MSEDS Freparation:

Day: 24

Month: 03

Year: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS

. Glyeerin
CAS No.: 56-81-5
T5CA CAS Number: 56-81-5
Percent Range: 20.0 - 30.0
Percent Range Units: weight / welght
LD50: Oral rat LDS0 = 12,6 gke
LC50: None reported -
TLVF: 10 mg/m’ (mist)
FPEL: 10 mg/m’ (mist)
Hazard: May oause eye leritarion.

Deminerzlized Water
CAS No.: 7732-=18-5
T5CA CAS Numberr 7732185
Percent Range: 70.0 - 80.0
Percent Range Units: weight / weight
LID5¢: Nooe reported
LC50: None reported
TLV: Mol establiched
FEL: Not established
Harard: No effects anticipared.

Other component

CAS Now: Not applicable

T8CA CAS Number: Not applicabla

Pervent Range: < 1.0

Pereent Range Uniis: weight / weight

LBsg: Not applicable

LC50: Not applicable

TLV: Notestablished

PEL: Not established

Hazard: Any ingredicnt(s) of this product listed as "Other componeni{s)™ is ot considercd a health hazard to the user of
. This product,
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Hach Compemy Dueite Privded 0/24/0¢
P.0.Bex 389 MEDS No: M0O1669
Loveland, CO USA 80538

(970) 665-3050

Inhalarlon;: Wone reguired,

5. FIRE FIGHTING MEASURES

Flammable Fropertles: TDuring o fire, commovve end toxic gases may be generated by thermal decomposition, Material
will not bush,
Flash Point: Not applicable
Method: Wot applicable
Fiammability Limits:
Lower Explosion Lindts: Not applicable
Upper Explosion Limkts; Nol applicebls
Autoignition Temperalure: Not applic=ble
Harardous Combustion Products: This matetial will not burn,
Firz / Explosion Hazards: Nong reportad
© Starde Discharge: None reported
Mechanical Impadt: None reported
Exiinguishing Medla: Use media apprepriste to swrounding fire conditions
Fire Fighting Instruczion:  As in any fire, wear self-contained breathing appatatus pressure-demand and full protective
gear. Evacuate arca and fight fire from a safe distancs.

¢ ACCIDENTAL RELEASE MEASORES

Splif Response Native:

Omly persons properly quahibed (o respond 10 an emergency involving hazardous substances may respond to a spill
according, to federal repulations (OSHA 29 CFR 1910.120{a)(v)) and per your company's emergency résponse plan ind
puidelines/proccdures. See Section 13, Special Instructions for disposal assistance.

Contuinsmert Technigue: Absorb spilled liquid with non-reactive sorbett material  Dike larpe spills to keep spitied
material feom entering sewsage and drainage systems or hodics of water.

Clear-up Technigue: Absorb spilled liquid with non-reactlve sorbent material. Swecp up material. Place material ina
plastic bag, Mark bag "Non-hazardous trash’, and dispose of as nermal refuss, Decontaminate the ares of the spifl with g
soap solution. .

Evacuation Procedure: Evacuats as necded to perform spill clean-up. If conditions warrant, increase the size of the
evieuation,

Speglal Instructions {for aceldental relégse): Mot applicable

304 EHS RO (40 CFR 355): Wot applicable

D.0.7. Emergency Response Guide Number: Not applicable

7. HANDLING / STORAGE

Handling: Avoid contact with cyes skin Wash thoroughly after handling, Maintain genera] indusrial hypiene practices
when uging this product,
Sterage: Store between 10° and 25°C. Keep away from: oxidizers

Flammabillty Class: Not applicable

8. EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

Engineering Congrols: Have an eyewash station nearby. Maintain peneral industria] hygiene practices whe using this
product
Personal Protective Equipment:

Eye Protestion:  safery glacees with top and side shields

Skin Protection: disposable latex ploves

Inhalmion Protection: adequate ventilation
Precautionary Measures:  Avold contzet with: cyes skin Wash thoroughly afiar handling. Keep away from: oxidizers
TLV¥: Not cstablished
PEL: NoL slabTished

9, PHYSICAL / CHEMICAL PROPERTIES

41039/043
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_—

Ewipty Contiiners: PRinsc three imes with an appropriats solvent. Dispose of cmpty contalner as normy 4rash.
NOTICE (Disposal): Thess disposal gwidelines ure bused or federal regulations and muy be superseded by more stringent
state or Jocal requirements. Please consult yout Tocal envirgrmental regulators for more information.

14, TRANSPORT INFORMATION

D.o.xr.:
D.Q.T. Proper Shipping Name: Not Currently Repulated

BOT Hazard Class: NA
DOT Subsidiary Risk: NA
DT ID Number; WA
DOT Packing Group: WA
LCAD:
EC.A.0. Proper Shipping Name: Not Currently Regulated

ICAO Hazard Class: NA

10AD Subsidiary Risk: NA

1CAO ID Number: NA

ICAQ Packing Group: NA
IM.O.: .

LM.O. Proper Sklpping Name: Mot Carrently Reguiated

LM, 0. Hazard Class: NA

IO, SubsicBary Risk: MA

LM.Q. ID Numiher; NA

LM.Q. Packing Group: A
Additienal Infermation: This product may be shipped as part of @ chemical kit composed of various compatibls
dangerous goods for analytical or testing purposes, This kit would have the following classification: Proper Shipping
Neme: Chemical Kit Huzrd Class: 9 UM Nombear 3316

15, REGULATORY INFORMATION

US. Federal Regulmions:
O.S.H.A.: This product meets the criteria for a hazardous substance as defined in the Hezard Communication Standard.
(29 CFR. 1910.1200)
EPA:
S ARA Title IIT Seetion 311312 Categorizailon (40 CFR 370): Immediate (Acutc) Health Hazard
SARA. Title ITT Section 313 (40 CFR 372):  This produet does NOT contain any chemlc:al subject to the reporting
requirements of Section 313 of Title II of SARA
302 (EHS) TPQ (40 CFR 355): Nut applicuble
304 CERCLA RQ (40 CFR 302.4): Not applicahle
304 EHX RQ (40 CFR 355): Not applicable
 Cleon, Water Act (40 CFR 770.4): Nat applicable
RCRA: Containg ne RCRA, repulated substances.
C. P8 Not applicable
State Regulations:
Californln Prop. 65: No Prep. 65 listed chemicals are present in this product.
Hdentification of Prop. 65 Ingredient(s): -
Trade Saered Registry: Not applicable
Nationel Inventorles:
LS. Inventory Sietus: All ingredients in this product are hstsd on the TSCA 8(b) Inventory (40 CFR 710).
TSCA CAS Number; Not apphicable

16. OTHER INFORMATION
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Hach Compeny Dm Frinted 9/'22/04
P Box 389 MSDS No: MG0039
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(P70) 669-3050

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

FProduct Name: TOC Persuliale

Catalog Number: 2790166
Hach Company Hmergeney Telephons Numbers:
P.0.Box 389 (Midiend and Transportation)
Loveland, CO TISA 80539 ((303) 6235716 24 lowr Service
(970 569-3050 (51512322533 fam - 4pm CST
MEDS Numher: MO39

Chemical Name: Poroxydisulfuric Acid, Dipotassium Satt
CAS No: T727-21-}
Chemical Formula: K50
Chemical Foarrelp: Oxidizing Agents
Hagerd: Couses severe eye imitation, Oxidizer. Allergen
Dute of MEDS Preparation:

Day: 22

Month; 09

Year: 2004

2. COMPOSITION / INFORMATION ON INGREDIENTS
Potassium Fersulfute
CAS No.; 7727-21-] ,
TSCA CAS Number: TT27-21-1
Percent Range: 100.0
Percert Range Units: weight / weipht
LB5G: OQral Rat LDA0 = 802 mg/ke
LC8J: Mone reportad
TLV: 5 mgm’
PEL: Mot estublizhed
Hazard: Canses savere eye irritation. Oxidizer. Allergen

3 HAZARDS IDENTIFICATION

Enuryency Overview:
Appegrance:  White 1o light yellow orystals
Odor: Nong
CAUSES EYE AND RESPIRATORY MCT IRRITATION
MAY CAUSE ALLERGIC SKIN AND RESPIRATORY REACTIONS
STRONG OXIDIZER: CONTACT WITH OTHER MATERIAL MAY CAUSE FIRE

HMIS:

Health: 2

Flmmmability: 0

Reactivity: 0

Frotective Equipment: X - See pmtecﬂve equipment, Bection 8.
NFFPA:

.o ' L. - ' (2T . b
'w-r-wmmvm w Y T I s . . . - . .o P S

TE e i "o
TR R L L e
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Evacuation Procedure: Evacuatc local area (15 fool radius or as dirceted by your facility's emerpency response plan)
when: a pound or maore of loose powder is spilled, TF conditions warrant, increase the slze of the evacuntion.

Special Instructons (for accidental relense): Mixtare conlging 4 componcent which is regutated as hazardous waste.
304 EHS RQ (48 CFR 355): Nolupplicable -

D.O.T. Emergency Response Guide Number: 140

7. HANDLING / STORAGE

Huandling: Avoid contact with eves skin 20 nol bresthe dusl. Wash thomoughly sfter hundling, Maintuin seneral
industrial hygicnc practices when using this produgl.
Storage: Keep away frony; reducers oxidiznble materials Protect from: moisture heat

Flammabillty Class: Not applicable

3. EXPOSURE CONTROLS / PROTECTIVE EQUIPMENT

Englnesring Controls: Have an eyewash stalion nearby., Use u fume hood to avoid expesure to dust, mist or vapor.
Personal Protective Equipment:

Eye Frotection:  safety glasses with top and side shiclds

Skin Protection: lab coat disposable latex ploves

Inhalation Protestion: laboratory fume bood
Precautlanary Measures:  Avoid contact with: eyes skin Thonot breathe: dust Wash thorouphly after handling. Keep
away from: oxidizable materials reducers
TLY: 5 mg/m’
PEL: Not established

9, PHYSICAY. / CHEMICAL PROPERTIES

Appearance: White 1o lighl yellow crysials
Physical State: Solid
Molecular Welghit: 277032
Qdar: Nono
JTE: F 3% golution = 4,1
Vapor Pressure: Not applicable
Vapar Density (air = 1): Not applicable
EBailing Point: Not applicable
Melting Paipt: Decomposcs at =100%C or 212°F
Specific Gravity (water = 1) 2477
Eveporgtion Rmte fwater = 1): Mot applicabla
Volatile Grganie Compounds Canfent: 0.0%
Partition, Coefficlent (n-octanol / water): Nol dstermmned
Selability:

Water: Soluble

Aeid: Nol determined

Othgr: Mot detetmined
Metal Corrosivity;

Steel: 0704 infyr

Aty 0137 infyr

10. STABILITY / REACTIVITY

Chemieal Seabilify: Slable when stored umder proper condilions,

Condifions to Aveid:  Excesss moisture Exposure to air. Heating to decompesition.
Reactivity / Incompatibiliry: Way react viplently in contact with: oxidizable material reducers

Hizardous Decompositton:  Eleating to dwompm.mnn releases toxic and/or corrosive fumes oft sulfur oxides
 Hagardgws Polymeriziwion:  Will not oceur,

11, TOXICOLOGICAL INFORMATION
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Q.8 H.A.» This product mests the criteria for a hazardows substance as delined In the Hazard Communication Slundard.
(28 CFR 1910.1260)

EPA: ' ;
S.ARA. Title Il Sectlon 311/513 Categorization (49 CFR 370): Immediatc (Acute) Heslth Hazard Delayed T
. {Chronic) tealth Hezard Flre Hasrd

S.ARA Title ITT Section 313 (40 CFR 372): 'This produet dogs NOT eontain any chemical subject to the reparting
requirements of Section 313 of Titde I1f of SARA,

302 (EHS) TPQ (40 CFR 355): Not applicable
304 CERCLA RQ (40 CER 302.4): Nut applicable
304 FHS RO (41 CFR 355): Not applicable
Cloan Weder Aet (48 CFR 116.4): Not applicable
RCRA: Contains RCRA regulated substances. See Section 13, EPA Waste ID Number,
C P8 C: Mot applicable
Siate Regulatlons:
Culifprnia Frop. 635: No Prop. 65 listed chemiculs are present in this product.
Identificazion of Prap. 65 Ingredient(s): Not spplicable
Trade Secrel Registry: Mot applicable
National Inventories:
IL5. Irrventory Stains: TSCA Listed: Yes
T8CA CAS Number: 7727-21-1

16, OTHER INFORMATION

Intended Use:  Lahoratory Reagent
References: TLV's Threshold Limit Values and Biological Exposurs Indiecs fir 1097-1903, Ameriean Confersnee of
Governmental Industrial Hygienists, 1992, The Merck Index, 11th Bd. Rahway, New Jersey: Merek and Co., Inc,, 1989,
Technical Judgment Sax, N. Irving. Dengerous Properties of Industriat Maierials, 7th Ed. New Yorke Van Nostrand
— Reinhold Co., 1989. List of Dangerous Substances Classified in Annex I of the EEC Dircctive (67/548) - Classification,
Packaping nnd Labeling of Dangerous Substances, Amended July 1992, In-honse information. Fire Peotection Guide on
Hezardous Muterials, 10th Bd, Cuincy, MA: National Fire Protection Fire Protection Guide on Hazardous Materials, 10th
Ed, Quincy, MA: Natipna) Fire Protection Association, 1991, COINFO RTECS, Canadian Centre for Qccupational
Health and Safety. Hamilton, Ontario Canada: 30 June 1993. CCINFQ MSDS/FTSS. Canadian Centre for Oceupational
Health and Satety. 1lamilion, Onlerio Canada: 30 June 1993. Air Contarvinants, Federul Register, Vol, 54, No. 12.
Thursday, January 19, 1989, pp 2332-2983, 29 CFR 1900 - 1910 (Code of Federal Repulations - Labor),
Revigion Surunary: Updates in Ssetion(s) 14,

Legend: :
NA - Not Applicable wiw = weight/weight
WD = Mot Determinad wiv ~ weight/valume
NV - Mot Available v/v = volume/volumea

USER RESPONSIBILITY: Each user should read smd understand this information and incorporate it in individual site safety
programs in acéordunce with applieable hazard communication standards imd regulations,

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE.

HNOWEVER, NO WARRANTY IS EXPRESSED OR TMPLIED REGARDING THE ACCURACY OF THESE DATA
OR THE RESULTS TG EE OBTAINED FROM THE USE THEREOF.

HACH COMPANY ©2004 .. . )
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Phosphorie Acid MSDS Page 1 of' 7

Material Data Safety Sheet (MSDS): PHOSPHORIC ACID

Mote: This informetion sheet has been re-formatted for betier clarity by the Department of Zarth Sclences.
Some of the data such as information on shipping and weapons treatics were intentionally left out. If you
want to look at the complete MSDS, you can either chack one of the hardcopy versions in the Department,
contact the manufheturer, or check one of the various Web-based databases such as those compiled

by BU's Office of Environmental Health & Safety fweny by.edu/shs/msds/mdex him).

Retum to M3DE Index

1, Product Identification

MSDS Name: Phospharie acid, reagent ACS, 85%

Synonym: Drthophosphoric acid

Company [dentification: Acros Organics N.V,

One Reagent Lane

Fairlawn, NJ 07410

For information in North America, call: 83063-ACROS-01

For cmetgeneies in the US, call CHEMTREC: 800-424-9300

Toup of Page . b

MEDS Index

2, Composition/Information on Ingredients ‘ S|

.RZAS# (Chemical Name Il % JEINECSY ‘ L
[7664-33-2 Phosphoricacid || 85% __|p3il-633.2 2
[732-18-5 Water I Balance |R31-791-2

Hazard Symbols: C
Risk Phrases: 34

‘fon.of Pagc

MSE0S Index

hitp:/fwww.bu.edw/es/labsafety/ ESMSD8s/MSPhosphoricAcid html 8/4/2005
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OANDENA, i

Matenal Safety Data Sheet

NEPA

T

Personal Protective Equipment

&

Tt d

" Saa Saction 15.
l Section 1. Chemical Product and Company Identtfication Puge Number: 1
0N i i 9 Cutubig P109s, 21097, PH175,
fotita Phosphoricacid, 85% N v
1 CAS# Midure,

Manufacturer SPECTRUM LABORATORY PRODUGTS ING. KILCS Nt applicable.

14422 . SAN PEDRO STREET TSCA TSCA 3(b) inventory;

GARDENA, CA 80248 Phoepharic Acid; Water
Commercial Munel) Not svailable. — o Not avaiiable.

Syninym

Phosphoric Acid B5%; Phosphoric Acid: Orthophoz‘.phoric acid

Cheanleal Nume

e e

Mot applicable,

Not availabhe,

IN CASE OF EMERGENCY
CHEMTREC (24hr) 814249300

{ hemical h;ml]) GALL ¢310) 516-8000
Chelmcal ['urmuin Mot &ppl:cabie
Supplier SPECTRUM LABGRATORY PRODUCTS INC-

14472 5 SAN PEDRG STREET

GARDENA, CA 90248
Section 2. Composition and Information on Ingredients

Exposure Limils
Name Y3 TWA (mp/m™ ] STEL (mgfm”) | CEIL (mg/m™) | % by Weight
1) Phosphens Acid TEBA-38-2 1 3 ) B85-88
2) Water TI3Z-185 1215
— e

Voslutogical Dula Phosphoris Al
on fsgredients ORAL (1LD50): Acute: 1530 mgikg [Rat].

DERMAL (1DE0):; Anuter 2740 mg/kg Rabbit],

DLUST (LC50) Acute: >850 mg/im® 1 hours [Rﬁt]

contact (corrogiva, parmaator), of eya gomact (corrosive). Slightly hazardous in caze of inhalation (lng
sensiizar). Uqukd o spray mist oy produce tesue damane parficutarly on mucous membranes of eyes, mouth
and resplratory tract. Skin contact may produce burns. Inhalatlon of the spray mist may produca sevare imitation
of resplratory tract, charsctorized by coughing, choking, or shortness of brasth. Sevars ovar-sxposura can result
in death. Inflammation of the eve is charatterized by redness, waienng. ong Eching, Skin inflamimation i
charactarizsd hy Bohitg, stalng, reddening, or, coimicnuly,

Section 3. Hazards kdentification
Potcntial Acute Health Eifects Very hazardous In case of skir zontact (imitant), of eye contact {fritant), of ingestion, . Hazardous in casa of skin

Continued on Next Page

B
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L Phosphoric ackd, 85% ’ Page Number: 2
Putenlinl Chroaic Heslth CARCINOGENIC EFFECTS: Nt available,
KilTeris MUTAGENIC ERFECTS: Not gualsble.
TERATOGENIC EFFECTS: Not availgble.
—— DEVELOPMENTAL TOXICITY: Not available.

The substance may be toxic to binad, lver, 2kin, ayas, bone marrow.

Repeatad or prolonged exposuns 10 the sybstancs gan producs target organs damage.  Repeated or projonged
contact with 2pray mist may produce chroric eyve fmimlion and severe skin Fritation. Repestad or prolongad
expozure to apray mist may produce respiratory tract ritation leading to frequent attawka of bronshial infeetion.

Repexed mposus to a kighly tovle materal may produce general deterioration of health by an accurmutation in
ani ar many hutnan organs.

Saction 4. First Aid Measures ‘

Eye {;ontuet Chick for ang rameve any contact lenses. In case of cantaet, mmediately flush eyes with plenty of water for ut
least 15 minutes, Cold waler may be used. Get medical aftention immediately.

%kin {ontact In case of contact, immediately flush skin with plenty of water for at lsast 15 minutes while removing cortaminated
clothing and shoes. Cover the mitsfed skin with an cmolient.  Cokd walter may be used Wazh clothing before
rese Thoroughly chesis shaes bafore rauss, et madledl attention immediately.

Serivus Shin Conlact Wash whh o disinfectant soap and cover the contaminated skin with an anfi-bacterial cream. Seek immediate
medical sttention.

Inhatation If Inheded, remove to fresh alr, 1f net breathing, give artificial rezpiration. If breathing is difficult, give eoygen, Get

radigal pitortion mmadintady.

Serioes Inhalation Evacuate the vietln to & safe ares as soon a5 possible. Loasen tight clothing such as a collar, tie, belt or
walstband.  If brsathing bs difficult, adrolister cxypen. I the victim is net breathing, perform moutivie-moeuth
resuscitation. WARNING: it may ba hazardous 1o the person providing 5id 1o give mouth-to-molth resuscitation
when the inhaled matorsl 2 tede, infectious or comogive. Seek mmediate medicsl attention,

Ingestion Do NOT Induce vomiting uniess directed to do so by medical personnel. Never give anything by mouth fo an
uneshschous pareon. if large quantifles of this material are swaliowsd, cal A physician immedistely. Loogen fight
clothing such a2 a collar, tie, belt o waisthand.

Serious Ingestion Hct available.

oct[on 5. Fire and Explosion Data
I-lammabllltv of ibve Froduct  Mon<flamimabte.

Aute-lpiftion Temperyturs Mot applicabie.

Flash Puinls Net applinabls
Flunmable Limits Mot applieabla,
Prorlnr.ts. of {ambustion Met uuailabb-a.

Fire Hazards in Presence of Mot gpplicable,

Various Substunees

Fxplnsion Hazards in Presence Non-explogive in presence of open flors=s and aparkt, of shocks,
of Varioas Substantes

Fire Fighting Media

Nt applicahla,
and Insiructions
Special Remnrks on ot availsble.

Fire Huanrds

Speciat Kemarks on Explosion  Mixtures with niiromeéthane are explesive (Phosphoric Ackd) '

1 [anrds

I Continued on Next Page
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I Phosphorlc acid, 85% Page Number: 3

Section 6, Accidents! Refease Measures )

Stoell Hpall Dilute with water and mop up, or sbsorb with an inest dry material and place in an appropriate wasts dispesal
cortainer. If necessary: Neutrallrs tha rasidus with a diute vokition of sodivm carbonate.
Large Spitl Comsive liquid. Poisonous fquid.

Btop lesk I without isk. Absorb with DRY earth, 2and or other non-combuetible material. Do nof get water nsida
container. Do net touch spilked material, Use water spray curteln te divert vapor drift, Use water spray to reduce
vapors, Prevent sntry into sewsrs, bassments or confined areas; dike if needed.  Call for sesizance on deposal.

" Nautraltzs the rasltiue with a diiute solution of sodium carhonate. Be carsful that the product is not presert at
& concentration level abova TLV. Check TLY on the MSDS and with local authorities,

to thiz product, In casa of insufficiant veatition, waar sultebla resplmiony aquipmant. I lngested, seek madlcal
adules [mermediptely and show the container or the bbol.  Avold cantsst with skin and ayes. Keep mamy from
ihaompatibles such as axidizing sgents, sombuativks moterlals, netals, alkalls.

May corrgde metaliic surfacet. Store in & metallic or coated fherboard drum using & streng polyethylene inner
package.

Ktorage Keep containes tightly clozed. Keep container in a codl, welkventited area, Do not store above 2Z3°C (73.4°F).

Section 3. Exposure Controls/Personal Protection

Fngincering Contrals

Provide exhaust usntilatlon or cther anginesring controls to keep the albome concentrations of vapors below their
regpective threghold Timit value. Ensure that eycwnsh stations end sefely showers are prtiimal to the

Section 7. Handling and Storage ‘
Frecauttons Keep lockad up.. Ksep contalnar dry. Do not ingsst Do not breathe gasfumes/ vaper/epray.  Nevar add water
I work-station locaticn.

Fersonal Proteetion Face shidld, Full auit. Vapor respirctor.  Be sure to use en approved/oertifed rasplrotor of squivaleni. Gloves.

Boots.

Personat Protection tn Case o Splash goggles.  Full suit Vepor respirator. Boss. Gloves, A acll contained bresthing spparstus should b
a Large Spill used to avold inkatation of the produst, Sugyosted pretective clothing might not ba sufficient; consult a epecializt
- BEFORE handfing this product.

Fhosphode Acld

TWA: 1 STEL 3 {rg/m®) Trom ACGIH {1V} [United Stateg]
TWA: 1 STEL: 3 (g™ from QSHA (PEL) {Unied States]
TWA: 1 STEL: 3 (mg/m®*) from NIDSH

TWA: 1 STEL: 3 (mg/m®) [Maxico]

Exposure Ll

Conzult local aitherities for aceaptable fQosye linds,
Section 9. Physlcal and Chemical Propertios

Phyxical state and appearance  Liquid. (Syrupy Touid Viscous lquid.} Odor Odotlass,
Yaste Acid.

Matceular Weight Nct epplicable.

. — Color Clear Colorleas,
pil {1 %% soln/watery AgKIn,
Boiling Point 158°C (3164°F) )
Melting Foint 21 {B8.5°F)
critieal Temperature Mot avoliobe,

Specific Gravity 1.685 @265 C (Water = 1)

Vapor Pressure 0.3 kPa (@ 20°C)

Vapor Denglty 34 (Ara 1) N
Volatility Mot availeble,

ddor Threshid Not gvailable.

o

l Continued on Next Page
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Phosphoric acid, 85% Fage Number: 4
Water/Uhil Dist. Coeff, Not available.

Lomicify (in Water} Not availabie.

Bispersion Propertics See solubility in wabsr,

Solubility Eazily aiubks In hot weter,
Solube n cokd water.

Section 10. Stahility and Reactivity Data

|muhimy The product iz #lable.

Instability Temperaiure Mot ovaliable,

Condittons o 1nstubility Incompatible materials

Incempatibility with varions  Resdtive with oddizing agents, combustible matarials, metals, alkalis.

snlstanees

Corrogivity Extremaly corrasive In presence of copper, of stainless stesi{(304), of stainkcys teei316).
Highly corrosive In presence of alumlaum,
Nexr-earregive in presence of glaza.

' Special Remarks an Raacts whh metais to Iberate flammable hydrogen gas.

Rexcfivity Incompatible with sodivm tetrahydreborate producing a violant excthermic resction,
Heat generated with: alcohols, glycols, oldehyges, pmides, nmines, szo-compounds, carbametes, caustics,
aztars, kotonas, phanoln and crésols, oranophosphitea, epoxities, combustie matecsis, uasalurstod halides,
orypnie peramides,
Fermation of flammable with aldehydes, cyanides, mercapting, and sulfides.
Formution of towic fumes with cyanides, fluorides, halogenated organics, sullides, snd organic peroxides.
Do not e with sehitions cortaining bleach or ammonia.

{Phogphoric Acid)

Special Remarks on Minor comosive effact on bronze,

Corrasivity . Savere corosive affect on bress.
Corronive Lo famous meteiz and slioys.,

"= Polymerizalion Wil net egeur.

I Section 11. Toxicological Information

Haontes of Kntry Absorbed through skin. Dermal cortact. Eye contost, Inhalatlon. Ingestion.

Y'oxieity th Aninals Acuts aral teadoity (LDS0); 1530 mg/g [Rat].
Acute dermal toadeity (LDS0): 2740 mg/kg [Rabbit].

Chroaic EIfects on llumans  May sause damege to the following otgans: bload. e, skin, syss, bone marow.

Other Toaiv Effects an Extrevnely hazardous in casa of inhalafion (lung corrosie).
Homans Vary hazardaus In case of skin contest (imitant). of ingestion, .
Hazsrdous in caze of =kin contact (corosive, parmeston), of eye contact (corrooive),

Spedlal Remnrks on Mot avaitable.
Voxivity to Animals

Spevint Remurks o6 Mot availabhe. K
Chrenic Effects ob Hnmans

Special Hemarks un other Acute Poiential Health Efferts:

Toxie Efferts on Humans Skin: Corrogiva and cousss severe skin imitation end cen cause severe skm burng. May affect behavior
{somnuience or excitement) if abzorbed through =kin.
Eyas: Comosive. Liquid or vapor csuses severe eye iritation and cah cause severe eyé bums leading to
permanent comeal damage or chemical conjunctivitle
Ingeation: May ba harmfid ¥ swallowsd, Causes iritatlon smd bums of the goatroimtesting (tegestive) fract.
Cansas ssvare pain, nauses, vomiting, diathea hematemesis, gastrointestinal hammarrhaping, and shock. May
cause correslon and permatet tissue destruction of the esephagus and digeative tract, May affect bahavior and
urinary system, fver (hepatocalular damaga, hapatie saxymas inereased), blood {blood dyserasa). May aisp
causs Hypocaksemia, Hyperphosphaternia or Hypophasphatamia, and acldosls.

o l Continued on Next Page . : !
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Phoscphoﬂc acid, 85% “Pags Number: 5

Inholtion: Mey be harmful if mhaled. {auses britstion smd bums of the respiratory tact and muenus membtahes
with sore threat, eaughing, shoriness of bregth and delayed img edema.

Chronic Potential Health Effacts:

Repertat or Proienged skin contact nay cavses dermatitls,

Prolongad or repeated eya contact may causa eopjunctivils,

Chronic exposure may aleo causs lvar damage.

Inhgletion of vapors & high concentrafions may produce plimonary edema.

Soction 12, Ecological Information

Eetronielty

Not avatlable.

BODS und COD

Not avallabia.

Froducts of Hiodegradatinn

F'oasibly hezsrtous short term degradatlon products are not thW However, iong temm dagraduhm products may
anse.

loxicity of the Producis

of Rioderradation

The products of degradution are losy toxic than the produet #self,

Specinl Remarks on the
Products of Biedegradation

Not availabla.

Section 13, Msposal Considerations

"*_ﬁ

Vaste Dispogal

Waste must be disposed of in accordance wn;h federa), state and local environmental
control regulations,

Sectlon 14. Transport Information

DEXT {ussification

Class 8: Corronlve matetal

Identification

: Proaphoric acid  (Phosphoric Acid) UNNA: 1805 P@: I

Speeinl Provisions for
Transport

Not available.

DOT (Mictograms)

Section 15. Other Raqulatory information and Pictograms

Federal and State
Regutations

Connecticut hazardous rmatetial survey.: Prhoaphoric Ackd

IHinols kende: substances disdosure to employee ack Phosphoric acid
Iinois chermical safely act: Phosphoric acld

MNew York releass reporting liat; Phosphorie ocwd

Rhedo skind RTK hazardous substances; Phoaphorie ackd
Pennsylvaniz RTK: Phosphoris acld

Minnescte; Phosphoric acid

Mmzachusetiz RTK: Phospharic acid

Massachusetts spil st Phosphonic acid

hew Jerzay. Phogphoric acid

New Jersey aplll st Phoaphoris acid

Louisfana spilt reporting: Fhosphoric acid

Colifomnia Diractor's st of hazorgous substences: Phogphoric acid
TSCA 8(b} mventory: Phoaphoric Acid; Water ‘

SARA 313 tode: chemicel notification and relesse reporiing: Phosphoric acid
CERCLA: Hazamdcus suhatances.: Phoephoric acid: 5000 b= (2268 kg)

Continwed on Next Page
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Phosphoric acid, 35% Pags Number: @ I

. npanttinn 65 tucause mncer whu:h wnuld reguire awummg undcr the atatuh:' Nn pmducls WENs found

California prop. 65: Thiz product containg the following ingredients. for which the State of California has found
ts aalse birth defects which would requite a waming under the staiute: No products were-found,

Other Repulations QSHA: Hezandous by defmition of Hzard Communication Stendard (29 CFR 1910,1200).

Other Classifications WIIMIS (Cunsdz)  CLARS E: Corroshve liquid.

DECL (EEC) R34- Causas bums. 526- In case of contact with ey, riase
immediately with plenty of waler and zeek
medical advice.

45 In cone of accident or f you feel unwell,
sask madical advica immadiately {show the
|abet where possibke).

e i e

HMIS (U500

Health

WHMIS (Canada)
(Pictograms)

DECL {Europe)
(Pletograms)

TDG (Canada)
(Pictograms) A

ADR (Europe)

(Pictograms) ﬁiﬂ.

Protective Equipment Gloves.

Fuli suit-

sppraved/oertified reapirgtor or
equivalent. Wear appropriste respirstor
when ventilation is inadequate.

Face shield,

W Vapor regpirator. Ba zura to use an

I Continued on Next Page
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Phosphoric acld, 85%% Pome Nuntver= 7

Section 18, Othar information
NI Code F3880

Referpnees Mot availabie.

Other Speciai Not available.
Lonsiderations

Validuted by Sonia Orwen on 7/192004. Verified by Sonin Orwven.
: ' Printed 8/25/2004,

l CALL (310} 516-5000

Notice (o Resder

Al rhpﬁgm MIY PUTE .lm.bunm Iul:.ﬂrd!' aend vheutd bt atvend with coutine.  Thix Mderia! Sofety Doia $heet (MYDS) applics oy fw e Ll vy kayed  [f thiv 1 "

dliel with wtfrr mexicri T, or B Ty podie Rermredy pat prantlowsd Iy e MRS, B shall b2 the utsr's réspurctibilily To diveiup proper
methnes pf handling and pm‘uual protecrion hased uu ihe actinnf mndmﬂm wfwve. Wit v XDNEN (2 hasedf it fechoiewd darn judied t be relieble, Npectrurn (eality Troducty,
o, wetstmet mo respoacibility for the complefenery or néctindes) b ihie informirdon contalned heveln,
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MATERIAL SAFETY DATA SHEET  (vsois wnuss|

PRINT DATE: Q213017888

1. IDENTIFICATION OF THE PRODUGCT AND THE COMPANY

CLARIFLOC® A-210P POLYMER

Supplicr ! POLYDYNE INGC. ‘

PO Bew 279
Riceboro, GA 31323
Tel : 912-884-877% Fax:912-884-83770

2, CONPOSITIONANFORMATION ON INGREDIENTS j
Jdentification of the preparation : Anionic water-soluble polymer

Thzmpdous ehargptedsnics (inilatian) wers vheerved oaly in the produst when tested as a whuly,
net in bdividuad sonponcnts.

3. HAZARDS IDENTIFICATION : l

Iiritating to eyes and skin.

Spilis produce extremely slippery surfaces,

4. FIRST AID MEASURES B
Inhalation : Move to fresh air.
Skin contact : Wash off immediately with soap and plenty of water. In case of persistent skin irritation, consult
a physician,
Eye contact: Rinse thoroughly with plenty of water, 2lso under the eyelids. In case of persistent eyc imitation, l
consult a physician. I
Ingestion : "The proguct is not considered toxic based on studies on laburatery animals.
)
5. FIRE-FIGHTING MEASURES .
Suitehie extinguishing media : Water, water spray, foan, dry powder, carbon dioxide (COZ) I
Speeial fire-fighting precavtions - Spllks producs extremely glippery surfaces.

Protective equipment for firefighters : o special protective equipment required.
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6. ACCIDENTAL RELEASE MEASURES

Personal precautions : No special precantions required.

Environmental precatitions : g not contaminate water,

Mzethods for tleaning up : Do pot flush with water, Dam up. Soak up with inert absorbent material. If liquid '
has been spilled in large quantities clean up promptly by scoop or vacuum. Keep in |
suitable and closed contyiners for disposal, After vleaning, flush away trages with
water.

7. HANDLING AND STORAGE
Handditng : Avoid contact with skin and syes. When preparing the working solution ensure thers is adequate
ventilation. When usinyg do not smoke. ;
Storage Keep in a dry, cool place (0 - 30°C). When preparing the working solution tnswre there is adequate P

ventilation, Freezing will affect the physical condition and mey damage the material,

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Engineering controls : Use locat exhawst if misting ocenrs, Naharent ventilation is adequate in absence of mists.
Personal protection equipment
- Respiratory protection :  In case of msufficient ventilation wear suitable respiratory equipment,

= Hand protection :

Eye protaction !

- Skin protection :

Hygiane measures ;

Rubber gloves.
Safety glasses with side-shields, Do not wear contact lenses

Chetmical resistant apron or prolective suit if splashing or eontact with splution is
tikely.

Wash hangds hefore breaks and immediately after handling the product. Handle in
accordance with good industrial bysiene and safety practice.

9. PHYSICAL AND CHEMICAL PROPERTIES

Form :
Colar :
Odor :
pH:

Melting point (C) :

viscous liquid
miiky
aliphatic

6-8 @3 B/l 5y ot aories. Soo Tochmionl Bullsin for speciic vali
Not applicable.
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Fiash point (*C) : »>100°C

Autoignition temperature ("C} :  >2060°C

Vapour prassure (oum Hy) - 0.082 @ 20°C

Bulk density : See Technical Bulletin [
Wator selubliity : ‘ See Technical Bullelin
Viscosity (mPas) : See Technical Bulletin ‘

10. STABILITY AND REACTIVITY

Stability : Product is stoble, Mo hazardous polymerization will accur..
Oxidizing agenls may vanse exothermic reactions,

Hazardous decomposition  Therma! decomposition may produce : carbon oxides, nitropen axides (NOx).
produets !

11. TOXICOLOGICAL INFORMATION 1:

’ ! E I xi .I -
-Oral : LD50/omal/rat > 5000 mg/ky
- Dermal ; The product is not expected to be toxic in contsct with the skin.
- Inhalation : The product is not expected to be toxic by inhalaticn.
imitation
- SKin = trritating to skin.

- Eyes: Irritating to eyes.
Sensitiration ; The product is not capecled to be sensitizing,
Chronic toxicity : Profonged skin contact may defat the sitin and produce dermatitis.

12. ECOLOGICAL INFORMATION

= Fish LC50/Fathead minnows/96h = 1000 mg/1
- Algae ; ECS50 /728/Phasodactylum tricornumtum > 1000 mg/l
= Daphnia : LC50 /A8h/Chactogarmmars matitws -~ 15 myg/l
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Bicaccumulation : The produet is not expected 1o bioaccumulate.

Persiztence / degradablilty :  Not readily biodegradable { 40% afier 28 days ).

13. DISPOSAL CONSIDERATIONS

Weaste from residuss /unused In accordance with federal, state and local regulations.

products :

Comtaminated packaging : Rinse empty containers with water and use the rinse water to prapare the working

solution. Can by landfilted or incinerated, when in contpliance with local

regalations

14. TRANSPORT INFORMATION

Mot regulated by DOT.

[1'5. REGULATORY INFORMATION

All components of this product are on the TSCA and DSL inventories.

RCRA status
Hazardous waste number ;

Reportable quantity (40 CFR 302) :

Threshold planning quantity (40 CFR 336) :

Calfornia Proposition 85 information :

Not 4 hazardous waste,
Mot applicable

Not applicable

Not applicable

The following siatement is made in order to comply with the
Califarnia Safe Drinking Water and Toxic Enforcement det of
1956 This product contains a chernical(s) known to the State of
California to cause cancer : acrylamide, .

]_HMls & NFPA Ratings

\NFPAI

beatth:

[
[

Tl L]

| Flammablilty *

|

—

| Reactivity :

N

i
. I
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16. OTHER INFORMATION

Person o contace : Regulatory Affairs Manager

The information provided in fis Sefcty Dot Sheet i commﬂmbc&tot‘wkmwlcdm infiormstion and belief at the date of its publicetion. The information
given iz desipned only s 8 guidance for oot hondling, 1se, processing, storege, transportotion, dispesal and reliase, and is not to ba considercd a warranty of

quality specification. The informmtivn reloes only to the specific materinl designoted and may nol be vafid for such material nsed in combination with ooy sthor
materiale or in amy process unlesd #pecified in the sext
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**% Matarlal Safety Data Shaaet **

Linivis' USA Ina.
6200 Carllon: Polrt 0
v Klskdand, WA SB033
/] USA :
el W ArMUBRIAE GO : u n IVAH
Date 110804
To BATTLLLE
Aftn. WENDY CONDIT
Fax 1614=458-5501
From PAM CARTER at UNIVAR USA
fax direct

Todal pagos (nel. this one) B -
sublecet fyour refetance M3DS - AGETIC ACID, DILUTE 50-80%,

E=rril dimeet . wlephone dirsct Firkland, WA 58033

X P>

For emergency assistanca Involving chuomicats, zall CHEMTREC ~ (800) 424-8300

** Matarial Bafety Data Sheet **
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imnadiately.

Ekin: Immediately £flush with plenty of water for at least 15 minutes while

removing contaminated elothing and shoes. Get medical attention immediatel
Wash contaminated clothing bafore ratiee. Dastroy or thoroughly clean =
sontaminated shoas.

Ingestion: Call a physician or poison control center immediately. Do NOT
induce vomiting. If victim ie fully conscious, give a cupful of water. Kaver
give anything by mouth to an unconzicus parson. If vomiting occurs, keep
head lower than the hips to help prevent aapiration.

5. FIRE FIGHTING MEASURES

:xtinguishing Media: water spray, dry chemical, carbon diexide, alachol
Cam

Spaclal Fira-Fighiing Puocedures:
Wear self-contained breathing apparatus and protective clothing.
Vse water spray to keep fire-exposed containara cool.

Harardons Combuatlon Producta: ecarbon dioxide, carbon monoxidae
Unusual Fire and Explosion Hagards: Combustible,

Seneliivity to Static Discharge:

Material Ig unlikely *o accumulate z static charge which could act aB
an ignition mourca,

€, ACCIDENTAL RELEASE MEASURES

Use personal protective equipmeﬁt. Eliminate all ignitlion scurces. Neutralize
with soda ash lime hbsorb epill with vermiculite or other inert material,
than place in a containar for chemical wasta.

For Large B8pills: Use water spray to disperse vapora and flush epil] area.
Prevent runoff from entering draina, sewars, or skreams. Dike for later
dispoaal.

7. HANWDILING AND STORAGE

Personal Precautionzsry Measures: Aveld breathing vapor. Do not gat in avesz,
on okin, on solothing. Do not taste or swallow., Use only with adequate
vantilation. Wash thereughly after handling.

Pravantion of Fire and Explosion: Keep away from heat and flame. Keep from
contact with oxidizing materials.

Storage: Keep container cloged.
8. EXPOSURE CCONTROLS/PERZOMNAL PROTECTION

Country epecific exposure limite have not been establighed or are not
applicable unless ligted below.

ACETIC ACID .

Us. ACGIHE Threshold Limit Values

Time Weighted Average (TWA): 10 ppm, »
U2. ACGIE Thrashold Limit Values :

Short Term Exposure Limit (STEL): 15 ppm,
78, NIOSH: Pocket Guide to Chemical Hazards
s Recommended exposure limit (REL): 10 ppm, 25 mg/m3
US. NIOBH: Pocket Guide to Chemlcal Harards
Short Tarm Exposurae Limit (STEL)}: 15 ppw, 37 wmer/m3
US. 0SHA Table 2-1 Limits for Alr Contaminants (29 CFR 1910.1000)
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Us, California Coda of Regulationa, Title 8, Saetiom 5155. Airborne

Contaminants

Time Weighted Average (TWA) Parmizeible Exposure Limit (PEL): 10 ppm,

25 mg/m3

. 8. Californiz Code of Regulations, Title &, Secktion 5155. Airborna

Contaminante
Celling Limlt Value: 40 ppm,

Us. califernis Code of Regmlationa, Title &, Section 5155. Airborna

Conktaminant=

Shert Term Exposure Limit (BTEL): 15 ppm, 37 mg/m3

Ventilation:

Good general vantilatlon (typically ID alr changag per hour) should be used.
Ventilatien rates should be matched to conditione. If applicable, use process
enalosuras, local exhaust ventilatien, or other engineering controls to
maintain airborne lavels below racomtended exposure limits. If exposure limitas
hava not heen established, maintain alrborne levels to an acceptable laval.

Ragpiratory Protectlon:

If engineering conircls do not mainkain airborne concentrations below
redommended exposure limits (where applicabla) or to an acceptable leavel (in
countries where exposure limite have not been established), an approved
ragplirator must be worn. In the Unltaed States of Zmerlea, if respirators are
used, a program should be inatituted to assure compliance wilth OSHA Standard
63 FR 1152, January &, 19398, Raaspirator type: Air-purifying respirator with
an apprepriate, governmant approved {where applicable), alr-purifying
filter, cartridge or canister. Contact health and safety professional or

manufacturer for specific information.

Eye Protection:
full-face resgpirator, if needed.

3kin Protaction:

Hear aafaty glugsoes with slde shields {or gogglez). Waar &

Wear chemical-raealetant glovas, footwsar, and protective
-@lothing approprlate for the risgk of exposure. Contact health and zafety

profeseional or manufacturer for specific information.

Recommended, Decontamination Facllities:

aya bath, aafety shower, washing facilitica

9. PHISICAL AND CHEMICAY, PROPERTIES

Physlcal Form:

Golor:

Odoz:

Cdor Threshold for (acetic acid):
Specific Gravity:

Vapor Pressure for {(acetlc acld):
Vapor Density for (seetic acid}:
Boiling Point:

Solubility in Watar:

Flazh Foink:

Thermal Decomposition Temperatura:

10. STABILITY AND REACTIVITY
stabllity: Stable.

Incompatibility:
Yasae, aminasg.

h‘Haza:duuB Polymarigation:

11. TOXICOTLOGICAL INFORMATION

Liemid
colorless
pungent, wvinegar
0.48 ppm

> 1
20 c;
2.1
102 - 118 C

complata

7fm? 9l ¢

Thermal stability not tested. Low
stability hazard expected

at normal operating temperaturas.

15.2 mbar

Material reacts with atrong oxidizing agents, metale, strong

Will not ocoour,

4017/032

@o03/005
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Acute toxicity data, if avsilable, are listed halow. Addjhional tesiaity
data may be avallable on ragquest.

Data for majer component

Jral LD=B0:(rat) 3,310 - 2,530 mg/kxq
~—gral LD-50: (mousa} 4,960 mg/kg

Inhalation LC-50: (mouas) 1 h: 5520 ppm

Darmal ED-50; ( rabbit} 1,080 mg/kg

Bkin Irritation (rabbit) severe

Eye Irritatlon {rabbit) sevare

12, ECOLOGICAL INFORMATION

Acvte Loxicity data, if avallable, are listcd balow. Additional toxieity dala
may b avallable on request.

Thig matarial is 2 strongly scidic aguecus solution, and this proparty may
gause adveraa environmental effacts,

Data for a major componant:
Oxygen Damandgd Data:

BCD-5: 340 - B80 mg/g

COD: 1,000 mg/g

Acute Aquatic Effects Data:

96 h LC-50 (fathead minnow)}: > 100 mg/1
4% h LC-50 (mosquito Eish): 251 mg/l

48 h LC-50 (golden orfe): 410 mg/l

% h LC-50 (daphnid}: 100 mg/l

13, DISPOBAL CONSIDERATICHS

“igoharge, treatment, or disposal may ha subjact to natlonml, stata, or locul
~—lawe. Incinaerate. Since emptied containers reotailn preduct residue, follew
labeal warnlogs even after contadner j« emptied.

14, TRANSPORT INFORMATION

Marine pollutant coemponenta: hnohe unless lisgkted balaow
Raportable Quartity: 2,837 kg

DOT (USaA): Class 8 Packing group II
ICAQ Status: Class B FPacking group II
IMDG Statusz: Class 8 Packing group II

15. REGULATORY INFORMATION

WEMIS {Canada} Statusa! controlled
WEMIS {(Canada) Harard Clessification: Bf3, E

SARA 311-312 Hazard Clasaification{eg):
impediate (acute) health hazard
fire hazard

SARA 213: none, unleas listed below

Carainogenicity Clazsification (componants praasent at 0.1% or mora): ncna,
unlagg ligted below ‘

T5CA {US Toxic Subetances Control Act): All componente of thie product are

1isted on the TSCA inventory. Any Impurities present in this product are
. ~exempt from lieting.

DSL (Canadian Domestic Subetances List) and CEFA (Canadian Environmentzl
Protection Act): All components of this product are listed on the DEL. Any
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impurities present in this product are exempt from listing.

EINECS (European Inventory of Exleting Commersial Chemiaal Substances) : All
componante of this product are listed on EINECQS,

AICS / NICNAS (Australian Inventory of Chemical Substances aﬁd National
—Industrial Chemicals Notificatlon and Aseessment Schema): All components of
this product are listed on AICS of otherwice comply with NICHAS.

MITI (Japanesa Handbook of Existing and Naw Chamical Substances): ALL .

components of this product are listed in the Handbook or have been approved
in Japan by new substance notification.

ECL (Korean Toxic Substances Control Act): All components of this product

are listed on tha Korean inventory or otherwise comply with the Korean Toxic
Subgtances Control Act.

156- QTHER INFORMATION

FOR ADDITICHMAL INFORMATION -- —— -

CORTACT: MSDS COOCRDINATOR UNIVAR USA INC.
DORING EBUSINES3 HOURS, PACIFIC TIME (2235)889-340¢C
———————————————————————————————————— HOTICE ——— et e e e e e

kkkkkkkrkkt  UNIVAR USA INC ("UNIVAR“)} EXPRESSLY DISCLAIMS

AL}, EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A

o e vy e it

PARTICULAR FURPOSE, WITE RESFECT TO THE PRODUCT OR INPORMATION PROVIDED HEREIN,

o B — —

._,AND SHALL, UNDER NO CIRCUMSTANCES BE LIABLE FOR INCIDENTAT COR CONSEQUENTIAL
DAMAGES . *#%

—

DO NOT USE INGREDIENT INFOFMATION AND/OR INGREDIENT PERCENTACES IN THIS MSDS
AR A PRODOCT SPECIFICATION. FOR PRODUCT SPECIFICATION INFORMATION REFER TO A
PRODUCT SPECIFICATION SHEET AND/OR A CERTIFICATE OF ANATYSTIS. THESE CAN BE
OBTAINED FROM YOUR LOCAY, UNIVAR SALES OFFICE.

ALL INFORMATION APFEARING HEREIN IS BASED UPON DATA OBRTAINED FROM THE
MANUFACTURER AND/OR RECOGNIZED TECHNICAL SOURCES. WHILE THE INFORMATION IS
BELIEVED TO EE ACCURATE, UNIVAR MAKES NC REPRESENTATICNS A3 TO ITS ACCURACY OR
SUFFICIENCY. CONDITIONI OF USE ARE BEEYOND UNIVARS CONTROL AND THEREFORE UBERS
ARE RESPONSIRLE TO VERIFY TEIE DATA UNDER THEIR OWN OPERARTING CONDITICNS TO
DETEFMINE WHETEER THE PRODUCT I8 SUXTABLE FOR THEIR PARTICULAR PURPOSES AND THEY
ASEUME ATL RISES OF THEIR USE, HANDLING, AND DISPOSAL OF THE PRODUCT, OR FROM
THE PUBLICATION OR USE OF, OR RELIANCE UPCH , INFORMATION CONTAINED BEEREIN.
THLS INFORMATION RELATES ONLY TO THE PRODUCT DESIGNATED EEREIN, AND DQES NOT

RELATE TO IFS USE IN COMBINATION WITH ANY OTHER MATERTAL OR IN ANY OTHER
PROCE4S.

x%*% END OF MSDS ***
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NFPA 704 DESIGNATION -

o HAZARD RATING N -
- LA. CHEMICAL CO MSDS # 19390% ;::ghm o o ._
L CHEMICAL e e T S | 0 Rewtiy

1. CHEMICAL PRODUCT IDENTIFICATION & COMPANY menﬂngmmu
PRODUCT IDENTIFIER:  FERHIC CHLORIDE SOLUTION, 30 - 48 °Ma

GENERAL USE: quﬂﬂu&ummﬂinmw:mamnmwwm
fartory affiuenis ahd deodorizing sewage; and as a mordant in dyeing and ponting tediles,

PRODUCT DEGCRIPTION: . An ncidic, aqueous soktion of ferdc chionde. Synonyms inciwde: flores martls, iror chlarkle, Iran (Il}
chioride, Fon sestuichionok, snd iron trickoride,

INFORMATIOR PROVIDED BY: LA CHEMICAL GO |-~ EMERGENCY,PHONE NUMBERS |
Corparate Ofidy - o =
4846 Srdine Streat LA CHEMICAL GO 3235620500
Soirth Gk, CA #0280 CHEMTREG: 200.-428-9300
Far MRDS coll! Phone: S22 4820800 Faor: 3297730000 CANUTEC: 613-956-5068
2. COMPOSITION & !NFGHHATIQH ON INGREDIENTS
ACGIH O9HA _
COMPONENT CAS S QEHA HAZARD WI% TV STEL PELwwy _ STEL .
Farrie Ghioride DOTIOS-06-D  Covvedival Madf  impiE N WA NA r
Taxde by inpastion: {a= Fe) 5
Livar Toxla
Hyrochions Adid TG00 Commpive; 0s WA NIA WA WA
. Laotg Taodn {nsodrwam d
& ppm Sppm

MDA =Ma Data Avaliblg A = Not Aptilicable

3. HAZARDS IDENTIFICATION

EMERGENCY A yollow to dark reddish-brown fiquid with 3 pungent acidic odor. Vapors, imists, and quid may causo savere
AVERVIEW: intigtion or bums In eyss, wn, mspimtory tach, snd cusiroiniestiond ect  The MORH LDAH, for
hydrogen chlorida is! 80 pprm.

POTENTIAL HEALTH EFFECTS

HPHALATION: Exosuns 10 vAPOTS OF Mists iay cauks savers itabion or bne fo Be mspiratory kect.  Symptoms of
exposure may nchude: coughing, choking, and  uming genisation. At high ¢oncentrations sevem brouthing
diffiquitins may o,

EYEGONTACT: Exsoiure I vapors, misls, and liguids may cause sovons oy iTtetion or bume.  Sympioms of exponre moy
inchide terrdng, redress, and swaling. Direct contact with the llquid may cause comaat datfirgn and/or vieuat
impairmant. :

BKIN CONTACLT: 10 vapors OF fnitts may causo eveng skin iritation of boms, Symploms of exposue may include:
, swalling, & singing senastion, and pain. Np published reports indioads this peoduct 1 ABSNESD
through the skin.

THGESTION: ngechion cauAS aovens rltaton or bums 1 the geetoirestngl ect.  Symplomae of MOMMG may
irﬂndmmna.w vomiting, disnhes, Gbdominal pain, blaading, and lfissue uicevation, with posnivie coma and
dentr,

CHRONIG: ingestion can ¢huse fiver damoga. Prolonged skin axposu K product may cause destructlon of the demmis
with Impairment. of e skin, et the site of contect, 19 regenorate,  Otherwise. tha chionic health effecks of
GAposEe ara the satm i for weule sipasurs.
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* Sultric Acid

DI Yo WECHT &
O NoRDeR o P
o o-81 “Thoe
»51 . E Tl

4. -
L

'w-dmmiummwmmmmummmnmam
 STiioles tratariais rrmy be Evted for Xl “Righiao-Knew” Compian=s mnd & oihar resecns,

' min-mummm This prodoct is considened haxardons undor the OSHA Hazard
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CENERRS. CHEMICH 93515 TR p.ese
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MATERIAL SAFETY DATA SHEET
Suffurio Acid

' ‘Mhﬂmmdummmmmmﬂuw -

Lisitsd Cesrines, can causs kTRation, comes| burms, snd conjunciviis. May rasc in -

Sewere oF pertasect njury. Moy coune Dndras.

Intesdion &f fuime of Gcid izt 25N CRURA TGN Oof CONTEENE burma o the
U Suaninatony syem, neiding the noss, maith and throet. May ittiata e

Cavoen bars: of Sw olt, rost and eiormch ey o frtol I owpfiowed.
Haza e aies apcicable to divie soludone.

Eroicn of e, lesons. ot e akin, rachno-bronchills, mout Glameslion,
congoliviie ] pesria ARG nd NTP heve clamified ncrpmnic povd
Triete domtetning mulluri HCKT* 34 # Xrown PR SErckioo. chssiication
fu for mm«zmmmmunmmumanH
soktions. The baels for the class aits on Bevers’ apidemiciogy sthxbes
wivich e several Suficewnsins. Thase sl did ROt attount Koy ewpomiss 1
other subnkanoss, scrv kndwn 16 be snimel o potniial hesnon SarinoGENg,
ool Infesences (Emoking or akcahcl consumplion) snd inciuded stk numben
of subjenin, Saeed tn thy overall walght of evidencs i a1 hurmen and cxonio
anbnal sludles, na delinkive csusel ralaionship bebieen subiun: acid mist
eposuse snd respiiaion? 1S Sanowr hae bear shown,

. - o et dntml P Bota W Foac |
: S ST pn
i A o Voo S - | 7Yoo
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MATERIAL SAFETY DATA SHEET
Sulfuric Anid

4. FIRST ATD MEASTIRES i
Mwmmmmmh Minulee, Remow
Gontaminaiod cintig whils washieg. m“ﬂmm.
wmmmwm«uumhumwmm Gt

K inkrslec), Poenove I rwsh mir. 1 not ghve wr¥ikctal
rvluintly ! fespirgiien,
aation. M“”’mwmum

mw. mwmwmmm-m'

Troat symplevnadicaty, - F

_ W or fog ey b weod ko Knock deer covose
- confsinem hmmhmmmmmmmwm“m“hmﬂh
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