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ALpHASE~ 9040 

[f]iroduct and company identification 
Product name 

MSDS Number 

Product Type 

Product use 

Manufacturer, Importer, 
Supplier 

Print date 

Telephone 

I 

ALpHASEr> 9040 

000000105965 

Phenolic Resin 

Binder- Foundry 

HA International, LLC 
630 Oakmont Lane 
Westmont, IL 
60559 

1 0-0CT-2011 

For Emergency Medical Assistance 
Call Health & Safety Information Services, 1-866-303-6949 

For Emergency Transportation Information 
CHEMTREC US Domestic (800) 424-9300 
CHEMTREC International (703) 527-3887 
CANUTEC CA Domestic (613) 996-6666 

For additional health and safety or regulatory information, call 
(630)575-5722, or (630)575-5705. 

I 2. Hazards identification 

Odor 

OSHA/HCS status 

Emergency overview 

Faint odor. 

This material is considered hazardous by the OSHA Hazard 
Communication Standard (29 CFR 191 0.1200). 

DANGER! 
HARMFUL IN CONTACT WITH SKIN. CAUSES EYE AND SKIN 
BURNS. CAUSES RESPIRATORY TRACT IRRITATION. MAY 
CAUSE ALLERGIC RESPIRATORY AND SKIN REACTION. 

Potential acute health effects 
Inhalation Irritating to respiratory system. May cause sensitization by inhalation. 

Ingestion 

Skin 

Eyes 

Exposure to decomposition products may cause a health hazard. Serious 
effects may be delayed following exposure. 

May cause burns to mouth, throat and stomach. 

Corrosive to the skin. Causes burns. Harmful in contact with skin. May 
cause sensitization by skin contact. 

Corrosive to eyes. Causes burns. 

Potential chronic health effects 
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Chronic effects 

Carcinogenicity 

Mutagenicity 

Teratogenicity j 

Developmental effects 

Fertility effects 

Target organs 

Contains material that can cause target organ damage. Some reports 
suggest that formaldehyde may cause respiratory sensitization, such as 
asthma, and that preexisting respiratory and skin disorders may be 
aggravated by exposure. 

Contains material which can cause cancer. Risk of cancer depends on 
duration and level of exposure. 

No known significant effects or critical hazards. 

No known significant effects or critical hazards. 

No known significant effects or critical hazards. 

No known significant effects or critical hazards. 

Review Section 2 and 11 for any additional assessments. 

Over-exposure signs/symptoms 
Inhalation Adverse symptoms may include the following: respiratory tract irritation, 

coughing, wheezing and breathing difficulties, asthma, 

Ingestion 

Skin 

Eyes 

Medical conditions aggravated 
by over-exposure 

Adverse symptoms may include the following: stomach pains, 

Adverse symptoms may include the following: pain or irritation, redness, 
blistering may occur 

Adverse symptoms may include the following : pain, watering, redness, 

Pre-existing respiratory and skin disorders and disorders involving any 
other target organs mentioned in this MSDS as being at risk may be 

~- = =--=----=r~=--=--"'*--*~--~=>===:· aggravarect ·by ove~~P'osl1rewthi'S!Jrdduc't".====='=~-==~""='=""""='=--'2:~=o.ii""'---- ~ 

See section 11 for more detailed information on health effects and symptoms. 

I 3. Composition/Information on ingredients 
Ingredient name 
Sodium Hydroxide 
Formaldehyde 

CAS number 
1310-73-2 
50-00-0 

WT% 
5.0 - 10.0 
0.1 - 1.0 

** Any applicable Canadian trade secret numbers will be listed In Section 15. 

Lfl!rst aid measures 
Eye contact 

Skin contact 

Inhalation 

10/10/2011 

Immediately flush eyes with plenty of water for at least 15 minutes, 
occasionally lifting the upper and lower eyelids. Check for and remove 
any contact lenses. Chemical bums must be treated promptly by a 
physician. Get medical attention immediately. 

Flush contaminated skin with plenty of water. Remove contaminated 
clothing and shoes. Wash contaminated clothing thoroughly with water 
before removing it, or wear gloves. Continue to rinse for at least 10 
minutes. Chemical bums must be treated promptly by a physician. In the 
event of any complaints or symptoms, avoid further exposure. Wash 
clothing before reuse. Clean shoes thoroughly before reuse. Get 
medical attention immediately. 

Move exposed person to fresh air. If it is suspected that fumes are still 
present, the rescuer should wear an appropriate mask or self-contained 

2/9 



Ingestion 

Protection of ftrst aid 
personnel 

Notes to physician 

breathing apparatus. Keep person warm and at rest. If not breathing, if 
breathing is irregular or if respiratory arrest occurs, provide artificial 
respiration or oxygen by trained personnel. It may be dangerous to the 
person providing aid to give mouth-to-mouth resuscitation. If 
unconscious, place in recovery position and get medical attention 
immediately. Maintain an open airway. Loosen tight clothing such as a 
collar, tie, belt or waistband. Get medical attention immediately. In case 
of inhalation of decomposition products in a fire, symptoms may be 
delayed. The exposed person may need to be kept under medical 
surveillance for 48 hours. In the event of any complaints or symptoms, 
avoid further exposure. 

Get medical attention immediately. Wash out mouth with water. Remove 
dentures if any. Move exposed person to fresh air. Keep person warm 
and at rest. If material has been swallowed and the exposed person is 
conscious, give small quantities of water to drink. Stop if the exposed 
person feels sick as vomiting may be dangerous. Do not induce vomiting 
unless directed to do so by medical personnel. If vomiting occurs, the 
head should be kept low so that vomit does not enter the lungs. 
Chemical burns must be treated promptly by a physician. Never give 
anything by mouth to an unconscious person. If unconscious, place in 
recovery position and get medical attention immediately. Maintain an 
open airway. Loosen tight clothing such as a collar, tie, belt or 
waistband. 

No action shall be taken involving any personal risk or without suitable 
training. If it is suspected that fumes are still present, the rescuer should 
wear an appropriate mask or self-contained breathing apparatus. It may 
be dangerous to the person providing aid to give mouth-to-mouth 
resuscitation . Wash contaminated clothing thoroughly with water before 
removing it, or wear gloves. 

In case of inhalation of decomposition products in a fire, symptoms may 
be delayed. The exposed person may need to be kept under medical 
surveillance for 48 hours. 

See section 11 for more detailed information on health effects and symptoms. 

Is. Fire-fighting measures 
Flammability dt the 
product 

Extinguishing edia 
Suitable 

Special exposure hazards 

Hazardous combustion 
products 

Special protective 
equipment for fire-fighters 

In a fire or if heated, a pressure increase will occur and the container 
may burst. 

Use an extinguishing agent suitable for the surrounding fire. 

Promptly isolate the scene by removing all persons from the vicinity of 
the incident if there is a fire. No action shall be taken involving any 
personal risk or without suitable training. 

Decomposition products may include the following materials: carbon 
oxides, aldehydes (including formaldehyde), nitrogen oxides, metal 
oxide/oxides, soot, smoke , irritating and toxic fumes and gasses . 

Fire-fighters should wear appropriate protective equipment and 
self-contained breathing apparatus (SCBA) with a full face-piece 
operated in positive pressure mode. 

16. Accidental release measures 
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Personal precautions 

Environmental 
precautions 

Large spill 

Small spill 

No action shall be taken involving any personal risk or without suitable 
training. Evacuate surrounding areas. Keep unnecessary and 
unprotected personnel from entering. Do not touch or walk through 
spilled material. Avoid breathing vapor or mist. Provide adequate 
ventilation. Wear appropriate respirator when ventilation is inadequate. 
Put on appropriate personal protective equipment {see section 8). 

Avoid dispersal of spilled material and runoff and contact with soil, 
waterways, drains and sewers. Inform the relevant authorities if the 
product has caused environmental pollution {sewers, waterways, soil or 
air). 

Stop leak if without risk. Move containers from spill area. Approach 
release from upwind. Prevent entry into sewers, water courses, 
basements or confined areas. Wash spillages into an effluent treatment 
plant or proceed as follows. Contain and collect spillage with 
non-combustible, absorbent material e.g. sand, earth, vermiculite or 
diatomaceous earth and place in container for disposal according to 
local regulations (see section 13). Dispose of via a licensed waste 
disposal contractor. Contaminated absorbent material may pose the 
same hazard as the spilled product. Note: see section 1 for emergency 
contact information and section 13 for waste disposal. 

Stop leak if without risk. Move containers from spill area. Dilute with 
water and mop up if water-soluble or absorb with an inert dry material 
and place in an appropriate waste disposal container. Dispose of via a 
licensed waste disposal contractor. 

-==_1 7. Handling and storage 

Handling 

Storage 

Put on appropriate personal protective equipment (see section 8). 
Eating, drinking and smoking should be prohibited in areas where this 
material is handled, stored and processed. Workers should wash hands 
and face before eating, drinking and smoking. Persons with a history of 
skin sensitization problems or asthma, allergies or chronic or recurrent 
respiratory disease should not be employed in any process in which this 
product is used. Do not get in eyes or on skin or clothing . Do not breathe 
vapor or mist. Do not ingest. Use only with adequate ventilation. Wear 
appropriate respirator when ventilation is inadequate. Keep in the 
original container or an approved alternative made from a compatible 
material, kept tightly closed when not in use. Keep away from acids. 
Empty containers retain product residue and can be hazardous. Do not 
reuse container. 

Store in accordance with local regulations. Store between 15.5°C (60°F) 
- 26.7°C (80°F). Store in original container protected from direct sunlight 
in a dry, cool and well-ventilated area, away from incompatible materials 
(see section 10) and food and drink. Separate from acids. Keep 
container tightly closed and sealed until ready for use. Containers that 
have been opened must be carefully resealed and kept upright to 
prevent leakage. Do not store in unlabeled containers. Use appropriate 
containment to avoid environmental contamination. 

I 8. Exposure controls/personal protection 
Ingredient name Occupational exposure limits 
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Sodium Hydroxilde 

Formaldehyde 

ACGIH TLV Ceiling Limit Value 
2 mg/m3 

OSHA PEL Time Weighted Average (TWA) 
2 mg/m3 

ACGIH TLV Ceiling Limit Value 
0.37 mg/m3 0.3 ppm 

OSHA PEL Time Weighted Average (TWA) 
0.75 ppm 

OSHA PEL Short Term Exposure Limit (STEL) 
2 ppm 

Consult local authorities for acceptable exposure limits. 

Recommended 
monitoring procedures 

Engineering measures 

If this product contains ingredients with exposure limits, personal, 
workplace atmosphere or biological monitoring may be required to 
determine the effectiveness of the ventilation or other control measures 
and/or the necessity to use respiratory protective equipment. 

Use only with adequate ventilation. If user operations generate dust, 
fumes, gas, vapor or mist, use process enclosures, local exhaust 
ventilation or other engineering controls to keep worker exposure to 
airborne contaminants below any recommended or statutory limits. 

Hygiene measures Wash hands, forearms and face thoroughly after handling chemical 
...... products, before .eating, ~making and using the lavatory and at the end 

~ =<'==-=~ortne workin(fperioct:"t\pprol)tiate technlqt:res-shoafd be asedtcm~move = -~--"~~­
potentially contaminated clothing. Wash contaminated clothing before 

Respiratory 

Eyes 

Skin 

Environmenta exposure 
controls 

reusing. Ensure that eyewash stations and safety showers are close to 
the workstation location. 

Use a properly fitted, air-purifying or air-fed respirator complying with an 
approved standard if a risk assessment indicates this is necessary. 
Respirator selection must be based on known or anticipated exposure 
levels, the hazards of the product and the safe working limits of the 
selected respirator. 

Safety eyewear complying with an approved standard should be used 
when a risk assessment indicates this is necessary to avoid exposure to 
liquid splashes, mists, gases or dusts. 

Personal protective equipment for the body should be selected based on 
the task being performed and the risks involved and should be approved 
by a specialist before handling this product. 

Emissions from ventilation or work process equipment should be 
checked to ensure they comply with the requirements of environmental 
protection legislation. In some cases, fume scrubbers, filters or 
engineering modifications to the process equipment will be necessary to 
reduce emissions to acceptable levels. 

19. Physicrl and chemical properties 
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Flash point 
Auto-ignition temperature 
Flammable limlts 

Lower: 
Upper: 

Color 
Odor 
pH 
Boiling point 
Relative density 
Vapor pressure 
Odor threshold 
Viscosity 
Solubility 
Partition coefficient: 
n-octanollwater 
Evaporation rate 
Vapor density 

Greater than 100 °C(212 oF) 
Not available 

Not available 
Not available 
Reddish-brown 
Faint odor. 
12.6-13.4 
Not available 
1.228 - 1.240 
Not available 
Not available 
Dynamic- 80 - 120 cPs Brookfield 
Soluble 

Not available 

Not available 
Not available 

11 0. Stability and reactivity 
Stability 

Conditions to avoid 

Materials to av?id 

Other hazards 

Hazardous decbmposition 
products 

Hazardous polymerization may occur under certain conditions of 
storage or use. 

Extremes of temperature and direct sunlight. 

Reactive or incompatible with the following materials: acids, strong 
oxidizing agents, 

May react dangerously if inadvertently mixed with other components 
of this resin system resulting in elevated temperatures, release of 

-flammable and/or toxic-vapors, -teaming; solidification, and vesse - -- ~===.::.......o""""=.;;'--­
rupture or other equipment damage. Prevent inadvertent mixing of 
Part 1 and Part 2 resin system components through effective 
unloading system and process design, labeling, procedures, 
employee training, and verification audit programs. Formaldehyde 
vapors may be released during core and mold production and storage 
operations. 

Hazardous emissions are normally generated when cores or molds 
are exposed to molten metal during pouring, cooling and shakeout 
operations due to the partial thermal decomposition of the binder 
system and other components of the mold package. These emissions 
can reach hazardous levels and may potentially include but are not 
limited to carbon monoxide, carbon dioxide, benzene, aldehydes 
including formaldehyde, phenol, hydrogen cyanide, ammonia, and a 
wide variety of organic compounds including benzo[a] pyrene. 
Oxygen may be deficient in pouring, cooling and shakeout areas. 
Hazardous particulate matter is also normally generated at hazardous 
concentrations during pouring, cooling and shakeout operations 
including, but not limited to smoke, soot, polycyclic organic 
compounds, and crystalline silica. 

11. Toxicological information 
Acute toxicity 
Ingredient name 
Sodium Hydroxide 

Formaldehyde 

I 0/ 10/2011 

LD50 Oral Rat 500 mg/kg 
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LD50 Oral 
LC50 Inhalation 
LD50 Dermal 

Rat 
Rat 
Rabbit 

800 mg/kg 
0.578 mg/1 250 ppm/2 h 
270 mg/kg 

Other Toxicological Information 

Carcinogenicity 
Classification 
Ingredient name 
Sodium Hydroxide 

Formaldehyde 

ACGIH 
I ARC 
NTP 
OSHA 
EU 

ACGIH 
I ARC 
NTP 
OSHA 
EU 

Not classified 
Not classified 
Not listed 
Not classified 
Not classified 

Suspected human carcinogen. 
IARC Group 1, carcinogenic to humans 
Possible 
OSHA cancer potential 
Limited evidence of a carcinogenic effect. 

112. Ecological information 
Environmental effects 

No known significant effects or critical hazards. 

Aquatic ecotoxicitv 
Ingredient name 
Formaldehyde 

Other adverse ~ffects 

Fresh water Acute LC50 1.41 mg/1/4 d Rainbow trout,donaldson 
=~ ~ == == ~ = trout - ----

Fresh water Acute LC50 1.51 mg/1/4 d Bluegill 

No known significant effects or critical hazards. 

[}"f Dispo
1
sal considerations 

Waste disposal The generation of waste should be avoided or minimized wherever 
possible. Dispose of surplus and non-recyclable products via a licensed 
waste disposal contractor. Disposal of this product, solutions and any 
by-products should at all times comply with the requirements of 
environmental protection and waste disposal legislation and any regional 
local authority requirements. Avoid dispersal of spilled material and runoff 
and contact with soil, waterways, drains and sewers. 

114. Transport information 

The data provided in this section is for information only and may not be specific to your package size or 
mode of transport. You will need to apply the appropriate regulations to properly classify your shipment 
for transportation. 

International transport regulations 
Regulatory UN/NA Proper shipping name 
information number 
CFR 1824 SODIUM HYDROXIDE 

SOLUTION 

I 0/10/2011 

Classes/*PG 

Class 8 II 

Reportable 
Quantity (RQ) 
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TDG 1824 

IMO/IMDG 1824 

*PG : Packing group 

SODIUM HYDROXIDE 
SOLUTION 

SODIUM HYDROXIDE 
SOLUTION 

Class 8 II 

Class 8 II 

!15. Regulatory information 
US regulations 
HCS Classification 

U.S. Federal 
regulations 

Canadian lists 

Corrosive material, Sensitizing material, Carcinogen, Target organ effects 

SARA 311/312 Classification Immediate (acute) health hazard, Delayed (chronic) 
health hazard, reactive 

SARA 313- Supplier Notification 
This product contains the following toxic chemical(s) subject to the reporting 
requirements of Section 313 ofTitle Ill of the Superfund Amendments and 
Reauthorization Act of 1986, and Subpart C-Supplier Notification Requirement of 40 CFR 
Part 372. 
Formaldehyde- 50-00-0 ( 0.25%), 

SARA 302 Extremely Hazardous Substances None required. 

Clean Air Act (CAA) Section 112 Hazardous Air Pollutants The following 
components are listed: Formaldehyde, 

New Jersey RTK Hazardous Substances The following components are listed: 
Sodium Hydroxide, Formaldehyde, 

Pennsylvania RTK Hazardous Substances The following components are listed: 
Sodium Hydroxide, Formaldehyde, 

California Prop. 65: WARNING: This product contains a chemical known to the State of 
California to cause cancer. Formaldehyde- 50-00-0, Ethanol- 64-17-5, 

Class D-18: Material causing immediate and serious toxic effects (Toxic). 
Class D-2A: Material causing other toxic effects (Very toxic). 
Class D-28: Material causing other toxic effects (Toxic). 
Class E: Corrosive material 

Canadian NPRI: None required. 

International regulations 
Chemical inventories Europe inventory All components are listed or exempted. 

Australia inventory (AICS) All components are listed or exempted. 
China inventory (IECSC) Not determined. 

10/10/2011 

Korea inventory (KECI) All components are listed or exempted. 
Philippines inventory (PICCS) Not determined. 
Japan inventory (ENCS) Not determined. 
Canada inventory At least one component is not listed in DSL but all such 
components are listed in NDSL. 
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United States inventory (TSCA 8b) All components are listed or exempted. 

16. Other information 
Hazardous Material 
Information System Ill 
(U.S.A.) 

Health : 3 
Flammability: 1 
Physical hazards : 0 
Chronic: • 

Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing minimal hazards or risks, and 4 
representing significant hazards or risks Although HMIS® ratings are not required on MSDSs under 29 CFR 
1910.1200, the preparer may choose to provide them. HMIS® ratings are to be used with a fully implemented 
HMIS® program. HMIS® is a registered mark of the National Paint & Coatings Association (NPCA). HMIS® 
materials may be purchased exclusively from J. J. Keller (800) 327-6868. 
The customer is responsible for determining the PPE code for this material. 

Prepared by 
Date of issue 
Date of printing 
Version 
Notice to reader 

Product Safety & Compliance Group, (630)575-5722, or (630)575-5705 
09-JUN-2011 
10-0CT-2011 
4.1 

SELLER MAKES NO WARRANTY, EXPRESS OR IMPLIED, CONCERNING THE PRODUCT OR THE 
MERCHANTABILITY OR FITNESS THEREOF FOR ANY PURPOSE, except that the product shall 
conform to cant acted specifications, and that the product does not infringe any valid United States or 
Canadian patent. No claim of any kind shall be greater in amount than the purchase price of the quantity 
of product in respect of which damages are claimed. In no event shall Seller be liable for incidental or 
consequential damages, whether Buyer's claim is based on contract, breach of warranty, negligence or 
otherwise. 
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Material Safety Data Sheet 

Rev. F- Revised August 26, 2010 

Section 1 - Product Identification and Company Information 
Trade Names: 

Common Names/Synonyms: 
Product Use: 

Manufacturer's Nome: 
Manufacturer's Address: 

Manufacturer's Telephone: 

Manufacturer's Fox: 
Emergency Number: 

Trademarks and product names include Badger Froc™, Badger Poe™, Badger 
Cost™, Badger Sand and Badger Enviromedio. Products also generally referred 
to as Taylor Silica, Fairwater Silica . 
Silica Sand, Engine Sand 
Froc Sands, Grovel Pock Sands, Resin Coating Bose Sands, Foundry Core and 
Molding Sands, Industrial Sands, Gloss Sands, Filtration Media, Environmental 
Sands, Grinding Media, Industrial Fillers, Testing Sands, Recreational and 
Agricultural Sands. 
This product is not to be used for abrasive blasting. This material safety data 
sheet and the information contained herein were not developed for abrasive 
blasting. 
Badger Mining Corporation 
P.O. Box 328 
409 South Church Street 
Berlin, WI 54923 
800-932-7263 (7:30 om- 5 pm Central Time Monday-Friday) 
920-361-2388 
920-361-2826 
800-932-7263 (7:30 om- 5 pm Central Time Monday-Friday) 
920-361-2388 

Section 2 - Hazards Identification 
Emergency Overview 
Badger Mining Corporation Silica Sand is a light buff to white sand with no odor. It is not flammable, combustible, 
or explosive. lt lcon cause irritation to the eyes. A single exposure will not result in serious adverse health effects. 
Crystalline silica is not known to be on environmental hazard. 

Potential Health Effects 

Primary routes(s) of exposure: • Inhalation D Skin D Ingestion 

Inhalation: 

a. Silicosis: Respirable crystalline silica (quartz) con cause chronic silicosis, a fibrosis (scarring) of the lungs. 
Silicosis may be progressive; it may lead to disability and death. Acute Silicosis can occur with exposures to 
very high concentrations of respirable crystalline silica over a very short time period, sometimes as short as 6 
months. The symptoms of acute silicosis include (but ore not limited to) progressive shortness of breath, fever, 
cough and weight loss. Acute silicosis is fatal. 

b. Cancer: Crystalline silica (quartz) inhaled from occupational sources in sufficient concentrations is classified 
as coromogenic to humans. In its Eleventh Annual Report on Carcinogens, Notional Toxicology Program (NTP) 
listed respirable crystalline silica as a known human carcinogen, based on sufficient evidence of 
carcinogenicity from studies in humans indicating a causal relationship between exposure to respirable 
crystalline silica and increased lung cancer rates in workers exposed to crystalline silica dust. The 
International Agency for Research on Cancer (IARC) has evaluated crystalline silica and determined that 
"crystalline silica inhaled in the form of quo rtz or cristobolite from occupational sources is carcinogenic to 
humans (Group 1 )." Crystalline silica is not on the OSHA carcinogen list 
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Badger Mining Corporation 
MSDS for Silica Sand 

Last Revised: August 2010 

c. Autoimmune Diseases: There is evidence that exposure to respirable crystalline silica (without silicosis) or 
that the disease silicosis may be associated with the increased incidence of several autoimmune disorders, --

1 
scleroderma, systemic lupus erythematosus, rheumatoid arthritis and diseases affecting the kidneys. 

d. Tuberculosis: Silicosis increases the risk of tuberculosis. 

e. Nephrotoxicity: There is evidence that exposure to respirable crystalline silica (without silicosis) or that the 

disease silicosis is associated with the increased incidence of kidney diseases, including end stage renal 

disease. 

Eye Contact: C) stalline silica (quartz) may cause abrasion of the cornea. 

Skin Contact: May cause abrasion to skin. 

Ingestion: No adverse effects expected for incidental ingestion. Ingestion of large amounts may cause 

gastrointestinal tract irritation. 

Acute Effects: One form of silicosis, Acute Silicosis, can occur with exposures to very high concentrations of respirab le 
crystalline silica over a very short time period, sometimes as short as 6 months. The symptoms of acute silicosis include 
(but are not limited to) progressive shortness of breath, fever, cough and weight loss. Acute silicosis is fatal. 

Chronic Effects: / he adverse health effects -- lung disease, silicosis, cancer, autoimmune disease, tuberculosis, and 

nephrotoxicity -- are chronic effects. 

Signs and Symptoms of Exposure: There are generally no signs or symptoms of exposure to crystalline silica (quartz). 
Often, chronic silicosis has no symptoms. The symptoms of chronic silicosis, if present, are shortness of breath, 
wheezing, cough and sputum production. The symptoms of acute silicosis are the same as those associated with 
chronic silicosis; bdditionally, weight loss and fever may also occur. The symptoms of scleroderma include thickening 
and stiffness of he skin, particularly in the fingers, shortness of breath, difficulty swallowing and joint problems. 

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

I 
HMIS: 
Health: 
Flammability: 

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

0 
Reactivity: 
Protective Equip ent: 

NFPA 
Health: 
Flammability: 
Reactivity: 

0 
E 

0 
0 
0 

Section 3 - Composition and Information on Ingredients 
Hazardous Ingredients 

Name: J 
CAS Number: 
Concentration (0 

0 ) 

Silica, Quartz, Si02 
14808- 60- 7 
89.0-99.9% 

Section 4- First Aid Procedures 
Inhalation There is no specific treatment because the health effects associated with silica are chronic. If gross 
inhalation of silic occurs, remove the person to fresh air, perform artificial respiration as needed and obtain 
medical attention as needed. 

I 
Eye - Immediately wash the eye with plenty of water for at least 15 minutes, while holding eyelid(s) open. If 
irritation persists, seek medical attention. 

Page 2 



Badger Mining Corporation 
MSDS for Silica Sand 

Last Revised: August 2010 

Skin- If abrasion occurs wash with soap and water and seek medical attention if irritation persists or develops later. 

Ingestion- If gastrointestinal discomfort occurs, give o Iorge quantity of water. Never attempt to make on 
unconscious perdon drink or vomit. Seek medical attention. 

Section 5- Fire Fighting Measures 
Floshpoint: 
Upper / Lower Explosive limit: 
Autoignition Temperature: 
Unusual Fire and Explosion Habits: 
Extinguishing Media: 

Special Fire Fighting Procedures: 
Hazardous Combustion Products: 

Section 6- Accidental Release Measures 

None 
Not Combustible 
None 
None 
Compatible with oil media; use the medium appropriate to the 
surrounding fire. 
None with respect to this product. 
None 

Wear appropriate personal protective equipment os described in Section 8 of this document. Collect the material 
using o method that does not produce dust [High-Efficiency Particulate Air (HEPA) vacuum or thoroughly wetting 
down the silica. Place the silica in a covered container appropriate for disposal. Dispose of the silica according to 
federal, state and local regulations. 

This product is not subject to the reporting requirements of Title Ill of SARA, 1986, and 40 CFR 372. 

Section 7 - Handling and Storage 
This product is not to be used for abrasive blasting. Do not breathe dust, which may be created during the handling 
of this product. po not rely on vision to determine whether respirable silica is present in the air, as it may be present 
without o visible cloud. Use good housekeeping procedures to prevent the accumulation of silica dust in the 
workplace. Avoid the creation of respirable dust. Avoid standing on piles of materials as they may be unstable. 

Use adequate ventilation and dust collection equipment. Ensure that the dust collection system is adequate to reduce 
airborne dust levels to below the appropriate occupational health limit. Use respiratory protection during the 
establishment of engineering controls. Refer to Section 8 - Exposure Controls/Personal Protection for further 
information. 

In accordance with OSHA's Hazard Communication Standard (29 CFR 1910.1200, 1915.99, 1917.28, 1918.90, 
1926.59, 1 928.21 ), state, and/or local right-to-know lows and regulations, familiarize your employees with this 
MSDS and the information contained herein. Worn your employees (and your customers in case of resole) of the 
potential health r isks associated with the use of this product and train them in the appro priote use of personal 
protective equipment and engineering controls, which will reduce their risks of exposure. 

See also ASTM International standard practice E 1132-06, "Standard Practice for Health Requirements Relating to 
Occupational Exposure to Respirable Crystalline Silica." 

Crysta lline silica is listed by the Governor of the State of California, under Proposition 65, as requiring the following 
warning: "Detec able amounts of chemicals known to the State of California to cause cancer, birth defects, or othe r 
reproductive harm may be found in this product. " 

Section 8 - Exposure Controls/Personal Protection 
Exposure limits Crespiroble fraction) in air for Crystalline Silica (quartz)· 

Standard Exposure Limits 
MSHA/ OSHA PEL 10 mg/m3 
(8-Hour Time Weighted Average) % Si02+ 2 
ACGIH TLV 0.025 mg/m3 
(8-Hour Time Weighted Average) 
NIOSH 0.05 mg/m3 
( 1 0-Hour Time Vy'eighted Average, 40-hour work week) 
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Badger Mining Corporation 
MSDS for Silica Sand 

Last Revised: August 2010 

Note: The OSHA PEL for crystalline silica as tridymite and cristobalite is one-half the PEL for crystalline silica (qua rtz); 
the ACGIH TLV for crystalline silica as cristobolite is equal to the TLV for crystalline silica as quartz. In 2005, ACGIH 
withdrew the TL V for crystalline silica as tridymite. Refer to Section 1 0 for thermal stability information for crysto lline 
silica (quartz). 

Occupational EJ~ posure limits (inert/nuisance dust) in air: 
Standard Respirable Dust Total Dust 

MSHA/ OSHA PEl 
(as Inert or Nuisance Dust) 5 mg/m3 15 mg/m3 

ACGIH TLV 
(as particles not otherwise specified) 3 mq/m3 10 mg/m3 

Note: The limits for Inert Dust ore provided as guidelines. Nuisance dust is hm1ted to particulates not known to cause 

systemic injury or illness. 

Engineering Controls: 

Respiratory Prorection: 

Ventilation: Use local exhaust, general ventilation or natural ventilation adequate 
to maintain exposures below appropriate exposure limits. 

Other control measures: Respirable dust and quartz levels should be monitored 
regularly. Dust and quartz levels in excess of appropriate exposure limits should 
be reduced by all feasible engineering controls, including (but not limited to) dust 
suppression (wetting), ventilation, process enclosure, and enclosed employee work 
stations. 

This product is not to be used for abrasive blasting. Consult with OSHA 
regulations and NIOSH recommendations to determine the appropriate 
respiratory protection during use of this product. Use only NIOSH-opproved 
respiratory protection equipment. Avoid breathing dust produced during the use 
and handling of this product. If the workplace airborne crystalline silica 
concentration is unknown for a given task, conduct air monitoring to determine the 
appropriate level of respiratory protection. Consult with a certified industrial 
hygienist, your insurance risk manager, or the OSHA Consultative Services group 
for detailed information. Ensure appropriate respirators ore worn during and 
following the task, including clean up or whenever airborne dust is present, to 
ensure worker exposures remain below occupational health limits. Provisions 
should be mode for a respiratory protection training program (see 29 CFR 
1910.134- Respiratory Protection for minimum program requirements). See 
also ANSI standard Z88.2 (latest revision) "American Notional Standard for 
Respiratory Protection," 29 CFR 1910.1 34 and 1926.103, and 42 CFR 84. 

Respirator Recommendations: 
For respirable quartz levels that exceed or ore likely to exceed appropriate 
exposure limits, a NIOSH-opproved 1 00 series particulate filter respirator must 
be worn. If respirable quartz levels exceed or ore likely to exceed on 8 hour­
TWA of 0.5 mg/m3, a NIOSH-opproved air purifying, full-face respirator with a 
1 00 series particulate filter must be worn. Respirator use must comply with 
applicable MSHA or OSHA standards, which include provisions for a user training 
program, respirator maintenance and cleaning, respirator fit testing, and other 
requirements. For additional information contact NIOSH at 1 -800-35-NIOSH or 
visit website: http://www.cdc.gov / niosh/ npg (search for crystalline silica). 

Emergency or planned entry into unknown concentrations or IDLH conditions 
(50mg/ m3 for crystalline silica-quartz): Any self-contained breathing apparatus 
that has a full-face piece and is operated in a pressure-demand or other 
positive-pressure mode or any supplied-air respirator that has a full-face piece 
and is operated in a pressure-demand or other positive-pressure mode in 
combination with on auxiliary self-contained positive-pressure breathing 
apparatus. 

Escape from unknown or IDLH conditions (50mg/m3 for crystalline silica-quartz): 
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Any air-purifying, full-face piece respirator with a high-efficiency particulate 
filter or any appropriate escape-type, self-contained breathing apparatus. 

Recommended in situations where abrasion from sand may occur. 

Safety glasses with side shields should be worn as minimum protection. Dust 
goggles should be worn when excessively(visible) dusty conditions ore present or 
ore anticipated. There is a potential for severe eye irritation for those wearing 
contact lenses. 

There are no known hazards associated with this material when used as 
recommended. Following the guidelines in this MSDS ore recognized as good 
industrial hygiene practices. Avoid breathing dust. Wash dust-exposed skin with 
soap and water before eating, drinking, smoking, and using toilet facilities. 

Section 9- Physical and Chemical Properties 
Appearance: 
Odor: 
Physical State: 
pH: 
Vapor Pressure 
Vapor Density : 
Boiling Point or Range, °F: 
Melting Point or r ange, °F: 
Solubility In W a~er : 
Specific Gravity: 

Section 1 0- Stability and Reactivity 
Stabil ity: 

Thermal Stobi lit/ 

Materia ls to Avoid: 

Hazardous Decomposition Products: 

Hazardous Polymerization: 

Stable 

Light Buff to White Sand 
None 
Granular Solid 
Not Applicable 
Not Applicable 
Not Applicable 
2230°C (4046 °F) for Quartz 
1710°C (3110°F) for Quartz 
Insoluble 
2.65 (Quartz) 

If crystalline silica (quartz) is heated to more than 870°C ( 1598°F) it 
can change to a form of crystalline silica known as tridymite, and if 
crystalline silica (quartz) is heated to more than 1470°C (2678°F), it 
can change to a form of crystalline silica known as cristobalite. 

Strong Oxidizing Agents, such as fluorine, chlorine trifluoride, 
hydrogen fluoride, and oxygen difluoride. 

Silica will dissolve in hydrofluoric acid and produce a corrosive gas -
silicon tetrafluoride. 
Not known to polymerize. 

Section 11 -Toxicological Information 
CAUTION: Crystalline silica exists in several forms, the most common of which is quartz. Crystalline silica as tridymite 
and cr is tobolite ore more fibrogenic than crystalline silica as quartz. 

A. SILICOSIS 

The major concern is silicosis (lung disease), caused by the inhalation and retention of respirable crystalline silica dust. 
Si licosis con exist in several forms, chronic (or ordinary), accelerated, or acute. 

Chronic or Ordinary Silicosis is the most common form of silicosis, and con occur after many years of exposure to 
levels above the occupational exposure limits for airborne respirable crystalline silica dust. It is further defined as 
either simple or complicated silicosis. 
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Simple silicosis is characterized by lung lesions (shown as radiographic opacities) less than 1 centimeter in diameter, 

primarily in the upper lung zones. Often, simple silicosis is not associated with symptoms, detectable changes in lung 
function or disability. Simple silicosis may be progressive and may develop into complicated silicosis or progressive 
massive fibrosi s PMF). 

Complicated si licosis or PMF is characterized by lung lesions (shown as radiographic opacities) greater than 1 
centimeter in diameter. Although there may be no symptoms associated wi th complicated si licosis or PMF, the 
symptoms, if present, are shortness of breath, wheezing, cough and sputum production. Complicated silicosis or PMF 

ma y be associated with decreased lung function and may be disabling. Advanced complicated sil icosis or PMF may 
lead to death. Advanced complicated silicosis or PMF can result in heart disease (cor pumonale) secondary to the lung 
disease. 

Accelerated Silicosis can occur w ith exposure to high concentrations of respirable crystalline silica over a relatively 
short period; thel lung lesions can appear within five (5) years of the initial exposure. The progression can be rapid. 

Accelerated silicosis is similar to chronic or ordinary silicosis, except that the lung lesions appear earlier and the 
progression is mbre rapid. 

Acute Silicosis c9n occur with exposures to very high concentrations of respirable crystalline silica over a very short 
time period, sometimes as short as a few months. The symptoms of acute silicosis include progressive shortness of 
breath, fever, cough and weight loss. Acute silicosis is fatal. 

B. CANCER 

IARC- The International Agency for Research on Cancer ("IARC") concluded that there was "sufficient evidence in 

humans for the cb rcinogenicity of crystalline silica in the forms of quartz or cristobalite from occupational sources", 
and that there id "sufficient evidence in experimental animals for the carcinogenicity of quartz and cristobalite." The 
overall IARC evaluation was that "crystalline silica inhaled in the form of quartz or cristobalite from occupationa l 

sources is carcinogenic to humans (Group 1 )." The IARC evaluation noted that not all industrial circumstances studied 
evidenced carcinogenicity. The monograph also stated that "[C]arcinogenicity may be dependent on inherent 
characteristics of the crystalline silica or on external factors affecting its biological activity or distribution of its 
polymorphs." For further information on the IARC evaluation, see IARC Monographs on the Evaluation of Carcinogenic 
Risks to Humans, Volume 68, "Silica, Some Silicates ... " (1997). 

NTP - In its Eleventh Annual Report on Carcinogens, concluded that respirable crystalline silica is known to be a human 
carcinogen, based on sufficient evidence of carcinogenicity from studies in humans indicating a causal relationshi p 
between exposure to respirable crystalline silica and increased lung cancer rates in workers exposed to crystalline 
silica dust. 

OSHA - Crystall ine silica is not on the OSHA carcinogen list. 

There have bee~ many articles published on the carcinogenicity of crystalline silica, which the reader should consult 
for additional information; the following are e xamples of recently published articles: ( 1) "Dose-response meta­

analysis of si lica and lung cancer", Cancer Causes Control, (20):925-33 (2009); (2) " Occupational silica exposure and 
lung cancer risk: a review of epidemiological studies 1996-2005', Ann Oncol, (17) 1039-50 (2006); (3) " Lung cancer 
among industrial sand workers exposed to crystalline silica", Am J Epidemiol, (153) 695-703 (2001 ); (4) "Crystall ine 
Silica and the risk of lung cancer in the potteries", Occup Environ Med, (55) 779-785 ( 1 998); (5) "Is Silicosis Required 
for Silica-Associated Lung Cancer?'', American Journal of Industrial Medicine, (37) 252- 259 (2000); (6) "Silica, 
Silicosis, and Lun.g Cancer: A Risk Assessment", American Journal of Industrial Medicine, (38) 8-1 8 (2000); (7) "Silica, 
Silicosis, and Lung Cancer: A Response to a Recent Working Group Report", Journal of Occupational and 
Environmental Medicine, (42) 704-720 (2000). 

C. AUTOIMMU J E DISEASES 

There is evidence that exposure to respirable crystalline silica (without silicosis) or that the disease silicosis may be 
associated with the increased incidence of several autoimmune disorders, -- scleroderma, systemic lupus 
erythematosus, rheumatoid arthritis and diseases affecting the kidneys. For a review of the subject, the following may 
be consulted : (1) "Antinuclear antibody and rheumatoid factor in silica-exposed workers", Arh Hig Rada Toksikol, (60) 
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185-90 (2009); (2) "Occupational Exposure to Crystalline Silica and Autoimmune Disease", Environmental Health 
Perspectives, ( 1 07) Supplement 5, 793-802 ( 1999); (3) "Occupational Scleroderma", Current Opinion in 
Rheumatology, ( 11 ) 490-494 ( 1999); ( 4) "Connective tissue disease and silicosis", Am J lnd Med, (35), 37 5-381 

(1 999 ). 

I 
D. TUBERCULOSIS 
Individuals wi th silicosis are ot increased risk to develop pulmonary tuberculosis, if exposed to persons with 
tuberculosi s. The following may be consulted for further information: ( 1) "Tuberculosis and silicosis: epidemiology, 
diagnosis and chemoprophylaxis", J Bras Pneuma/, (34) 959-66 (2008); (2) Occupational Lung Disorders, Third Edition, 
Chapter 1 2, entitled "Silicosis ond Related Diseases", Parkes, W. Raymond (1994); (3) "Risk of pulmonary 
tuberculosis relo,ive to silicosis and exposure to silica dust in South African gold miners," Occup Environ Med, (55) 
496-502 ( 1998); (4) " Occupational risk factors for developing tuberculosis", Am J lnd Med, (30) 148-154 ( 1996). 

E. KI DNEY DISEASE 
There is evidence that exposure to respirable crystalline silica (without silicosis) or that the disease silicosis is 
associated with the increased incidence of kidney diseases, including end stage renal disease. For additional 
information on the subject, the following may be consulted: (1) "Mortality from lung and kidney disease in o cohort of 
North American industrial sand workers: on update", Ann Occup Hyg, (49) 367-73 (2005); (2) "Kidney Disease and 
Silicosis", Nephron, (85 ) 14-19 (2000); (3) "End stage renal disease among ceramic workers exposed to silica", 
Occup Environ M1ed, (56) 559-561 ( 1999); (4) "Kidney disease and arthritis in o cohort study of workers exposed to 
silica", Epidemiol~gy, ( 1 2) 405-41 2 (2001 ). 

F. NON-MALIGNANT RESPIRATORY DISEASES 
NIOSH has cited the results of studies that report on association between dusts found in various mining operations and 
non-malignant respiratory disease, particularly among smokers, including bronchitis, emphysema, and small airways 
disease. The res

1

ults were not conclusive regarding on association among those with silicosis, only smokers, or the 
result of general mineral dust that does not contain silica. See N/OSH Hazard Review- Health Effects of Occupational 
Exposure to Respirable Crystalline Silica, published in April 2002, available from NIOSH, 4676 Columbia Parkway, 
Cincinnati, OH 4.5226, or ot http://www.cdc.gov/niosh/02-129A.html. 

Section 12 - Ecological Information 
Crysta lline silica is not known to be ecotoxic. 

Section 13 - Disposal Considerations 
General: Crystalline silica may be londfilled. Material should be placed in covered containers to minimize 

generation of airborne dust. 

RCRA: Crystalline silica (quartz) is not classified os o hazardous waste under the Resource Conservation 
and Recovery Act, or its regulations, 40 CFR §261 ~ ~· 

The above information applies to Badger Mining Corporation Silica Sand only os sold. The product may be 
contaminated during use, and it is the responsibility of the user to assess the appropriate disposal method in this 
situation. 

Section 14 -Transport Information 
Crystalline silica ~ quartz) is not o hazardous material for purposes of transportation under the U. S. Deportment of 
Transportation Tobie of Hazardous Materials, 49 CFR §172.101. 

Section 15- Regulatory Information 
UNITED STATES (FEDERAL AND STATE) 

E xposure imits res pi ro bl e fraction) in Air for Crystalline Silica (quartz): 
Standard Exposure limits 

MSHA/OSHA PEL 10 mg/m3 

(8-Hour Time Weiqhted Average) % Si02+2 
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Note: The OSHA PEL for crystalline silica as tridymite and cristobalite is one-half the PEL for crystalline silica (quartz). 
Please refer to Section 10 for information on thermal stability of crystalline silica (quartz). 

Exposure limits (inert/nuisance dust) in Air: 
Standard Respirable Dust Total Dust 

MSHA/ OSHA PEL 
(as Inert or Nuisqnce Dust) 5 mg/m3 15 mg/m3 

Note: The limits f r Inert Dust are provided as gutdelmes. Nutsance dust ts ltmtted to parttculates not known to cause 

systemic injury or illness. 

OTHER US REGULA TORY INFORMATION: 
TSCA No.: Crystalline silica (quartz) appears on the EPA TSCA inventory under the CAS No. 14808-60-7. 
RCRA: srystalline silica (quartz) is not classified as a hazardous waste under the Resource Conservation and 
Recovery Act, or its regulations, 40 CFR §261 ~ ~· 
CERCLA; Crystalline silica (quartz) is not classified as a hazardous substance under regulations of the 
Comprehensive Environmental Response Compensation and liability Act (CERCLA), 40 CFR §302.4 
EPCRA (Emergency Planning and Community Right to Know Act): Crystalline silica (quartz) is not an 
extremely hazardous substance under regulations of the Emergency Planning and Community Right to Know 
Act. 40 CFR Part 355. Appendices A and B and is not a toxic chemical subject to the requirements of Section 
313. 
Clean Air Act: Crystalline silica (quartz) mined and processed by Badger Mining Corporation was not 
processdd with or does not contain any Class I or Class II ozone depleting substances. 
FDA: Silica is included in the list of substances that may be included in coatings used in food contact surfaces, 
21 CFR § 175.300(b)(3).(The FDA standard primarily applies to products containing silica used in the 
coatings' of food contact surfaces). 
NTP: Respirable crystalline silica (quartz) is classified as a known human carcinogen in the NTP's 11 lh Report 
on Carcir ogens. 
OSHA Carcinogen: Crystalline silica (quartz) is not listed. 
California Proposition 65: Respirable crystalline si lica (quartz) is classified as a substance known to the state 
of California to be a carcinogen. 
California Inhalation Reference Exposure limit (REll: The California chronic REL for respirable crystalline 
silica (quartz, cristobalite, tridymite) is 3 ug/m3• [Doted December 18, 2008] A chronic REL is an airborne 
level of a chemical at or below which no adverse health effects are anticipated in individuals indefinitel y 
exposed to that level. [Dated 2/1 0/05] 
Massachusetts Toxic Use Reduction Act: Respirable crystalline silica is considered toxic per the Massachusetts 
Toxic Use Reduction Act. 
Pennsylvania Worker and Community Right to Know Act: Quartz is considered hazardous for purposes of the 
Act, but it is not a special hazardous substance or an environmental hazardous substance. 

CANADA 

Domestic Substances list: Badger Mining Corporation products, as naturally occurring substances, are on the 
Canadiap DSL 

WHMIS Classification: D-2A 

Canadian OEL: 

Canada labour Code: 0.025 mg/m3 (respirable) 
Alberta. British Columbia: 0.025 mg/m3 (respirable, quartz and cristobalite) 
Saskatchewen: 2 mg/m3 (respirab le, amorphous: silica fume); 0.1 mg/m3 (respirable, amorphous: 
silica fused}; 0.05 mg/m3 (respirable, cristobalite); 0.05 mg/m3 (respirable tridymite); 0.1 mg /m3 
(respirable, quartz); 0.1 mg/m3 (respirable, tripoli ) 
Manitoba. Newfoundland. Prince Ed ward Island: 0.025 mg/m3 (respirable) 
Ontario: 0.05 mg/m3 (respirable cristobalite, tridymite); 0 .1 mg/m3 (quartz, tripoli); 0.1 mg/ m3 
jsilica fused); 2 mg/m3 (silica fume) 

Quebec: 0.05 mg/m3 (respirable, cristobalite, tr idymite); 0.1 mg/m3 (quartz, tripoli) 
New Brunswick: 0.1 mg/m3 (quartz); 0.05 mg/m3 (cristobalite) 
Novq Scotia: 0.025 mg/m3 (quartz, cristobalite) 
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Yukon: 2 mg/ m3 (respirable, amorphous); 300 particles/ ml measured wi th a konimeter (quartz, 
and tripoli); 150 particles/ML measured with a konimeter (cristobalite and tridymite) 
Northwest Territories. Nunavut: 2 mg/m3 (respirable, amorphous); 0.05 mg/ m3 (respirable, 
cristobalite, tridymite, silica flour); 0.1 mg/m3 (respirable, fused silica, quartz, tripoli ) 

EINECS o.: 231-545-4 (for silica) 
EEC label {Risk/Safety Phrases): R 48/20, R 40/20, S22, S38 (for silica) 
IARC: Sil ica dust, crystalline, in the form of quartz or cristobalite is classified in IARC Group 1. Silica, 
amorphhus is classified in IARC Group 3. 
National, state, provincial or local emergency planning, community right to know or other laws, regulations 
or ordinances may be applicable--consult applicable national, state, provincial or local laws. 

Section 16- Other Information 
ACGIH: American Conference of Governmental Industrial Hygienists 
CFR: US Code of Federal Regulations 
DOT: US Depart ent of Transportation 
EEC: European Economic Community Guidelines 
EINECS: European Inventory of Existing Commercial chemical Substances 
FDA: Food and [))rug Administration 
HMIS: Hazardous Materials Identification Systems 
IARC: International Agency for Research on Cancer 
IDLH: Immediate!~ Dangerous to life and Health 
MSHA: Mine Safety and Health Administration 
NFPA: National Fre Protection Association 
NIOSH: National Institute for Occupational Safety and Health, US Department of Health and Human Services 
NTP: Notional To~icology Program 
OEL: Occupational exposure limit 
OSHA: Occupational Safety and Health Administration, US Department of labor 
PEL: Permissible E,xposure limit 
SARA Title Ill: Title Ill of the Superfund Amendments and Reauthorization Act, 1986 
TL V: Threshold limit Value 
TSCA: Toxic Substance Control Act 
TWA: Time-weighted Average 

An electronic version of this MSDS is available at www.badgerminingcoro.com • More information on the effects of 
crystalline silica e posure may be obtained from OSHA (phone number: 1 -800-321-0SHA; website: 
http: //www.osha.gov) or from NIOSH (phone number: 1-800-35-NIOSH; website: http: //www.cdc.gov / niosh). 
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