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APPENDIX A: Mud Additive Summary for Recent Newberry Well Drilling
Operations and Material Safety Data Sheets (MSDS) for additives

Mud and additives provided by Boart Longyear.

Table 1: Mud additives and volumes used during the drilling of well Newberry 46-16.

Product Total Ibs or gallons
Gel 318,400
Barite 37,500
Lime 1,500
Ben-EXx 112
Polythin 10 gal
Desco 1,075
C'Seed Pellets 5,720
Sawdust 10,700
CaCo3 4,900
Prime-Seal 6,000
Defoamer 540 gal
Poly-Vis 965
Mag Fiber 805
Pac 850
Micro-C 3,925
Torkease 795 gal
Bicarb 3,000
Soda Ash 1,200
Citric Acid 100
Caustic Soda 4,550
Nutplug 7,850
Thermo Lig 1,000
HT Thin 2,050
Amber Guard 30 gal
Polyplus RD 3,700
XCD Polymer 3,275
Mud Detergent 160
Amber 1200 D 2,750






Table 2: Mud additive report for Newberry well 55-29. Mud and additives provided by Boart Longyear.

Product Total Ibs or gallons
Gel 852,500
Barite 45,500
Lime 5,000
Ben-Ex 108
Polythin 55 gal
Desco 1,150
C'Seed Pellets 20,840
Sawdust 20,750
CaCo3 6,300
Prime-Seal 25,960
TBP-EX 455 gal
Poly-Vis 910 gal
Mag Fiber 8,120
Pac 10,150
Mica 1,350
Micro-C 12,325
Torkease 1,385
Bicarb 4,350
Soda Ash 1,600
Citric Acid 100
KOH 1,000
Caustic Soda 3,500
Nutplug 2,950
HT Thin 450
Defoam 14 70

*AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.
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SAFETY DATA SHEET

PRODUCT NAME BARITE
APPLICATION Weighting agent.
SUPPLIER M-1 Drilling Fluids LI Lid,
Pocra Quay,
Footdee,

Aberdeen. AB11 50Q
T -44 (0)1224-5842386
F -44 (0)1224-576119

EMERGENCY TELEPHONE 001 281 561 1600 (USA)

| [E% o . Conlent
BARIUM SULPHATE (2317844 | 7727437 | 60-100% | -
QUARTZ, CRYSTALLINE SILICA 238-8764 14808-60-7 | 5-10% Xn;,R20.
The Full Text for all R-Phrases are Displayed in Section 16
GROSS FORMULA Barite, a naturally occurring mineral.
CAB-NC. 13462-86-7
COMPOSITION COMMENTS

Prolongert and rapaated exposure to concentrations of crystalline silica exceeding the maximum exposure limit may lead to chronic lung
disease such as silicosis.

Not regarded as a heaith or environmental hazard under current legislation.
HUMAN HEALTH

This product contains a small quantity of quartz. [ARC Monographs, Vol.68, 1997, concludes that there is sufficient evidence that inhaled
crystaliine silica in the form of quartz or crystobalite from occupational sources causes cancer in humans. 1ARC classification Group 1.

INHALATION

Move the exposed persan to fresh air at once. Get medical attention if any discomfort continues.

INGESTION

First aid is not normally required. Rinse mouth thoroughly. Drink plenty of water.

SKIN CONTACT

Wash skin thoroughly with soap and water. Remove cantaminated clothing. Get medical attention if any discomfort continues.
EYE CONTACT

Promptly wash eyes with plenty of water while lifting the cye lids. Get medical attention If any discomfort continues.

EXTINGUISHING MEDIA

The product is non-combustible. Use fire-extinguishing media appropriate for surrounding materials.
SPECIAL FIRE FIGHTING PROCEDURES

No specific fire fighting procedure given.

UNUSUAL FIRE & EXPLOSION HAZARDS

No unusual fire or explosion hazards noted.

SPECIFIC HAZARDS

Not relevant.
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BARITE

B ACTIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS

Wear protective clothing as described in Section 8 of this safety data cheat.

ENVIRONMENTAL PRECAUTIONS

Do not allow to enter drains, sewers or watercourses.

SPILL CLEAN UP METHODS

Shovel into dry containers. Cover and move the containers. Flush the area with water. May be slippery when wet.

" 7 HANDLING'AND STORAGE

USAGE PRECAUTIONS
Avoid handling which leads to dust formation, Provide good ventilation. Mechanical ventilation or local exhaust ventilation may be required.
Do not use contact lenses.

STORAGE PRECAUTIONS
Slore al moderate temperatures in dry, well ventilated area. Keep containers tightly dosed.

NTROLS/PERSONAL PROTECTION

Nams, - L L s o T -mgima LsT-mgimg
QUARTZ, CRYSTALLINE SILICA MEL 0.3 mg/m3
BARIUM SULPHATE OES 4 mgjm3 resp.

dust

INGREDIENT COMMENTS

MEL = Maximum Exposure Limit. * OSHA PELs for Mineral Dusts containing crystalline silica are 10 mg/m3 / (%3i02+2) for quartz and 1/2 the
calculated quartz value for cristohalite and tridymite. MUl = Nuisance Dust. OES TWA 4mg/tn3 respirable dust, 10ma/m3 total dust. OES =
Provide adequate general and local exhaust ventilation.

Occupational Exposure Standard.

PROTECTIVE EQUIPMENT

RESPIRATORY EQUIPMENT

Respiratary protection must be used if air confamination exceeds acceptable level. Dust filter P3 (for especially fine dust/powder).

HAND PROTECTION

Nao specific hand protection nated, but gloves may still be advisable. For prolonged or repeated skin contact use suitable protective gloves.
Rubber or plastic.

EYE PROTECTION

Wear dust resistant safety goggles where there is danger of eye contact.

OTHER PROTECTION
Wear appropriate clothing to prevent repeated or prolonged skin contact. Provide eyewash station.

ENGINEERING MEASURES

‘6 PHYSICAL AND CHEMICAL x
APPEARANCE Powder, dust
COLOUR Tanto Grey
ODCUR Ddourless or No characteristic odour.
SOLUBILITY Insoluble in water
MELTING POINT (°C}) 1580 RELATIVE DENSITY 42-42520
BULK DENSITY varies 1920 - 2400 kg/m3

:STABILITY AND REAGTIVITY

STABILITY
Stable under nomal temperature conditions.
CONDITIONS TO AVDID

Avoid wet and humid conditions.

2/4
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BARITE

MATERIALS TO AVOID

No incarnpatible groups noted.

HAZARDOUS DECOMPOSITION PRODUCTS

No specific hazardous decompaosition products noted.

Faedaral

832-295-2593

1 TOXICOLOGIGAL INFORMATION

TOXICULOGICAL INFGRMATION
Acute toxicity. LD50. Oral. Rat. > 20000 mgrkg
INHALATION

Dust may irritate respiratory system or lungs. Harmiful: danger of serious damage (o health by prolonged exposure through inhalation.

INGESTION

May cause discomfort if swallowed.

BKIN CONTACT

Powder may irritate skin.

EYE CONTACT

Partidles in the eyes may cause irritation and smarting.
HEALTH WARNINGS

Prolonged and repeated exposure to concentrations of crystalline silica exceeding the maximum exposure limit may lead to chronic lung

disease such as silicosis.

ECOTOXICITY

Mot regarded as dangerous far the environment. This material is a naturally ocgurring mineral. OSPAR have defined this chemicat as PLONOR

" 13 DISPOSAL CONSIDERATIONS

DISPOSAL METHODS

Recover and reclaim or recycle, If practical. Dispese of on slte landfill area. Dispose of waste and residues in accordance with local authority

reguirements.

" ATRANS

GENERAL The product is not covered by intemational regulation on the transport of dangerous goods (IMDG, IATA,
ADR/RID).

RISK PHRASES

NC Not classified.

SAFETY PHRASES

NG Mot classified.

UK REGULATORY REFERENCES

Approved Supply List

STATUTORY INSTRUMENTS

Chemicals (Hazard Information and Packaging) Regulations.
APPROVED CODE OF PRACTICE

Safety Data Sheets for Substances and Preparations.
GUDANGE NOTES

Classification and Labelling of Substances and Preparations Dangerous for Supply. |ARC Monographs, Vol.68, 1997.

. 16 OTHER INEORMATION :

GENERAL INFORMATION

NPCA HMIS HAZARD INDEX: 0 [Minimal Hazard}
NPCA HMIS HAZARD INDEX: 1 [Stight Hazard]

HMIS Health - 1 HMIS Flammability - 0 HMIS Physical Hazard - 0 E - Safety glasses, Gloves, Dust Respirator

INFORMATION SOURCES
Material Safety Data Sheet, Misc. manuracturers.
REVISION COMMENTS

Revised by Silvia Smart. The following sections have been revised: 2, 8, 7, 8, 12, 15, 16.

3/ 3
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BARITE
ISSUED BY
Sam Hoskin
REVISION DATE 13-Dec-04
REV. NO./REPL. SDS GENERATED 2
RESK PHRASES IN FULL
R20 Harmful by inhalation.
DISCLAIMER

MSDS fumished independent of product sale. While every effort has been made to accurately describe this product, some of the
data are obtained from sources beyond our direct supervision. We cannot make any assertions as 10 its reliability or completeness;
therefore, user may rely on it only 2t user's risk. We have made no effort to censor ar conceal deleterious aspects of this product,
Since wa cannot anticipate or control the conditions under which this information and product may be used, we make no guarantee
that the precautions wa have suggested will ba adequate for all individuals and/or situations. It is the obligation of each user of this
product to comply with the requirements of all applicable laws regarding use and disposal of this product. Additional information
will be furnished upan request to assist the user; however, no warranty, either expressed or implied, nor liability of any nature with
respect to this praduct or {o the dala herein is rade or incurred hereunder.

4/ 4
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AMBER CHEMICAL INCORPORATED

5201 BOYLAN STREET
BAKERSFIELD, €A 93308
OFFICE PHONE: (661) 325-2072
OFFICE FAX: (661) 325-2285%

FACSIMILE TRANSMITTAL SHEET

g

TO:  JOHMN TUTTLE FROM: SHAWN PARTAIN o od

COMPANY : SINCLAIR WELL DATE: 10/14/04

FAX NUMBER: 603 584-6058 TOTAL PAGES INCLUDING COVER PAGE: 3
PHONE NUMBER: AMBER'S PHONE NUMBER: (661) 325-2072
RE: CSH PELLET MSDS cC

1t % It 1t %

URGENT FOR REVIEW PLEASE COMMENT PLEASE REPLY FOR IMMEDIATE RESPONSE

NOTES / COMMENTS &

WARNING/CONFIDENTAIL: THIS MESSAGE IS INTENDED ONLY FOR USE OF THE INDIVIDUAL OR ENTITY TO WHICH IT IS
ADDRESIED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL AND EXEMPT FROM DISCLOSURE UNDER
APPLYCABLE LAWS. IF THE READER OF THIS MESSAGE IS NOT THE TNTENDED RECIPIENT, OR THE EMPLOYEE OR AGENT
RESPONSIBLE FOR DELIVERING THE MESSAGE TO THE INTENDED RECIPXENT, YOU ARE HERERY NOTIFIED THAT ANY
DISSEMINATION, DISTRIBUTION OR COPYING OF THIS COMMUNICATION IS STRICTLY PROHIBITED. IF YOu HAVE RECEIVED
THIS COMMUNICATION XN ERROR, PLEASE NOTIFY US IMMEDIATELY BY TELEPHONE AND RETURN THE ORIGINAL MESSAGE TO US AT
THE ADDRESS ABQVE VIA THE US POSTAL SERVICE..THANK YOU
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_ USHA Materlal Safery Data Sheet

Matedor Salaty Onta Shast U.S. Departiment of Labor (
May be urod to comply whn Ououpmional Satety and Hesith Admanatration 9)
O8HA's Maxard Communicalkon Sandard, ANon-NMandatary Form)

o9 CFA 1910,1200. Siandard muesl b ‘Form Appraved

conauhad lor spacific recub emene. OMA Na. 1218-0072

WDCHTITY (A4 Ussd on Latesl g (ad) rore; Glank saCcas a8 (L SR, & Bty fwT o3 A0 applcabie, of 0y
Cottenseed Hull Pellets . Infarmaton b n.n.-hbh Mm wrace MUl Cw mamed foincica e dar
Section |
TIARALLMCTL W A BT EmaiQarssy Tobepire MuTTw

Producers Cotten 0i) Cua. L . (209) 4B87-79%20 .

“Addicas (Nunw Siraat, Cay, Srate, asd I Cone) Tabrphone Humbmer e inierndaon
PLO. Box 1832 {209) 487-7915 e

' Dale Proagos i

Fresno, <A 93717 August 14, 2000 o
et T T F- l Signauss of Pragarer (.;upd:nd)

LacliCii i — FMazardous ingredienu/ldentity infermation

) Otrer Umin

Fare couz Components (Spetina Crarmcal tdumty, Common Mamaeda)) DSHA PEL ACQEH TLY  Pecommanded Ty (0O 1a)
NN -

(15 mg/m® total)®
( 5 mg/m’ respecrable)*

«This is Tthe OSHA PEL for "parxrticulates not otherwise requlated” as faugg___
in ‘fable 21 of 29 CrR 1910.1000.

- )

e mwa e s = e == erw e BT

Secton |l — Physical/Chemical Characteristios
Bokng Pon : i S pwcifi; Girdeoity - )
. N/M = a0 = 1) 1.2-1.6
Vagor Preaculs (mm Hg.) Marureg Poi
N/A i N/
Vagr Deraty AR = 1) o ﬁNH/A Evaporanon Pate N/A
_ (Buryl ACOW® = 1} n o
Sonkty in Yaier ’ -
insoluble
Appeaiaics 8na OO - -

white ribers (amorphous solid), lignin sced hull

Sectan |V = Fue and Explosion Herarg Data

Flamh Poirn (Aahod Use) Fammabe |miks
_N/A , N/A

“UEL
S5gm/m’ | unknown

Extviguisting Madia ‘ i
Use watery, carbon dioxide, foam or ﬂry chemlcal.
e F'Hu_’?lwnq Pr o et o -
Do not use direct hcse gtream if dust can be dnapersed ;ntc air,

Dust deersed by water stream in the presence of an J.gnltlmn sQurce could
“Unusaal ane.u.pm Hamds CALGSE all exploFionT !
_If improperly nhandled, snor?d and/or exposed Lo an 1gn1t1ﬂn sourceg, whis mat

may burn. Airkorne dust in sutficient CONCENLrations, WHEN CORLITET and TXp,

oA enf fiqolent lonirioap Ssource, oap explode,
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" Hialwk Unmusom Condidana (o Avoid ‘ T ' T
' | ’ N/A
L] _E'M - e r— .

| R E -

Incompatibility (Matanals (o Avord) T - -

e N/A — .

Fazardous Cugampoaon ar Byprisiy,1s ‘ TR i

Carbon Monoxide formed on combustion as Iin all _E_L_J_mbu:;u_c__)ﬂ S

Huorardous May Qoaur Candiions 1o Awowd ! o

P . m . - -
Will Mot Occur X T

Section Vi — Health Hasard Data

Fenma) o Erty: Irtamimtrpn Skin7 IngesT
s o '!f_e'ﬂ No geston? No

———

Heanh Hazargs (Acuty ar1d Chron)
JLxcessive inhalation may affect the respiratory system. Smokers have an
increased risH to regpiratory effects. Contact may cause 1rritation to cye

Car cinagenicity; NTPY WAC Moncgrapta?

: T OSHA Raguiaieg?
N« o No

No

v T T rT—

[
B ek A e ke e e e e R T e = = e PP M,

Bigna and Sympioma of Expoare ) : ) i R ) .
. Some persons may ocvcasionally experience airway irritation and coughing.

[

Meriical Caatsfiliony ) !
Oansrally Aggravaisd by Expours Allergies and respiratory ailments. )

e, '..... -

Emergancy and First Axd Proceduiee s ,
Remove from exposure. 5Seek medical attention i1t neede
Flush eyes with water. ‘

-y v

Sectlan Vil — Precautions for Sate Handiing and Use

Sleps to B Takan In Case Matensl s Aoloased or Spiled
Normal houzekeeping adequate . Besplratory protection recommended where

levels cannot be controlled below PEL.

Wans Disponal Mhirthos ' .
No restrictions - digpose with other qeneral plant non~toxic solid waste.

—r—

Prmyﬁmmh Lo B Taken In Hangtig w‘;’pmﬂng .
Maintalin dry satorage, avoid dispersion in air, and AVHid exposure to
to potential ignition sources. ?

Othad Precaulions : .
N/A

- e ——

Soction VIl — Control Mca.;:u::es

""f""“"’ Provacvon ¢ o — - F : ‘

Jhir purifying dust respirators approved by NIUSH _or MSIA where needed.

Venulasion Lﬂc_'l_.m.m Where needed. » Spacis N/A .
M“h.ﬁfu_ _(q_______\:ihere needed., e NfA

Provecive Gloves ﬁ/h ' [ Ere Pmﬁugg lq‘rzs it neecded.

Cahewr Prolsctive Clothin u i ’ e s
ing o Equipmen N/A

WorkHygemc Fracices : R —
Remove from skin by washing with soap and water.
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AL Material Safety Data Sheet

DRILLING
SPECIALTIES
COMPANY

| SECTION 1 PRODUCT AND COMPANY IDENTIFICATION

CHROME FREE DESCO ® Il
DEFLOCCULANT

Product Use:  Drilling Mud Additive

Product Number(s): 0001068748, 0001036678
Synonyms: DRILLING MUD DEFLOCCULANT
Product Cas No.: MIXTURE

Company ldentification: Product Information:
Chevron Phillips Chemical Company LP MSDS Requests: (800) 852-5530
Drilling Specialties Company LLC Technical Information: (800) 221-1956

10001Six Pines Drive
The WoodlandsTX 77380

24-Hour Emergency Telephone Numbers
HEALTH: Chevron Phillips Emergency Information Center 866.442.9628 (North America) and
1.832.813.4984(International)
TRANSPORTATION: North America: CHEMTREC 800.424.9300 or 703.527.3887
ASIA: 1.703.527.3887
EUROPE: BIG .32.14.584545 (phone)
or .32.14.583516 (telefax)
SOUTH AMERICA SOS-Cotec
Inside Brazil: 0800.111.767
Outside Brazil: 55.19.3467.1600

| SECTION 2 COMPOSITION/ INFORMATION ON INGREDIENTS |

COMPONENT CAS AMOUNT EINECS SYN R-PHRASES
NUMBER

PROPRIETARY PROPRIETA | 90 % weight NA NA NA

MATERIALS RY

FERROUS SULFATE [17375-41-6 [< 10 % weight |NA NA NA

CRYSTALLINE 14808-60-7 |[< 1 % weight 238-878-4 Xn R48, R40

SILICA

Occupational Exposure Limits:
[ Component [ Limit [ TWA | sTEL | Ceiling/ Peak [ Notation

Revision Number: 0 10f8 CHROME FREE DESCO ® Il DEFLOCCULANT

Revision Date: 04/29/2004 MSDS : 704530





CRYSTALLINE SILICA ACGIH .05 mg/m3 NA NA NA
CRYSTALLINE SILICA CPCHEM .05 mg/m3 NA NA Respirable Dust
CRYSTALLINE SILICA German MAK | .15 mg/m3 NA NA NA
FERROUS SULFATE ACGIH 1 mg/m3 NA NA NA
FERROUS SULFATE OSHA Z1A 1 mg/m3 NA NA NA
PROPRIETARY MATERIALS CPCHEM Not Established NA NA NA

| SECTION 3 HAZARDS IDENTIFICATION

kkkkkkkkkkkhkkkkkkkkkkkkkkhkkkkkhkhkkhkkhkkkhkkkkhkkhkkkkkkkkkkhkkhkkkhkkhkkkkhkkkhkkhhkkhkkkhkkkkkhkkkkhkkkkkkhkkkkk

EMERGENCY OVERVIEW
Fine reddish-brown powder with small white specks, odorless.

- MAY CAUSE RESPIRATORY TRACT IRRITATION IF INHALED

- MAY CAUSE SKIN IRRITATION

- DUST MAY PRODUCE MECHANICAL IRRITATION TO THE MUCOUS MEMBRANES OF THE EYES,
NOSE, THROAT AND UPPER RESPIRATORY TRACT

- MAY CAUSE EYE IRRITATION

- SUSPECT CANCER HAZARD - MAY CAUSE CANCER

- MAY CAUSE DAMAGE TO:

------ LIVER
------ BLOOD/BLOOD FORMING ORGANS
...... GASTROINTESTINAL SYSTEM

*% * *kkkkkk *% *% *kkkkkk *% *kkkkkkkhkkk * *kkkkkk

IMMEDIATE HEALTH EFFECTS:

Eye: This material may be slightly irritating to the eyes and could cause prolonged (days) impairment of
your vision. The degree of the injury will depend on the amount of material that gets into the eye and the
speed and thoroughness of the first aid treatment. Material is dusty and may scratch the surface of the
eye. The eye irritation hazard is based on data for a similar material.

Skin: This material may be slightly irritating to the skin. The degree of the injury will depend on the
amount of material that gets onto the skin and the speed and thoroughness of the first aid treatment.
Symptoms may include pain, itching, discoloration, swelling, and blistering. Not expected to be harmful to
internal organs if absorbed through the skin.

Ingestion: Not expected to be harmful if swallowed. May be irritating to mouth, throat, and stomach.
Symptoms may include nausea, vomiting, and diarrhea.

Inhalation: The dust from this material may cause respiratory irritation. Symptoms of respiratory irritation
may include coughing and difficulty in breathing.

DELAYED OR OTHER HEALTH EFFECTS:
Cancer: Prolonged or repeated exposure to this material may cause cancer.
Target Organs: Gastrointestinal System - Blood/Blood Forming Organs - Liver - Lung

See Section 11 for additional information. Risk depends on duration and level of exposure.

| SECTION 4 FIRST AID MEASURES

Eye: Flush eyes with running water immediately while holding the eyelids open. Remove contact lenses,
if worn, after initial flushing, and continue flushing for at least 15 minutes. Get medical attention if
irritation persists.

Skin: To remove the material from skin, use soap and water. Discard contaminated clothing and shoes
or thoroughly clean before reuse. Get medical attention if any symptoms develop.

Ingestion: If swallowed, do not induce vomiting. Give the person a glass of water or milk to drink and get

Revision Number: 0 20of8 CHROME FREE DESCO ® Il DEFLOCCULANT
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immediate medical attention. Never give anything by mouth to an unconscious person.
Inhalation: Move the exposed person to fresh air. If not breathing, give artificial respiration. If breathing
is difficult, give oxygen. Get medical attention if breathing difficulties continue.

| SECTION 5 FIRE FIGHTING MEASURES |

NFPA RATINGS: Health: 2 Flammability: 0 Reactivity: 0
FLAMMABLE PROPERTIES:

Flashpoint: NA

Autoignition:  NDA

Flammability (Explosive) Limits (% by volume in air): Lower: NA Upper: NA

EXTINGUISHING MEDIA: Use water fog, "alcohol foam", dry chemical or carbon dioxide (COZ2) to
extinguish flames.

PROTECTION OF FIRE FIGHTERS:

Fire Fighting Instructions: Evacuate area of all unnecessary personnel. Wear appropriate safety
equipment for fire conditions including NIOSH self-contained breathing apparatus (SCBA) and other
protective equipment and/or garments as described in Section 8 if exposure conditions warrant.
Combustion Products: Combustion may form: Sulfur Oxides, Carbon Oxides, Iron Oxides

| SECTION 6 ACCIDENTAL RELEASE MEASURES

Spill Management: Avoid creating dust clouds. Shovel, sweep up or use industrial vacuum cleaner to
pick up. Place in container for proper disposal. Reduce airborne dust and prevent scattering by
moistening with water.

| SECTION 7 HANDLING AND STORAGE

READ AND OBSERVE ALL PRECAUTIONS ON PRODUCT LABEL . REFER TO PRODUCT LABEL OR
MANUFACTURERS TECHNICAL BULLETINS FOR THE PROPER USE AND HANDLING OF THIS MATERIAL .

Precautionary Measures: Use caution to avoid creation of dusts and to prevent inhalation of product
dust (fines). Avoid contact with product dust. Airborne dust concentrations above 20 mg/l may create a
dust explosion hazard. Avoid breathing vapors or fumes which may be released during thermal
processing. Do not breathe dust at levels above the recommended exposure limits. Avoid breathing
material. Keep container closed. Use only with adequate ventilation. Avoid contact with eyes, skin and
clothing. Discard contaminated clothing and shoes or thoroughly clean before resuse. Do not breathe
dust.

Static Hazard: Electrostatic charge may accumulate and create a hazardous condition when handling
this material. To minimize this hazard, bonding and grounding may be necessary but may not, by
themselves, be sufficient. Review all operations, which have the potential of generating an accumulation
of electrostatic charge and/or a flammable atmosphere (including tank and container filling, splash filling,
tank cleaning, sampling, gauging, switch loading, filtering, mixing, agitation, and vacuum truck operations)
and use appropriate mitigating procedures. For more information, refer to OSHA Standard 29 CFR
1910.106, 'Flammable and Combustible Liquids, National Fire Protection Association (NFPA 77),
Recommended Practice on Static Electricity' (liquids, powders and dusts), and/or the American Petroleum
Institute (API) Recommended Practice 2003, 'Protection Against Ignitions Arising Out of Static, Lightning,
and Stray Currents' (liquids).

General Storage Information: Treat as a solid that can burn. Store away from oxidizing materials, in a
cool, dry place with adequate ventilation. Bond and ground transfer equipment. DO NOT USE OR
STORE near heat, sparks or open flames. USE AND STORE ONLY IN WELL VENTILATED AREA.
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Keep container closed when not in use.

Container Warnings: Container is not designed to contain pressure. Do not use pressure to empty
container or it may rupture with explosive force. Empty containers retain product residue (solid, liquid,
and/or vapor) and can be dangerous. Do not pressurize, cut, weld, braze, solder, drill, grind, or expose
such containers to heat, flame, sparks, static electricity, or other sources of ignition. They may explode
and cause injury or death. Empty containers should be completely drained, properly closed, and promptly
returned to a drum reconditioner or disposed of properly. Containers, even those that have been
emptied, can contain residues of dusts or solid particulates which may create both health and
fire/explosion hazards.

| SECTION 8 EXPOSURE CONTROLS/PERSONAL PROTECTION

GENERAL CONSIDERATIONS:

Consider the potential hazards of this material (see Section 3), applicable exposure limits, job activities,
and other substances in the work place when designing engineering controls and selecting personal
protective equipment. If engineering controls or work practices are not adequate to prevent exposure to
harmful levels of this material, the personal protective equipment listed below is recommended. The user
should read and understand all instructions and limitations supplied with the equipment since protection is
usually provided for a limited time or under certain circumstances.

ENGINEERING CONTROLS:
If heated material generates vapor or fumes, use process enclosures, local exhaust ventilation, or other
engineering controls to control exposure.

PERSONAL PROTECTIVE EQUIPMENT:

Eye/Face Protection: No special eye protection is normally required. If operating conditions create dust
that is not adequately controlled, wear appropriate goggles. Wear eye protection such as safety glasses,
chemical goggles, or faceshields if engineering controls or work practices are not adequate to prevent
eye contact.

Skin Protection: Wear impervious protective clothing to prevent skin contact. Selection of protective
clothing may include gloves, apron, boots, and complete facial protection depending on operations
conducted. Users should determine acceptable performance characteristics of protective clothing.
Consider physical requirements and other substances present when selecting protective clothing.
Suggested materials for protective gloves include: Neoprene

Respiratory Protection: If user operations generate harmful levels of airborne material that is not
adequately controlled by ventilation, wear a NIOSH approved respirator that provides adequate
protection. Use the following elements for air-purifying respirators: Air-Purifying Respirator for
Particulates (HEPA)

Occupational Exposure Limits:

Component Limit TWA STEL Ceiling / Peak Notation
CRYSTALLINE SILICA ACGIH .05 mg/m3 NA NA NA
CRYSTALLINE SILICA CPCHEM .05 mg/m3 NA NA Respirable Dust
CRYSTALLINE SILICA German MAK .15 mg/m3 NA NA NA

FERROUS SULFATE ACGIH 1 mg/m3 NA NA NA

FERROUS SULFATE OSHA Z1A 1 mg/m3 NA NA NA
PROPRIETARY MATERIALS CPCHEM Not Established | NA NA NA

| SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE AND ODOR: Fine reddish-brown powder with small white specks, odorless.
pH: NA
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VAPOR PRESSURE: NA

VAPOR DENSITY (AIR=1): NA
BOILING POINT: NA

SOLUBILITY (in water) : Appreciable
SPECIFIC GRAVITY: 15-1.7

| SECTION 10 STABILITY AND REACTIVITY |

Chemical Stability: This material is considered stable under normal ambient and anticipated storage
and handling conditions of temperature and pressure.

Conditions to Avoid: No Data Available

Incompatibility With Other Materials: May react with oxygen and strong oxidizing agents, such as
chlorates, nitrates, peroxides, etc.

Hazardous Decomposition Products: Sulfur and carbon oxides formed when burned.

Hazardous Polymerization: Hazardous polymerization will not occur.

| SECTION 11 TOXICOLOGICAL INFORMATION

IMMEDIATE HEALTH EFFECTS:

Acute Oral Toxicity: The oral LD50 is not known.
Acute Dermal Toxicity: The dermal LD50 is not known.
Acute Inhalation Toxicity: The inhalation LC50 is not known.

Eye Irritation: The eye irritation hazard is based on data for a similar material. May cause eye irritation.
Skin Irritation: May cause skin irritation. The skin irritation hazard is based on data for a similar material.
Respiratory Tract Irritation: This material is a mild irritant to the respiratory tract.

ADDITIONAL TOXICOLOGY INFORMATION:
Long-term exposure to high dust concentrations may cause non-debilitating lung changes.

The toxicological properties of this product have not been tested or have not been tested completely and
its handling or use may be hazardous. EXERCISE DUE CARE.

This material contains IRON DUSTS.
Target organs: lung (siderosis), liver (periportal necrosis), gastrointestinal tract (hemorrhagic necrosis),
blood (decrease coagulation)

This product contains CRYSTALLINE SILICA.

Repeated inhalation of the dust may cause insidious lung injury and possibly silicosis. In patients with
silicosis, areas of the lung become filled with scar tissue. The signs and symptoms may include cough,
shortness of breath, difficulty in breathing, and loss of weight. The disease can progressively worsen and
result in death. The International Agency for Research on Cancer (IARC) classified crystalline silica as a
human carcinogen.

| SECTION 12 ECOLOGICAL INFORMATION |

ECOTOXICITY:
The toxicity of this material to aquatic organisms has not been evaluated. Consequently, this material
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should be kept out of sewage and drainage systems and all bodies of water.

ENVIRONMENTAL FATE:
The environmental fate of this material is not available.

| SECTION 13 DISPOSAL CONSIDERATIONS |

Use material for its intended purpose or recycle if possible. This material, if it must be discarded, may
meet the criteria of a hazardous waste as defined by US EPA under RCRA (40 CFR 261) or other State
and local regulations. Measurement of certain physical properties and analysis for regulated components
may be necessary to make a correct determination. If this material is classified as a hazardous waste,
federal law requires disposal at a licensed hazardous waste disposal facility.

| SECTION 14 TRANSPORT INFORMATION |

The description shown may not apply to all shipping situations. Consult appropriate Dangerous Goods
Regulations, for additional description requirements (e.g., technical name) and mode-specific or quantity-
specific shipping requirements.

Shipping Descriptions per regulatory authority.

US DOT
ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S., (Ferrous Sulfate), 9,
UN3077, Ill

ICAO /IATA
ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S., (Ferrous Sulfate), 9,
UN3077, IlI

IMO / IMDG
ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S., (Ferrous Sulfate), 9,
UN3077, Il

RID / ADR
UN3077, ENVIRONMENTALLY HAZARDOUS SUBSTANCE, SOLID, N.O.S., (Ferrous Sulfate),
9, lll, ADR

| SECTION 15 REGULATORY INFORMATION

SARA 311/312 CATEGORIES: 1. Immediate (Acute) Health Effects: YES
2. Delayed (Chronic) Health Effects: YES
3. Fire Hazard: NO
4. Sudden Release of Pressure Hazard: NO
5. Reactivity Hazard: NO
REGULATORY LISTS SEARCHED:
01= CA Prop 65 16 = FDA 177 31 = OSHA Carcinogen
02 =LARTK 17 =FDA 178 32 = OSHA Highly Hazardous
03 = MA RTK 18 =FDA 179 33 = RCRA Waste Appendix VIII
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04 =MN Hazardous Substance 19 = FDA 180 34 = RCRA Waste D-List
05 =NJ RTK 20 = FDA 181 35 = RCRA Waste P-List
06 = PA RTK 21 = FDA 182 36 = RCRA Waste U-List
07 = CAA Section 112 HAPs 22 =FDA 184 37 = SARA Section 311/312
08 = CWA Section 307 23 = FDA 186 38 = SARA Section 313

09 = CWA Section 311 24 = FDA 189 39=TSCA 12 (b)

10 =DOT Marine Pollutant 25 =1ARC Group 1 40 = TSCA Section 4

11 = FDA 172 26 = IARC Group 2A 41 = TSCA Section 5(a)
12 =FDA 173 27 = 1ARC Group 2B 42 = TSCA Section 8(a) CAIR
13=FDA 174 28 = IARC Group 3 43 = TSCA Section 8(a) PAIR
14 =FDA 175 29 = IARC Group 4 44 = TSCA Section 8(d)
15 =FDA 176 30 = NTP Carcinogen 45 = WHIMS - IDL
The following components of this material are found on the regulatory lists indicated.
FERROUS SULFATE 3,4,5,6,9,45
CRYSTALLINE SILICA 1,3, 4,5, 6, 25, 30, 45

CERCLA REPORTABLE QUANTITIES(RQ)/SARA 302 THRESHOLD PLANNING QUANTITIES(TPQ):

Component Component RQ Component TPQ Product RQ

FERROUS SULFATE 1000 Ibs None 11111.11 Ibs

WHMIS CLASSIFICATION:

Class D, Division 2, Subdivision A: Very Toxic Material - Carcinogenicity
Carcinogenicity

Class D, Division 2, Subdivision B: Toxic Material

CHEMICAL INVENTORY LISTINGS:

AUSTRALIA: This material contains components that require notification before sale or importation into
Australia.

CANADA: This material contains components that are neither on the Domestic Substance List (DSL) nor
on the Non-domestic Substances List (NDSL).

JAPAN: This material contains components that require notification before sale or importation into Japan.

UNITED STATES: All of the components of this material are on the Toxic Substances Control Act (TSCA)
Chemical Inventory.

KOREA: This material contains components that require notification before sale or importation into Korea.

PEOPLE'S REPUBLIC OF CHINA: This material contains components that require notification before
sale or importation into China.

EU RISK AND SAFETY PHRASES:

R45: May cause cancer.

S22: Do not breathe dust.

S53: Avoid exposure - obtain special instructions before use.

EU Symbols: NA

| SECTION 16 OTHER INFORMATION

NFPA RATINGS: Health: 2 Flammability: O  Reactivity: 0  Special: NA

CHROME FREE DESCO ® Il DEFLOCCULANT
MSDS : 704530
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(O-Least, 1-Slight, 2-Moderate, 3-High, 4-Extreme, PPE:- Personal Protection Equipment Index
recommendation, *- Chronic Effect Indicator). These values are obtained using the guidelines or
published evaluations prepared by the National Fire Protection Association (NFPA).

REVISION STATEMENT: This revision updates all sections of the MSDS please review.

ABBREVIATIONS THAT MAY HAVE BEEN USED IN THIS DOCUMENT:

TLV Threshold Limit Value TWA
STEL Short-term Exposure Limit PEL
ACGIH American Conference of OSHA
- Government
Industrial Hygienists
NIOSH National Institute of Safety & Health  NFPA
WHMIS Workplace Hazardous Materials IRAC
- Information System
EINECS European Inventory of existing RCRA
- Commercial Chemical Sales
SARA Superfund Amendments and TSCA
- Reauthorization Act.
EC50 Effective Dose LC50
LD50 Lethal Dose CAS
NDA No Data Available NA
<= Less Than or Equal To >=
CNS Central Nervous System MAK

Time Weighted Average
Permissible Exposure Limit

Occupational Safety & Health

National Fire Protection Agency

Intl. Agency for Research on Cancer
Resource Conservation Recovery Act
Toxic Substance Control Act

Lethal Concentration

Chemical Abstract Service Number
Not Applicable

Greater Than or Equal To

Germany Maximum Concentration Values

Prepared according to the OSHA Hazard Communication Standard (29 CFR 1910.1200) and the
ANSI MSDS Standard (Z400.1) by EHS Product Stewardship Group, Chevron Phillips Chemical
Company LP, 10001 Six Pines Drive, The Woodlands, TX 77380

The above information is based on the data of which we are aware and is believed to be correct as
of the date hereof. Since this information may be applied under conditions beyond our control and
with which we may be unfamiliar and since data made available subsequent to the date hereof may
suggest modifications of the information, we do not assume any responsibility for the results of its
use. This information is furnished upon condition that the person receiving it shall make his own
determination of the suitability of the material for his particular purpose.
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Sent By: Sinclair Well Products; 805 653 7452,

'I' WYO-BEN, INC.

A 4
MATERIAL SAFETY DATA SHEET
Uuryo-gen.

Feb-27-05 10:43AM; Page 2/3

NFPA FIRE KAZARD
IDENTIFICATION S$YSTEM

Trade Name(s): HYDROGEL®

Generic Name(s): Wyoming (Western) Bentonite; Bentonite Clay (CAS No. 1302-78-9)

Chemical Name(s): Sodium Montmorillonite  (CAS No. 1318-93-0)

Manufacturer; WYO-BEN, INC. Telephone Numbers:
Address: P..O‘. Box 1976 Information; (406} 652-6351
Bllm s, Montana 59103 EMERGENCY: (406) 632-6351

Ingredient CAS NO, % Hazard

Crystalline Silica 14808-60-7 See Note | Low concentrations of crystalline silica (§10.) in the form of

(810,) as Quartz quartz, may be present in airbome bentonite dust, See
Section VI for discussion of health bazard.

Note:  Although the typical quartz content of western bentonite is in the range of 2 to 6% most of the quartz parricles are
larger than the 10 . respirable threshold size. The actual respirable quartz concentration in airborae bentonite dust
will depend upon bentonite source, fineness of product, moisture content of product, local humidity and wind
condition at point of use and other use specific factors.

<. 2o el i

Boiling Point (°F): NA Specific Gravity (H,0=1): 2.45-2.55

Vapor Pressure (mm. Hg): Na Melting Point: Approx. 1450°C
Vapor Density (Air = 1): NA Evaporation Rate (Butyl Acetate = 1) NA
Solubility in Water: Insoluble, forms colloidal suspension. pH: 3-10 (5% agqueous suspension)

Density (at 20° €): 35 lbs/cu.ft. as product.

No odor

Appearance and Odor: Bluegray to greeg as moist soiid, light tan to gray as dry powde

Flash Point: NA Flammable Limits: LEL: NA UEL: NA

Special Fire Fighting Procedures: NA

Unusual Fire and Explosion Hazards: Noge. Product will not support combustion.
E

xtinguishing Media: None for product. Any media can be used for the packaging. Product becomes slippery when wel,

Stability: Stable

Hazardous Polymerization: None

Incompatibility: None

Hazardous Decomposition Products: Nooe
NA '};-_- ﬁot Applicahle : ND = Not Determined






Sent By: Sinclair Well Products; 805 653 7452; Feb-27-05 10:44AM; FPage 3/3

il dossible drying resulting in dermatitis.
- Eyes: Mechanical irritant. : T
Inhalstion: Acute (short term) exposure to dust levels exceeding the PEL may cause irritation of respiratory
tract resulting in & dry cough.
Chronic (long term) exposure to airborne bentonite dust containing respirable size (< 10 u) quartz
particles, where respirable quartz particle levels are higher than TLV's, may lead to development of silicosis

or other respiratory problems. Persistent dry cough and Iabored breathing upon exertion maybe are

symptomatic.
Ingestion: No adverse effects.
Permissible Exposure Limits: OSHA PEL ACGIH TLV
{for air contaminants) {8hr. TWA)

Bentonite as "Particulates not
otherwise regulated"
(formerly nuisance dust)

Total dust 15mg/m’ ND
Eespirable dust Smg/m’* ND
Crystalline Quartz {respirable} 0.lmyg/m 0. img/m’

Carcinogenicity: Bentonite is not listed by NTP, IARC or O5SHA. JIARC, 1987, concludes that there is limited
avidence suggesting the carcinogenicity in bumans of inhaled crvsulline silica (IARC Class 2A).

Acute Oral LDt ND Acute Dermal LDg,: ND Aquatic Toxicolagy LCy,: ND

Emergency and First Aid Procedures:
Skin: Wash with soap and water until clean.
Eyes: Flush with water until irritation ceases.
Inhalation; Move to area free from dust. If symptoms of irritation persist contact physician.  Inhalation may
aggravate existing respiratory illness.

Steps to be Taken if Material is Released or Spilled: Avoid breathing dust: wear respirator approved for silica bearing
dust. Vacuum up to avoid generating airborne dust. Avoid using water. Product slippery when wetted.

‘l Waste Disposal Methods: Product should be dispossd of in accordance witn appiicable local, state and faderal regulations.

Hundling and Storage Precautions: Use NIOSH/MSHA respirators approved for silica bearing dust when free stlica
containing airbome bentonite dust levels exceed PEL/TLV's. Clean up spills promptly to avoid making dust.
Storage area floors may become slippery 1f wetted

Ventilation Requiréments: Mechanicil, general room ventilation. Use local ventilation to maintain PEL's/TLV's.

Respirator: Use respirators approved by NIOSH/MSHA for silica bearing dust.

Eve Protection: Generally not necessary. Personal preference.

Gloves: Generally not necessary. Personal preference.

Other Protective Clothing or Equipment: None

Shipping Name: NA (Not Regulated) Hazard Class: NA
Hazardous Substance: NA Caution Labeling: NA
Date Prepared: June 14, 1996 Doc #. 10100-01

All informatjon presented herein is belicved to be accurste, however, it is the user's responsibility to determine in advance of need that the
information is current and suitable for their circumstances, Mo warranty or guarantee, expressed or implied is made by WYO-BEN, INC, s
to this information, or as 1o the safety, toxicity or effect of the use of tus product,
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MATERIAL SAFETY DATA SHEET
LIME

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

TRADE NAME: LIME
APPLICATIONS: Oil well drilling fluid additive. Calcium source.
EMERGENCY TELEPHONE: 281-561-1600
SUPPLIER: Supplied by a Business Unit of
M-I L.L.C.

P.O. Box 42842, Houston, Texas 77242-2842
See cover sheet for local supplier.

TELEPHONE: 281-561-1509
FAX: 281-561-7240
CONTACT PERSON: Sam Hoskin - Manager, Occupational Health

2. COMPOSITION, INFORMATION ON INGREDIENTS

INGREDIENT NAME: CAS No.: CONTENTS: EPARQ: TPQ:
Calcium hydroxide 1305-62-0 100 %

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW:
CAUTION! MAY CAUSE EYE, SKIN AND RESPIRATORY TRACT IRRITATION. Avoid contact with eyes, skin
and clothing. Avoid breathing airborne product. Keep container closed. Use with adequate ventilation. \Wash thoroughly
after handling.

This product is alan white powder. Slippery when wet. Dike and contain spills. Keep out of sewers and waterways. No
significant immediate hazards for emergency response personnel are known.

ACUTE EFFECTS:

HEALTH HAZARDS, GENERAL:
Particulates may cause mechanical irritation to the eyes, nose, throat and lungs. Particulate inhaation may lead to
pulmonary fibrosis, chronic bronchitis, emphysema and bronchia asthma. Dermatitis and asthma may result from short
contact periods.

INHALATION: Irritating to the respiratory tract if inhaled.

INGESTION: Harmful if swallowed. May cause gastric distress, nausea and vomiting if ingested.
SKIN: Severely irritating to the skin.
EYES: Severdly irritating to the eyes. May cause severe eyeinjury.

CHRONIC EFFECTS:
CARCINOGENICITY:
IARC: Not listed. OSHA: Not regulated. NTP: Not listed.

1/6





10046 - LIME

ROUTE OF ENTRY:
Inhalation. Skin and/or eye contact.

TARGET ORGANS:
Respiratory system, lungs. Skin. Eyes.

4. FIRST AID MEASURES

GENERAL: Persons seeking medical attention should carry a copy of this MSDS with them.

INHALATION: Move the exposed person to fresh air at once. Perform artificial respiration if breathing has stopped. Get medical attention.

INGESTION: Drink a couple of glasses water or milk. Do not give victim anything to drink of he is unconscious. Get medical attention.

SKIN: Wash skin thoroughly with soap and water. Remove contaminated clothing. Get medical attention if any discomfort
continues.

EYES: Promptly wash eyes with lots of water while lifting the eyelids. Continue to rinse for at least 15 minutes. Get medical

attention if any discomfort continues.

5. FIRE FIGHTING MEASURES

AUTO IGNITION TEMP. (°F): N/D
FLAMMABILITY LIMIT - LOWER(%): N/D
FLAMMABILITY LIMIT - UPPER(%): N/A

EXTINGUISHING MEDIA:
Carbon dioxide (CO2). Dry chemicals. Foam. Water spray, fog or mist. Use extinguishing media appropriate for
surrounding fire.

SPECIAL FIRE FIGHTING PROCEDURES:
No specific fire fighting procedure given. Normal fire fighting techniques may be used.

UNUSUAL FIRE & EXPLOSION HAZARDS:
Not flammable. No unusual fire or explosion hazards noted.

HAZARDOUS COMBUSTION PRODUCTS:
No specific hazardous combustion products noted. This material is not combustible.

6. ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS:
Wear proper personal protective equipment (see MSDS Section 8).

SPILL CLEAN-UP PROCEDURES:
Avoid generating and spreading of dust. Shovel into dry containers. Cover and move the containers. Flush the areawith
water. Do not contaminate drainage or waterways. Repackage or recycle if possible.

7. HANDLING AND STORAGE

HANDLING PRECAUTIONS:
Avoid handling causing generation of dust. Wear full protective clothing for prolonged exposure and/or high
concentrations. Eye wash and emergency shower must be available at the work place. Wash hands often and change
clothing when needed. Provide good ventilation. Mechanica ventilation or local exhaust ventilation is required.
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STORAGE PRECAUTIONS:
Store at moderate temperaturesin dry, well ventilated area. Keep in origina container.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

OSHA PEL: ACGIH TLV: OTHER:

INGREDIENT NAME: CAS No.: TWA: STEL: TWA: STEL: TWA: STEL: UNITS:
Calcium hydroxide 1305-62-0 15 5 mg/m3 total
dust

PROTECTIVE EQUIPMENT:

ENGINEERING CONTROLS:

Use appropriate engineering controls such as, exhaust ventilation and process enclosure, to reduce air contamination and
keep worker exposure below the applicable limits.

VENTILATION:  Supply natural or mechanical ventilation adequate to exhaust airborne product and keep exposures below the applicable
limits.

RESPIRATORS: Useat least aNIOSH-approved N95 half-mask disposable or reuseable particulate respirator. Inwork environments
containing oil mist/aerosol use at least a NIOSH-approved P95 half-mask disposable or reuseable particul ate respirator.

PROTECTIVE GLOVES:
Use suitable protective glovesif risk of skin contact.

EYE PROTECTION:
Wear dust resistant safety goggles where thereis danger of eye contact.

PROTECTIVE CLOTHING:
Wear appropriate clothing to prevent repeated or prolonged skin contact.

HYGIENIC WORK PRACTICES:
Wash promptly with soap and water if skin becomes contaminated. Change work clothing daily if there is any possibility
of contamination.

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE/PHYSICAL STATE: Powder, dust.

COLOR: White.

ODOR: Odorless or no characteristic odor.

SOLUBILITY DESCRIPTION: Slightly solublein water.

DENSITY/SPECIFIC GRAVITY (g/ml): 208--234 TEMPERATURE (°F): 68
VAPOR DENSITY (air=1): N/A

VAPOR PRESSURE: N/A TEMPERATURE (°F):
pH-VALUE, DILUTED SOLUTION: 124 CONCENTRATION (%,M): 1%

10. STABILITY AND REACTIVITY

STABILITY: Normally stable.

CONDITIONS TO AVOID:
Avoid heat.
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HAZARDOUS POLYMERIZATION:
Will not polymerize.

POLYMERIZATION DESCRIPTION:
Not relevant.

MATERIALS TO AVOID:

Strong acids. Maleic anhydride, nitroethane, nitromethane, nitroparaffins, nitropropane, phosphorus.

HAZARDOUS DECOMPOSITION PRODUCTS:
No specific hazardous decomposition products noted.

11. TOXICOLOGICAL INFORMATION

Component: Calcium hydroxide

TOXICOLOGICAL DATA:
Corrosive effects. Eye.

TOXIC DOSE - LD 50: 7340 mg/kg (oral rat)

Rabbit.

10 mg - Severe Irritation

12. ECOLOGICAL INFORMATION

ECOLOGICAL INFORMATION:
Contact M-I Environmental Affairsfor ecological information.

13. DISPOSAL CONSIDERATIONS

WASTE MANAGEMENT:

This product, should it become a waste, may be a hazardous waste by U.S. RCRA criteria. Contact M-I's Environmental

Affairs Department for more information.

Empty containers retain residues. All labeled precautions must be observed.

DISPOSAL METHODS:

Recover and reclaim or recycle, if practical. Should this product become awaste, dispose of in a permitted industrial
landfill. Ensure that containers are empty by RCRA criteria prior to disposal in a permitted industrial landfill.

14. TRANSPORT INFORMATION

PRODUCT RQ: N/A
U.S. DOT:
U.S. DOT CLASS: Not regulated.

CANADIAN TRANSPORT:
TDGR CLASS: Not regulated.

SEA TRANSPORT:
IMDG CLASS: Not regulated.

AIR TRANSPORT:
ICAO CLASS: Not regulated.
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15. REGULATORY INFORMATION

REGULATORY STATUS OF INGREDIENTS:

NAME:
Calcium hydroxide

US FEDERAL REGULATIONS:
WASTE CLASSIFICATION:

REGULATORY STATUS:

STATE REGULATIONS:
STATE REGULATORY STATUS:

CANADIAN REGULATIONS:
LABELS FOR SUPPLY:

REGULATORY STATUS:

CAS No: TSCA: CERCLA: SARA 302: SARA 313: DSL(CAN):
1305-62-0 Yes No No No Yes

May be a hazardous waste by RCRA criteria. Consult M-I Environmental Affairs before
disposdl.

This Product or its components, if a mixture, is subject to following regulations (Not meant to
be all inclusive - selected regulations represented):

SECTION 313: This product does not contain toxic chemical subject to the reporting
requirements of Section 313 of Title |11 of the Superfund Amendment and Reauthorization
Act of 1986 and 40 CFR Part 372.

SARA 311 Categories:

1: Immediate (Acute) Health Effects.

The components of this product are listed on or are exempt from the following international
chemical registries:

TSCA (U.S)

DSL (Canada)

EINECS (Europe)

This product or its components, if amixture, is subject to following regulations (Not meant to
be all inclusive - selected regulations represented):.

Ilinois Right-to-Know.
New Jersey Right-to-Know.
Pennsylvania Right-to-Know.

PROPOSITION 65: This product does not contain chemicals considered by the State of

Cdifornias Safe Drinking Water and Toxic Enforcement Act of 1986 as causing cancer or
reproductive toxicity, and for which warnings are now required.

ThisMaterial Safety Data Sheet has been prepared in compilance with the Controled Product
Regulations.

Canadian WHM IS Classification: D2B - Other Toxic Effects: Toxic Material

16. OTHER INFORMATION

NPCA HMIS HAZARD INDEX:
FLAMMABILITY:
REACTIVITY:

NPCA HMIS PERS. PROTECT. INDEX:

2 Moderate Hazard

0 Minimal Hazard

0 Minimal Hazard

E - Sofety Glasses, Gloves, Dust Respirator
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USER NOTES:

INFORMATION SOURCES:

PREPARED BY:

REVISION No./Repl. MSDS of:

N/A = Not applicable N/D = Not determined

OSHA Permissible Exposure Limits, 29 CFR 1910, Subpart Z, Section 1910.1000, Air
Contaminants.

ACGIH Threshold Limit Values and Biological Exposure Indices for Chemical Substances
and Physical Agents (latest edition).

Sax's Dangerous Properties of Industrial Materials, Sth ed., Lewis, R.J. Sr., (ed.), VNR, New
York, New York, (1997).
Product information provided by the commercial vendor(s).

Sam Hoskin/bb

2/August 27, 1998

MSDS STATUS: Approved.
DATE: May 29, 2001
DISCLAIMER:

MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of the data are obtained from sources
beyond our direct supervision. We cannot make any assertions as to its reliability or completeness; therefore, user may rely oniit only at user'srisk. We have
made no effort to censor or conceal deleterious aspects of this product. Since we cannot anticipate or control the conditiions under which this information and
product may be used, we make no guarantee that the precautions we have suggested will be adequate for all individuals and/or situations. It is the obligation of
each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this product. Additional information will be
furnished upon request to assist the user; however, no warranty, either expressed or implied, nor ligbility of any nature with respect to this product or to the data

herein is made or incurred hereunder.

6/6





WATERIAL SAFETY DATA SH EET

AMBER CHEMTCAL INC. - 5201 Boylan St. - BAKERSFIELD, CA 93308
CONTACT FOR FURTHER INPORMATION FOR CHEMICAL EMERGENCY, SPILL, LEAK, FIRE, EXPOSURE, ACCIDENT CALL
MEDS COORDINATOR : 661 -325-2072 CHEMTREC-DAY OR NIGHT 1.800-424-9300,
IDENTIFICATION
PRODUCT NAME:  POLY-THIN OSHA HAZARD: NONE
. POT CLASSIFICATION: NOT REGULATED
" INGREDIENTS
SODIUM. POLYACRYLATE CAS# 9003-04-7 5%
WATER CASN 007732-18-5 65y

CONTAINS NO HAZARDOUS MATERIAL AS DEFINED BY OSHA HAZARD COMMUNICATION STANDARD
CFR29-1910-1200.

FHYSRCAL DATA
“ﬁ

BOILING POINT: 212-F FREEZING POINT:< 32 F
SPECIPIC GRAVITY: 1.239 VAPOR PRESSURE: 17 tm Hy 20 C
VAPOR DENSITY: < 1.0 (WATER) o . EVAPORATION RATE: < 1.8
PERCENT VOLATILES: 65 (WATER) SQLUBILITY IN WATER: INFINITE
APPERRANCE AND QOOR: CLEAR SOLUTION PH 9,0-8.5
HAZARD BATING (HMIS) HAZARD RATING SCALE
HEALTH . -1 0 = MINIMAL
FLAMMABYLYTY -0 1 = SLICHT
REACTIVITY -0 2 w MODERATE "
3 = SERIOUS
4 = SEVERE

HEALTH HAZARDS/ROUTES OF ENTRY' "

EYE CONTACT: Product ¢en cause slight irritation or redness upon digect contact,
SKIN CONTACT: May cause slight irritation to sensitive individual.

INHALATION: Unlikely mource of hazard,

INCESTION: May cause abdominal pain and nausea.

COMMENTS: This product ix essentially non-toxie. We chronic health affocts are
knowa At this time relative to repeated overexposure.

EMERGENCY AND FIRST AID PROCEDURE

EYE CONTACT: Flush eves with clean water, seak prompr medieal attention.

SKIN CONTACT: wWash affected areas thoroughly with mild scap and water. If
irrication or rednoss develops and Poreigts - seek medical attention. _
INHALATION (BREATHING): Unlikely to cause advarse effocta. [f respiratory
irritation develops, remove parson to fresh air,

INGESTION (SWALLOWING): Give 2 or 3 glasses of water to dilute product, Induce
vomiting and seek modical attention. DO not give anything by mevth to an
UNCONECLOUE DersEon.





PRODUCT WAMEY  POLY-THIN page 2 of
PRODUCT CODE NGOy 9144

SPECIAY, PROTECTION INFORMATION

VENTYLIATION: Unnecespary in most cases. Open windows and dogrs teo creatc drafts
1f degired.

RESPIRATORY PROTECTION: If Space is misty use suitable mist mask.

PROTECTIVE GLOVES: Rubbar gloves.

EYE PROTECTION: Safety Jla6585 or bortoy,
OTHER PROTECTIVE EQUIPMENT: N/A '

REACTIVITY DATA:

STABILITY: Product is stable.

INCOMPATIBILITY {MATERIALS TOD AVOID): nNong

HAZARDOUS DECOMPOSITION PRODUCTS: Carbon digxide, carbon monoxide.
HAZARDOUS POLYMERIZATION: Will net occur,

ENVIRONMENTAYL END DISPOSAL INFORMATION:

ACTION TO TAKE FOR SPILLS/LERKS: CAUTION - Material will form a very slippery
surface on floors. Guard againet falls., Contain apill with inert matarials oy
dikes. Clean 'wp and store for disposal. Polymer ¢an be coagulated by mixing
ywith 50% cal¢iva chloride solution in water., A clgar water and white sludge will
"be formed, Dispose of liquid inte a chemical sewsr and the sludge into an approved
land disposal in accordance with .localy state and federal regulations.

STIURAGE AND SPECTAL PRECAUTIONS :

HANDLING AND STORAGE PRECAUTIONS: Preozing will not destabilize product.

FIRE AND EXPLOSION HAZARD DATA:
o TGN UATA:

NFEA HEALTH HAZARD: 1 HAZARD RANKING
HAZARD FLAMMABILITY: o 0 = LEAST
CLASS CREACTIVITY: 0 1 = SLIGHT
2 = MODEMATE
3 « HIGH
4 = EXTREME
LOWER EXPLOSIVE LIMIT (& VOL.): N/A UPPER EXPLOSIVE LIMIT (% VOL.): N/ A

FLASH PQINT: Agueous System, Will not propagaté flame.

EXTINGUYSHING MEDIA: Aqueous system. Product will not burn until all watap has
évaporated. ror dried solids uge dry chemical, water fog, foam. CO or Halon,

PIRE & EXPLOSION HAZARDS: Some decomposition by-products may be toxic.

FIRE FIGHTING PROCEDURES: As a precaution, firefighters should wesy £olf-contaimed
breoathing aApparatus.

DOCUMENTARY INFORMATION:






PRODUCT NAME: POLY-THIN Page 3 of 3
PRODUCT CODE NO: 0144 .

DISCLAIMER OF EXPRESSED AND IMPLIED WARRANTIES:

The information in this documant is believed to be correct ay of the date issuwed,
HOWEVER, HQ WARRANTY OF MERCHANTABILITY, FITNESS YOR ANY PARTICULAR PURPOSE, OR
ANY OTHER WARRANTY IS EXPRESSED OR IS TO BE IMPLTED RECARDING THE ACCURACY OR
COMPLETENESS OF THIS INFORMATION THE RESULTS TO BE OBTAINED FROM THE USE OF THIS
INFORMATION OR THE PRODUCT, THE SAFETY OF THIS PRODUCT, OR THE HAZARDS RELATED .
9 IT5 USE. This information and product are furnighed on the condition that the
person receiving them shall make hia own determination as t¢ the suitability of
the product for his particular purpose and on the gondition that he assume the
risk of his use therof.
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NHERCULES MSDS NO.: 300 35830100  VER: 09
SAP CODE: 100CM1003A00000007
ISSUE DATE:  10/01/2003
MATERIAL SAFETY DATA SHEET

SUPERSEDES: 300 3583 0100 VER: 08
Hercules Incorporated

Agualon Division
Hercules Plaza

1313 North Market Street
Wilmington, DE 19334

(302) 594-5000 24 HOURS

1 PRODUCT IDENTIFICATION

PRODUCT NAME AQUAPAC® CELLULOSE POLYMER
CHEMICAL/COMMON sodium carbaxymethylcellulose

NAME

CAS NUMBER 9004-324

2 COMPOSITION / INFORMATION ON INGREDIENTS

This product is considered hazardous according to the OSHA Hazard Communication Standard
28CFR1910.1200 due to flammable dust potential.

3 HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW
WARNING!

Static charges generated by emptying package in or near flammable vapors may cause flash fire,
May form flammable dust-air mixtures.

May cause skin irritation by mechanical abrasion.

May cause mild eye irritation.

tnhalation of dust may cause respiratory tract irritation.

Surfaces subject to spills may become slippery.

POTENTIAL HEALTH EFFECTS

Repeated ingestion may cause an allergic reaction in susceptible individuals.
Prolonged or repeated skin contact may cause sensitization (allergic reaction) in susceptible individuals.

Refer to Section 5 for Hazardous Combustion Products, and Section 10 for Hazardous Decomposition/Hazardous
Folymerization Products, '

4 FIRST AID MEASURES

SKIN
Wash with soap and water. Get medical attention i irritation develops or persists.

EYE

Remove contact lenses. Hoid eyelids apart.  Immediately flush eyes with plenty of low-pressure water for at least
15 minutes. Get medical attention if imitation persists.

INHALATION
Remaove to fresh air.  Get medical attention if nasal, throat of fung irftation davelops.

PRODUCT NAME AQUAPAC® CELLULOSE POLYMER
MSDS NUMBER 300 3583 0100 VERSION 09 1/ 5
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INGESTION

No adverse health effects are expected from accidental ingestion of small amiounts of this product. For ingestian of
large amounts: [f censcious, drink one to two glasses of water (8-16 oz.). Do not induce vomiting. Get immediate
medical attention. Never give anything by motth to an unconscious persan,

5 FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA

Water spray, dry chemical, foam, carbon dioxide or clean extinguishing agents may be used on fires involving this
praduct.

FIRE FIGHTING PROCEDURES

Wear self-contained breathing apparatus pressure-demand, MSHA/NIOSH appraved {or equivalent) and full
protective gear when fighting fires involving this product.

CONDITIONS TO AVOID

None known.

HAZARDOQUS COMBLUSTION PRODUCTS
If heated to decompaosition, the following substances may be formed: carbon monoxide , carbon dioxide and smoke
AUTOIGNITION TEMPERATURE =698 °F (cust)

6 ACCIDENTAL RELEASE MEASURES

Ventilate area. Avoid dust formation. Clean up spills immediately.  If product is not contaminated, scoop into
clean containers for use. If product is contaminated, scoop into containers, and dispose appropriately, In
case of accidental spill or release, refer to Section 8, Personal Protective Equipment and General Hygiene
Practices,

7 HANDLING & STORAGE

GENERAL MEASURES

Ground all equipment.

Blanket vessel with inert gas when emptying bags where flammable vapors inay be present.

Ground operator and pour material slowly into conductive, grounded chute,

For large bags (1000 1bs o greater) a ground cable MUST be attached to the: bag ground connection.
Store in a cool, dry, well ventilated area.

keep container closed when not in use.

MATERIALS OR CONDITIONS TO AVOID

Avoid conditions that generate dust; product may form flammable dust-air mixtures,

Avoid emptying package in or near flammable vapors; static charges may cause flash fire.
Keep away from heat, flame, sparks and other ignition sources.

Do not store in direct sunlight or expose to UV radiation.

8 EXPOSURE CONTROLS / PERSONAL PROTECTION

WORK PRAGTICES & ENGINEERING CONTROLS
Eyewash fountains and safety showers should be easily accessible.
Provide adequate ventilation.

If upper respiratory tract irritation occurs, use an approved dust/mist respirator to minimize exposure,
Keep floors clean and dry. Clean up spills immediately.

PRODUCT NAME AQUAPAC® CELLULOSE POLYMER
MSDS NUMBER 300 3583 0100 VERSION 09 2/ 5
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10

1"

GENERAL HYGIENIC PRACTICES

Avold contact with eyes, skin, and clothing.

Avoid breathing dust.

Handle in areas with adequate ventilation.

Avoid contamination of food, beverages, or smoking materials.

Wash thoroughly after handling, and before eating, drinking or smoking.
Remave contaminated clothing promptly and clean thoroughly befare reuse,

RECOMMENDED EXPOSURE LIMITS

No exposure limit has been established. This product may irmitate the upper respiratory tract if used under
conditions that create dust or mist particulates.

PERSONAL PROTECTIVE EQUIPMENT

Safety glasses

Impervious gloves

Appropriate protective clathing

Vear approved dust/mist respirator if user operations create dust/mist that causes irritation.

PROTECTIVE MEASURES DURING REPAIR AND MAINTENANCE

Eliminate ignition sources and prevent build-up of static electrical charges,

Completely isolate and thoroughly ¢lean all equipment, piping, or vessels before beginning maintenances ar repairs.
Keep area clean.

PHYSICAL & CHEMICAL PROPERTIES

PHYSICAL STATE: granular powder
COLOR: white to off-white
ODOR: odorless

Specific Gravity 1.69

Percent Volatile negligible at 68° F
Solubility In Water limited by viscosity
Browning Temperature 440 ° F

Moisture Content,(WL)% 8.0 max (as packed)
STABILITY & REACTIVITY

HAZARDOUS DECOMPOQSITION PRODUCTS

None known.

HAZARDOUS POLYMERIZATION
Not anticipated under normal or recommended handling and storage conditions.

GENERAL STABILITY CONSIDERATIONS
Stable under recommended handling and storage conditions.

INCOMPATIELE MATERIALS

None known

TOXICOLOGICAL INFORMATION

CARCINOGENICITY INFORMATION

PRODUCT/SIMILAR PRODUCT - Not listed as a carcinogen by NTP.  Not regutated as a carcinogen by OSHA.
Not evaluated by IARC,

PRODUCT NAME AQUAFAC® CELLULOSE POLYMER
MSDS NUMBER 300 3583 0100 VERSION 09 3rs
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REFORTED HUMAN EFFECTS

PRODUCT/SIMILAR PRODUCT - A single case of allergic dermatitis after repeated long-term skin contact has been
reported in the medical literature. A single case of anaphylaxis after ingestion has been reported in medical
literature. Due to the physical nature of this material, may cause eye, skin and respiratory irtitation.

REPORTED ANIMAL EFFECTS

PRODUCT/SIMILAR PRODUCT - Reported to cause rabbit eye irmitation after expasure to dust.  Low order of oral
toxicity based on acute and chronic studies in several species.

MUTAGENICITY/GENOTOQXICITY INFORMATION

PRODUCT/SIMILAR PRODUCT - Not mutagenic in Ames assay or chromosnome aberration test.

12 ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL INFORMATION

PRODUCT/SIMILAR PRODUCT - Acute aquatic 86-hour static LC50 value falls within the practically nontoxic range
of 100-1000 mg/L, according to the L), 5. Fish and Wildlife criteria. Rainbow trout and Blueqill sunfish were the
species tested,

BIODEGRADABILITY

This product is bicdegradable.

13 DISPOSAL CONSIDERATIONS

WASTE DISPOSAL

Landfilling in a permitted solid or hazardous waste facility is recommended. Handling, transportation, and disposal of
material should be conducted in a manner to prevent a nuisance dust hazard Fully containerize the material befare
handling, and protact from exposure to the outdoors. Ensure there are no resitrictions on dispesing of butk or
semi-bulk quantities of waste material. Disposal should be in accordance witn all Federal, State and local
regulations.

14 TRANSPORT INFORMATION

GENERAL
This praduct is not subject to DOT regulations.

For specific information regarding transportation of this praduct, please call the Hercules representative at (905)
279-3338,

15 REGULATORY INFORMATION

CHEMICAL INVENTORIES

U.5. TSCA: The components of this product are included on the TSCA Inveritory.
Canadian CEFA : Included on DSL Inventary.

SARA TITLE Il - SECTIONS 302/304
This product is not an Extremely Hazardous Substance subject to reporting under 40CFR355.

SARA TITLE lIf - SECTION 311 AND 312
MHH: Not a health hazard

HC-3: Fire hazard
SARA TITLE it - SECTION 313

This praduct does not contain any chemicals subject to reparting under Section 313 of Title 111 of the Superfund
Amendments and Reauthorization Act and 40CFR372.

PRODUCT NAME AQUAPAC® CELLULOSE POLYMER
MSDS NUMBER 300 3533 0100 VERSION 09 4/ 5





OCT-13-2004 12:19PM  FROM-SINCLAIR 5524033564 T-622 P.005/008  F-952

CERCLA
This product does not contain any chemicals subject to reporting as a CGERCLA Hazardous Substance under
40CFR302 4.

RCRA

This product is nat a hazardous waste as listed in 40CFR261.33. It does not 2xhibit any of the hazardous
characteristics listed in 40CFR261, Subpart C.

16 OTHER INFORMATION

HMIS RATINGS:

Health 1 Slight Hazard
Flammability 1 Slight Hazard
Reactivity 0  Minimal Hazard
LIST OF ACRONYMS

ACGIH: American Conferences of Governmental Industrial Hygienists
AIHA WEEL: American Industrial Hygienists Assaciation-Workplace Environmental Exposure Level
ANSI: American National Standards Institute

CASRN: Chemical Abstracts Service Registry Number

CEPA: Canadian Environmental Protection Act

CERCLA: Comprehensive Emergency Response, Compensation and Liability Act
DSL: Domestic Substances List (Canadian)

HMIS: Hazardous Materials identification System

IARC: International Agency for Research on Cancer

NDSL: Nen-Domestic Substances List (Canadian)

NTP: National Toxicalogy Program

OSHA: Oceupational Safety and Health Administration

PEL: Permissible Exposure Limit (OSHA)

RCRA: Resource Conservation and Recovery Act

RQ: Reportable Quantity

SARA; Superfund Amendment Reauthorization Act

STEL: Short-Term Exposure Limit

TLV: Threshold Limit Values (registered trademark of ACGIH)

TPC: Threshold Planning Quantity

TSCA; Toxic Substance Control Act

TWA: Time Weighted Average

PISCLAIMER

The information and recommendations contained in this Material Safety Data Sheet have been compiled from
sources believed to be reliable and to represent the most reasonable current opinion an the subject when the MSDS
was prepared.  No warranty, guaranty or representation is made as to the coirectness or sufficiency of the
information. The user of this product must decide what safety measures aré necessary to safely use this product,
either alane or in combination with other products, and determineg its environmental regulatory compliance obligations
under any applicable federal or state laws.

MSDS STATUS
Effective Date MSDS Revision(s) Supersedes Date
10/01/2003 Seclions 2, 6and 8 10/06/1949

PRODUCT NAME AQUAPAC® CELLLULOSE POLYMER
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SECTION 1 — PRODUCT IDENTIFICATION AND USE

Product: Calcium Carbonate (Limestone)
Product Uses: Mineral filler and pigment

Chemical Formula: Primarily CaCO;

OMYACARB® 8 - LU
OMYACARB® 10 - LU
OMYACARB® 15 - LU

OMYACARB® 2 - LU
OMYACARB® 3 - LU
OMYACARB® 4 - LU

Trade Names:

OMYACARB® 40 - LU
OMYACARB® BP - LU
OMYACARB® CP - LU

OMYACARB® HP
OMYACARB® MP 200
TITAN® 200 - LU

Producer: Omya California Inc.

Address: 7299 Crystal Creek Road, Lucerne Valley, California, USA 92356
Telephone: (760) 248-5200

Emergency: (800) 424-9300 (CHEMTREC)

SECTION 2 — HAZARDOUS INGREDIENTS

Ingredients: Wt. % (typical): CAS #: Exposure Limits (TWA) mg/m3:
Limestone (calcium carbonate) >99 1317-65-3 ACGIH TLV: Total dust, 10 (<1% silica)
OSHA PEL: Total dust, 15
Respirable dust, 5
Silica, quartz (naturally-occurring <0.3 14808-60-7 ACGIH TLV: Respirable dust, 0.05
component of limestone) OSHA PEL: Total dust, 30/ % silica+ 2
Respirable dust, 10 / % silica+ 2
Hazardous Materials Identification System:  Category Rating
(National Paint & Coatings Association) Health 1*
Flammability 0

Physical Hazard 0

SECTION 3 — PHYSICAL CHARACTERISTICS

Appearance and Odor: White powder; no odor.
Density: 2.7 g/ml
Solubility in Water: 1.3 mg/100 g @ 18°C

SECTION 4 — FIRE AND EXPLOSION DATA

Flash Point: Non-flammable.
Special Fire Fighting Procedures: None.

Unusual Fire and Explosion Hazards: None.
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SECTION 5 — REACTIVITY DATA

Stability: Stable.

Reactivity in Water: None.

Hazardous Polymerization: Will not occur.

Hazardous Decomposition Products: Thermal decomposition can produce calcium oxide and carbon dioxide.

Incompatibility (Material to Avoid): Reacts with acids to liberate carbon dioxide. Ignites on contact with fluorine. Also incompatible
with alum and ammonium salts.

SECTION 6 — TOXICOLOGICAL PROPERTIES AND HEALTH HAZARD DATA

EFFECTS AND HAZARDS OF ACUTE EXPOSURE:

Inhalation: Dust may irritate the respiratory tract. Symptoms include sneezing and slight nose irritation.

Eye Contact: Irritation. Symptoms include watering and irritation.

Skin Contact: Repeated or prolonged exposure may have a drying effect on the skin, and may also cause irritation.

Ingestion: Ingestion of very large quantities may result in intestinal obstruction and/or constipation.

EFFECTS AND HAZARDS OF CHRONIC EXPOSURE:

There are no reported health effects associated with repeated or prolonged exposure to pure calcium carbonate. Chronic exposure to
limestone dust at concentrations exceeding occupational exposure limits may cause pneumoconiosis (lung disease). This product
contains crystalline silica (quartz) as an impurity. Chronic exposure to crystalline silica dust at concentrations exceeding occupational
exposure limits may cause silicosis. The NTP’s Ninth Report on Carcinogens lists crystalline silica (respirable size) as a known human
carcinogen. IARC concluded that there is sufficient evidence in humans for the carcinogenicity of inhaled (respirable) crystalline silica.

SECTION 7 — PREVENTIVE MEASURES

Handling: Administrative and/or engineering control methods such as, but not limited to, process enclosure and exhaust ventilation
may be necessary to control dust exposures. Supply sufficient replacement air to make up for air removed by exhaust
systems. If engineering controls and work practices are not effective in controlling exposures, appropriate personal
protective equipment including a NIOSH/OSHA approved dust respirator should be worn. When repeated or prolonged
contact with hands is likely, appropriate gloves should be used. Appropriate eye protection should be worn. Selection of
all personal protective equipment should be performed by an Industrial Hygienist or other qualified professional.

Storage: Store in closed containers in a dry place separate from incompatible materials.

Spills/Leaks: Measures should be taken to minimize and protect against airborne dust during cleanup operations, including use of
respiratory protective equipment if necessary.

Disposal: From a waste perspective, this product is not considered hazardous and may be disposed of as solid waste in
accordance with applicable federal, state, provincial, and local regulations.
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SECTION 8 — FIRST AID MEASURES

Inhalation: Remove to fresh air. Obtain medical advice if required.

Eye Contact: Immediately flush the contaminated eye(s) with lukewarm, gently flowing water for 10 minutes holding the eyelid(s)
open. Ifirritation persists, obtain medical advice immediately.

Skin Contact: Wash with warm water and mild soap. If irritation occurs, obtain medical advice immediately.
Ingestion: Never give anything by mouth if victim is rapidly losing consciousness or is unconscious or convulsing. Rinse mouth

thoroughly with water. Do not induce vomiting. Drink 8 to 10 ounces (240 to 300 ml) of water to dilute material in
stomach. Obtain medical advice immediately.

SECTION 9 — REGULATORY INFORMATION

TSCA:  This product primarily is natural calcium carbonate from limestone ore which is listed on the U.S. EPA TSCA inventory under
Limestone, CAS# 1317-65-3. In addition, all other ingredients and/or processing aids are also on the TSCA inventory.

DSL: By virtue of its status as a “substance occurring in nature”, ground limestone is considered to be on the Canadian Domestic
Substances List. In addition, all other ingredients and/or processing aids are also on the DSL.

CONEG: Being derived from limestone ore, this product may contain incidental trace levels of naturally occurring metals. However, no
metals are intentionally added and this product complies with the CONEG requirement of <100 ppm of Cd, Cr*®, Pb, and Hg.

ODC's: This product does not contain, nor is it produced with, any U.S. EPA-defined Class | or Class Il ozone-depleting chemicals.

FDA: This product may be used as an indirect food additive in food packaging applications under 21 CFR (FDA) 174.5, 175.300,
and 178.3297. This product does not qualify as a substance permitted for direct addition to human food or animal feed.

SECTION 10 - PREPARATION INFORMATION FOR MATERIAL SAFETY DATA SHEET

Prepared by Technical Support Group

The information contained herein has been compiled by Omya from sources it considers reliable, and is accurate to the best of Omya’s
knowledge. Before using the product identified hereon, the foregoing MSDS and the product label should be read carefully. The
information contained herein relates only to the product identified hereon, and does not relate to its use in combination with any other
material or in any process. Customers are encouraged to conduct their own tests concerning the use of the product identified hereon as
each customer’s manner and conditions of use and handling may involve additional considerations. Omya assumes and shall incur no
liability for any damages, losses, injuries, costs, or consequential damages that may result from the use or misuse of the product
identified hereon, and the recipient assumes all of such liability.
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SAFETY DATA SHEET
MAGMA FIBER

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING

PRODUCT NAME: MAGMA FIBER
APPLICATIONS: Lost circulation material.
SUPPLIER: M-I Drilling Fluids UK Ltd,
Pocra Quay,
Footdee,

Aberdeen. AB11 5DQ
Tel: 44 (0)1224 - 584336
Fax: 44 (0)1224 - 576119

EMERGENCY TELEPHONES: 001 281 561 1600 (USA)

2. COMPOSITION/INFORMATION ON INGREDIENTS

GROSS FORMULA: Mineral fiber
COMPOSITION COMMENTS: This product is classified as containing no hazardous ingredients according to the EC
Directives.

3. HAZARDS IDENTIFICATION

Not regarded as a health hazard under current legislation.

4. FIRST AID MEASURES

INHALATION: Move the exposed person to fresh air at once. Get medical attention if any discomfort
continues.

INGESTION: First aid is not normally required. Rinse mouth thoroughly. Drink plenty of water.

SKIN: Wash skin thoroughly with soap and water. Remove contaminated clothing. Get

medical attention if any discomfort continues.

EYES: Promptly wash eyes with plenty of water while lifting the eye lids. Get medical attention
if any discomfort continues.

5. FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA: Carbon dioxide (CO2). Dry chemicals. Foam. Water spray, fog or mist.
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SPECIAL FIRE FIGHTING No specific fire fighting procedure given. This material is not combustible.
PROCEDURES:

UNUSUAL FIRE & EXPLOSION High concentrations of dust may form explosive mixture with air.
HAZARDS:

HAZARDOUS COMBUSTION Not relevant.

PRODUCTS:

6. ACCIDENTAL RELEASE MEASURES

SPILL CLEANUP METHODS: Shovel into dry containers. Cover and move the containers. Flush the area with water.
Wear necessary protective equipment.

7. HANDLING AND STORAGE

USAGE PRECAUTIONS: Avoid handling which leads to dust formation. Provide good ventilation.

STORAGE PRECAUTIONS: Store at moderate temperatures in dry, well ventilated area.

8. EXPOSURE CONTROLS AND PERSONAL PROTECTION

INGREDIENT COMMENTS: This material is considered a nuisance dust, OES TWA 4mg/m3 Respirable Dust, 10
mg/m3 Total Dust.

PROTECTIVE EQUIPMENT:

VENTILATION: Provide adequate general and local exhaust ventilation.

RESPIRATORS: Respiratory protection must be used if air concentration exceeds acceptable level.
Dust filter P2 (for fine dust).

PROTECTIVE GLOVES: No specific hand protection noted, but gloves may still be advisable. For prolonged or
repeated skin contact use suitable protective gloves. Rubber or plastic.

EYE PROTECTION: Wear dust resistant safety goggles where there is danger of eye contact.

OTHER PROTECTION: Wear appropriate clothing to prevent repeated or prolonged skin contact. Provide

eyewash station.

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE: Powder, dust.
COLOUR: Grey. to Tan.
ODOURITASTE: Odourless or no characteristic odour.
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DENSITY/SPECIFIC GRAVITY (g/ml): 2.6 Temperature (°C): 20
SOLUBILITY DESCRIPTION: Insoluble in water.

10. STABILITY AND REACTIVITY

STABILITY: Normally stable.
MATERIALS TO AVOID: Strong acids.
HAZARDOUS DECOMP. PRODUCTS:  Not relevant.

11. TOXICOLOGICAL INFORMATION

INHALATION: Dust may irritate respiratory system or lungs.
INGESTION: May cause discomfort if swallowed.

SKIN: Powder may irritate skin.

EYES: Particles in the eyes may cause irritation and smarting.

12. ECOLOGICAL INFORMATION

ECOLOGICAL INFORMATION: Not regarded as dangerous for the environment. Contact M-I's Environmental Affairs
Department for ecological information.

13. DISPOSAL CONSIDERATIONS

DISPOSAL METHODS: Recover and reclaim or recycle, if practical. Dispose of on site landfill area. Dispose of
in accordance with Local Authority requirements.

14. TRANSPORT INFORMATION

ROAD TRANSPORT NOTES: Not Classified

RAIL TRANSPORT NOTES: Not Classified.
SEA TRANSPORT NOTES: Not Classified.
AIR TRANSPORT NOTES: Not Classified.

15. REGULATORY INFORMATION

RISK PHRASES: Not classified.
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REVISION DATE:25-04-03

SAFETY PHRASES:
STATUTORY INSTRUMENTS:

GUIDANCE NOTES:

Not classified.

Chemicals (Hazard Information and Packaging) Regulations. Control of Substances
Hazardous to Health.

Occupational Exposure Limits EH40.

16. OTHER INFORMATION

USER NOTES:

INFORMATION SOURCES:

ISSUED BY:

REVISION DATE:

REV. No/REPL. SDS GENERATED:
PRINTING DATE:

DISCLAIMER:

HMIS Health - 1 HMIS Flammability - 0 HMIS Physical Hazard - 0 E - Safety glasses,
Gloves, Dust Respirator

Material Safety Data Sheet, Misc. manufacturers. Sax's Dangerous Properties of
Industrial Materials, 9th ed., Lewis, R.J. Sr., (ed.), VNR, New York, New York, (1997).
The Merck Index, 11. edition, 1989.

Sarah Glover
25-04-03
2

2003-04-25

MSDS furnished independent of product sale. While every effort has been made to
accurately describe this product, some of the data are obtained from sources beyond
our direct supervision. We cannot make any assertions as to its reliability or
completeness; therefore, user may rely on it only at user's risk. We have made no
effort to censor or conceal deleterious aspects of this product. Since we cannot
anticipate or control the conditions under which this information and product may be
used, we make no guarantee that the precautions we have suggested will be
adequate for all individuals and/or situations. It is the obligation of each user of this
product to comply with the requirements of all applicable laws regarding use and
disposal of this product. Additional information will be furnished upon request to
assist the user; however, no warranty, either expressed or implied, nor liability of any
nature with respect to this product or to the data herein is made or incurred
hereunder.
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MATERIAL SAFETY DATA SHEET
MICRO C

Date: 8/10/01

1. Product and Company ldentification

Product Name: MICRO C
Chemical Name: pulverized cellulose - lignin
Chemical Family: Organic

Manufacturer: Grinding & Sizing Co., Inc.
PO BOX 1808
Lufkin Texas 75902
Phone Numbers: 936-634-5176
713-676-0922 Technical

2. Composition:
Pulverized cellulose fiber — 100%

Hazardous Ingredients
none

3.Physical and Chemical Properties

Appearance: tan powdered solid
Insoluble in water

Boiling point n/a

Melting point n/a

Vapor Pressure n/a

Bulk Density: 17.5 -22.5 Ib./cu.ft.
Odor, none

pH (ag. Sol’n): 5





4. Fire and Explosion Data
Flashpoint: n/a
Flammable limits: n/a
Extinguishing media: Water
Special fire fighting procedures: Evacuate all unnecessary
personnel. Wear appropriate safety equipment for fire
conditions including SCBA. Punks when ignited, does not
readily burn with a flame.

5. Stability and Reactivity
Stability: stable
Reactivity: avoid excessive heat and strong oxidants
Hazardous Decomposition: none
Does not polymerize

6. Health Hazard Data:
o Acute Effects: irritating to the respiratory tract if
inhaled
Ingestion: May cause gastric irritation.
Eyes: Irritating to the eyes
Skin: Irritating to the skin upon prolonged contact
Chronic Effects: IARC not listed; OSHA not listed;
NTP not listed.
Route of entry: inhalation, skin and eye contact
e First aid procedures:
Eyes: flush with large amounts of water for
15 minutes
Skin: wash with soap and water
Inhalation: move victim to fresh air
Ingestion: administer water





7. Precautions for Safe Handling & Use

¢ In case of spillage, contain and collect material. Place
in suitable container for reuse or disposal.

e Dispose in accordance with state, local, and federal
regulations.

e Handle only in well ventilated areas. Avoid breathing
dust.

e Store in cool dry place, keep away from oxidizing
agents.

8. Exposure Controls, Personal Protection

Ventilation-Local exhaust and ventilation system is
recommended if handled in a confined area to control below
recommended exposure levels.

Respiratory Protection- Use NIOSH approved air purifying
respirator.

Eye Protection-Use safety glasses with side shields

Skin Protection-Use long-sleeved clothing and gloves

9. Toxicological Information
No toxicological information is available on this product

10. Ecological Information
No ecological information is available

11. DOT Information
Proper Shipping Name: Not regulated by DOT as a
hazardous material
Hazard class: none
UN Number: none
Packing Group: none





12. Regulatory Information
OSHA (29 CFR 1910.1200) This product should be included
in a hazard communication program.
RCRA: If this product becomes a waste, it may be
characterized as a hazardous waste ad prescribed by RCRA.
CERCLA : Not subject to reporting
NFPA Hazard Codes: Health:1, Flammability: 0, Reactivity:
0, Special hazards: 0
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MSDS: 0015433
Date: 05/14/2004

MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name: CYDRILO 5310 Drilling Mud Additive
Synonyms: None

Chemical Family: Anionic polyacrylamide copolymer

Molecular Formula: Mixture

Molecular Weight: Mixture

CYTEC INDUSTRIES INC., FIVE GARRET MOUNTAIN PLAZA, WEST PATERSON, NEW JERSEY 07424, USA
For Product Information call 1-800/652-6013. Outside the USA and Canada call 1-973/357-3193.

EMERGENCY PHONE: For emergency involving spill, leak, fire, exposure or accident call CHEMTREC: 1-800/424-
9300. Outside the USA and Canada call 1-703/527-3887.

® indicates trademark registered in the U.S. Outside the U.S., mark may be registered, pending or a trademark. Mark
is or may be used under license.

2. COMPOSITION/INFORMATION ON INGREDIENTS

OSHA REGULATED COMPONENTS

Component / CAS No. % (wiw) OSHA (PEL): ACGIH (TLV) Carcinogen
Petroleum distillate 24.00 500 ppm Not Established -
hydrotreated light 1200 mg/m® (Supplier)

64742-47-8 165 ppm (Supplier)

Alcohols (C12-16), ~0-3.1 Not Established Not Established -
ethoxylated

68551-12-2

Alcohols (C10-16), ~0-3.1 Not Established Not Established -
ethoxylated

68002-97-1

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

APPEARANCE AND ODOR:

Color: white
Appearance: viscous liquid
Odor: hydrocarbon

STATEMENTS OF HAZARD:
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WARNING! CAUSES SKIN IRRITATION
MAY CAUSE EYE IRRITATION

POTENTIAL HEALTH EFFECTS

EFFECTS OF EXPOSURE:

Acute oral (rat) and acute dermal (rabbit) LD50 values are >10 g/kg. Minimal eye irritation was produced in
rabbit testing. When this product was tested in rabbits for skin irritation under occlusive conditions, as would be
produced if the product was spilled into boots, irreversible skin damage was produced. When the product was
tested under non- occlusive conditions with 24 hours of skin contact, as would occur when product was spilled
on clothing, some eschar formation was observed but the overall skin irritation score was lower (2.2 moderately
irritating). The estimated 4-hour inhalation (rat) LC50 value is >20 mg/l.

Refer to Section 11 for toxicology information on the regulated components of this product.

4. FIRST AID MEASURES

Ingestion:
If swallowed, call a physician immediately. Only induce vomiting at the instruction of a physician. Never give anything
by mouth to an unconscious person.

Skin Contact:

Remove contaminated clothing and shoes without delay. Wash immediately with plenty of water. Do not reuse
contaminated clothing without laundering. Get medical attention if pain or irritation persists after washing or if signs
and symptoms of overexposure appear.

Eye Contact:
Rinse immediately with plenty of water for at least 15 minutes.

Inhalation:
Remove to fresh air. If breathing is difficult, give oxygen. Obtain medical advice if there are persistent symptoms.

5. FIRE-FIGHTING MEASURES

Extinguishing Media:
Use water spray, carbon dioxide or dry chemical.

Protective Equipment:
Firefighters, and others exposed, wear self-contained breathing apparatus. Wear full firefighting protective clothing.
See MSDS Section 8 (Exposure Controls/Personal Protection).

Special Hazards:
Keep containers cool by spraying with water if exposed to fire.

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions:

Where exposure level is not known, wear approved, positive pressure, self-contained respirator. Where exposure
level is known, wear approved respirator suitable for level of exposure. In addition to the protective
clothing/equipment in Section 8 (Exposure Controls/Personal Protection), wear impermeable boots.

Methods For Cleaning Up:
Product may cause a slip hazard. Spilled material should be absorbed onto an inert material and scooped up. Flush
spill area with water. If slipperiness remains apply more dry-sweeping compound.
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7. HANDLING AND STORAGE

HANDLING
Precautionary Measures: Avoid contact with eyes, skin and clothing. Wash thoroughly after handling.

Handling Statements: None

STORAGE

To avoid product degradation and equipment corrosion, do not use iron, copper or aluminum containers or
equipment. Flashpoint determinations on materials of this type are required by certain regulations and scientific
standards to be performed using a Pensky-Martens type closed cup test method. This method indicates a flash point
greater than 93.3 C (200 F). Although there was no flashpoint detected below 93.3 C (200 F) by the Pensky-Martens
Closed Tester method, some flammable vapors were evolved during the test as evidenced by the enlargement of the
test flame; therefore, caution should be exercised during storage and handling.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Measures:
Where this material is not used in a closed system, good enclosure and local exhaust ventilation should be provided
to control exposure.

Respiratory Protection:

Where exposures are below the established exposure limit, no respiratory protection is required. Where exposures
exceed the established exposure limit, use respiratory protection recommended for the material and level of
exposure.

Eye Protection:
Wear eye/face protection such as chemical splash proof goggles or face shield. Eyewash equipment and safety
shower should be provided in areas of potential exposure.

Skin Protection:
Avoid skin contact. Wear impermeable gloves and suitable protective clothing.

Additional Advice:
Food, beverages, and tobacco products should not be carried, stored, or consumed where this material is in use.
Before eating, drinking, or smoking, wash face and hands thoroughly with soap and water.

9. PHYSICAL AND CHEMICAL PROPERTIES

Color: white

Appearance: viscous liquid

Odor: hydrocarbon

Boiling Point: Aqueous phase ~100 C; Oil phase ~175 C
Melting Point: -18 °C 0 °F

Vapor Pressure: Not available

Specific Gravity: ~1.0

Vapor Density: Similar to water

Percent Volatile (By Wt.): 65- 70

pH: 6 - 8(upon dilution in water)
Saturation In Air (% By Vol.): Not available

Evaporation Rate: <1(Butyl acetate = 1)
Solubility In Water: Limited by viscosity

Volatile Organic Content: 26 % (g/g9)
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Flash Point: >93 °C 200 °F

Flammable Limits (% By Vol):  Not available

Autoignition Temperature: Not available

Decomposition Temperature: Not available

Partition coefficient (n- Not available

octanol/water):

Odor Threshold: See Section 2 for exposure limits.

10. STABILITY AND REACTIVITY

Stability: Stable

Conditions To Avoid: None known
Polymerization: Will not occur
Conditions To Avoid: None known

Materials To Avoid: Strong oxidizing agents.

This material reacts slowly with iron, copper and aluminum, resulting in corrosion
and product degradation.

Hazardous Decomposition carbon monoxide
Products: carbon dioxide
ammonia

oxides of nitrogen

11. TOXICOLOGICAL INFORMATION

Toxicological information for the product is found under Section 3. HAZARDS IDENTIFICATION.
Toxicological information on the regulated components of this product is as follows:

Petroleum distillates, hydrotreated light (CAS# 64742-47-8) has acute oral (rat) and dermal (rabbit) LD50 values of
>5 g/kg and >3.16 g/kg, respectively. Prolonged or repeated skin contact tends to remove skin oils, possibly leading
to irritation and dermatitis. Direct contact may cause eye irritation. Overexposure to high vapor concentrations,
>~700 ppm, are irritating to the eyes and respiratory tract and may cause headaches, dizziness, drowsiness, and
other central nervous system effects, including death. Aspiration of minute amounts during ingestion or vomiting may
cause mild to severe pulmonary injury and possibly death. In a 90-day oral gavage (rats) study at 100, 500, or 1000
mg/kg, no treatment-related mortalities were observed. There were no significant changes in body weights or food
consumption in any dose groups. Increased liver weights were observed in male and female rats a 500 and 1000
mg/kg. Increased kidney weights were observed only in male rats at 500 and 1000 mg/kg. Testes weights were
significantly elevated in male rats at 1000 mg/kg. Kidney effects, indicative of light hydrocarbon nephropathy,
occured in male rat kidneys at all dose levels. Histological findings of hepatocellular hypertrophy were seeen in the
livers of male rats at 1000 mg/kg and in female rats at 500 and 1000 mg/kg. All treatment-related effects were
reversible within the 4-week recovery period. Observed kidney effects (including light hydrocarbon nephropathy and
increased kidney weight) are a unique response by male rats to chronic hydrocarbon exposure, which th U.S. EPA
has declared "not relevant to humans’. High-dose liver effects (including hepatocellular hypertrophy, or enlarged liver
cells) are a direct consequence of the sustained high-fat “hydrocarbon diet”. The No Observed Adverse Effect Level
(NOAEL) for this study was 1000 mg/kg.

Alcohols (C12-16), ethoxylated toxicological properties have not been fully investigated. Based on similar materials,
the acute oral (rat) LD50 is estimated to range from 1600 - 2500 mg/kg and the acute dermal (rabbit) LD50 value is
estimated to be >2000 mg/kg. Similar materials produced severe eye irritation and moderate skin irritation in studies
with rabbits.
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Alcohols (C10-16), ethoxylated toxicological properties have not been fully investigated. Based on similar materials,
the acute oral (rat) LD50 is estimated to range from 1600 - 2500 mg/kg and the acute dermal (rabbit) LD50 value is
estimated to be >2000 mg/kg. Similar materials produced severe eye irritation and moderate skin irritation in studies
with rabbits.

California Proposition 65 Warning (applicable in California only) - This product contains (a) chemical(s) known to the
State of California to cause cancer.

12. ECOLOGICAL INFORMATION

This material is not classified as dangerous for the environment.
All ecological information provided was conducted on a structurally similar product.
Acute toxicity tests conducted on the polymer using environmentally representative water gave the following results:

ALGAE TEST RESULTS

Test: Growth Inhibition (OECD 201)

Duration: 72 hr

Species: Green Algae (Selenastrum capricornutum)
>100 mgl/l IC50

FISH TEST RESULTS

Test: Acute toxicity, freshwater (OECD 203)
Duration: 96 hr.

Species: Bluegill Sunfish (Lepomis macrochirus) Zebra Fish (Brachydanio rerio)
>100 mg/l LC50

INVERTEBRATE TEST RESULTS

Test: Acute Immobilization (OECD 202)
Duration: 48 hr

Species: Water Flea (Daphnia magna)
>100 mgl/l EC50

DEGRADATION

Test: CO2 Evolution: Modified Sturm (OECD 301B)
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The polymeric
ingredient is not
readily biodegradable.
The large polymer size
is incompatible with
transport across
biological membranes
and diffusion; the
bioconcentration factor
is therefore considered
to be zero.

13. DISPOSAL CONSIDERATIONS

The information on RCRA waste classification and disposal methodology provided below applies only to the Cytec
product, as supplied. If the material has been altered or contaminated, or it has exceeded its recommended shelf life,
the guidance may be inapplicable. Hazardous waste classification under federal regulations (40 CFR Part 261 et
seq) is dependent upon whether a material is a RCRA “listed hazardous waste or has any of the four RCRA
“hazardous waste characteristics.”Refer to 40 CFR Part 261.33 to determine if a given material to be disposed of is a
RCRA “listed hazardous waste’; information contained in Section 15 of this MSDS is not intended to indicate if the
product is a “listed hazardous waste."RCRA Hazardous Waste Characteristics: There are four characteristics defined
in 40 CFR Section 261.21-61.24: Ignitability, Corrosivity, Reactivity, and Toxicity. To determine Ignitability, see
Section 9 of this MSDS (flash point). For Corrosivity, see Sections 9 and 14 (pH and DOT corrosivity). For
Reactivity, see Section 10 (incompatible materials). For Toxicity, see Section 2 (composition). Federal regulations
are subject to change. State and local requirements, which may differ from or be more stringent than the federal
regulations, may also apply to the classification of the material if it is to be disposed. Cytec encourages the recycle,
recovery and reuse of materials, where permitted, as an alternate to disposal as a waste. Cytec recommends that
organic materials classified as RCRA hazardous wastes be disposed of by thermal treatment or incineration at EPA
approved facilities. Cytec has provided the foregoing for information only; the person generating the waste is
responsible for determining the waste classification and disposal method.

14. TRANSPORT INFORMATION

This section provides basic shipping classification information. Refer to appropriate transportation regulations for
specific requirements.

US DOT
Proper Shipping Name: Not applicable/Not regulated
Hazardous Substances:
Not applicable

TRANSPORT CANADA
Proper Shipping Name: Not applicable/Not regulated

ICAO / IATA
Proper Shipping Name: Not applicable/Not regulated
Packing Instructions/Maximum Net Quantity Per Package:
Passenger Aircraft: -
Cargo Aircraft: -

IMO
Proper Shipping Name: Not applicable/Not regulated
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15. REGULATORY INFORMATION
INVENTORY INFORMATION

United States (USA): All components of this product are included on the TSCA Chemical Inventory or are not
required to be listed on the TSCA Chemical Inventory.

Canada: All components of this product are included on the Domestic Substances List (DSL) or are not
required to be listed on the DSL.

European Union (EU): All components of this product are included on the European Inventory of Existing
Chemical Substances (EINECS) or are not required to be listed on EINECS.

Australia: All components of this product are included in the Australian Inventory of Chemical Substances
(AICS) or are not required to be listed on AICS.

China: All components of this product are included on the Chinese inventory or are not required to be listed on
the Chinese inventory.

Japan: All components of this product are included on the Japanese (ENCS) inventory or are not required to
be listed on the Japanese inventory.

Korea: All components of this product are included on the Korean (ECL) inventory or are not required to be
listed on the Korean inventory.

Philippines: All components of this product are included on the Philippine (PICCS) inventory or are not
required to be listed on the Philippine inventory.

OTHER ENVIRONMENTAL INFORMATION

The following components of this product may be subject to reporting requirements pursuant to Section 313 of
CERCLA (40 CFR 372), Section 12(b) of TSCA, or may be subject to release reporting requirements (40 CFR 307, 40
CFR 311, etc.) See Section 13 for information on waste classification and waste disposal of this product.

This product does not contain any components regulated under these sections of the EPA

PRODUCT HAZARD CLASSIFICATION UNDER SECTION 311 OF SARA
¢ Acute

16. OTHER INFORMATION

NFPA Hazard Rating (National Fire Protection Association)
Health: 2 - Materials that, under emergency conditions, can cause temporary incapacitation or residual injury.

Fire: 1 - Materials that must be preheated before ignition can occur.
Reactivity: O - Materials that in themselves are normally stable, even under fire exposure conditions.

Reasons For Issue: New Product

Randy Deskin, Ph.D., DABT +1-973-357-3100

This information is given without any warranty or representation. We do not assume any legal responsibility for same, nor do we give permission,
inducement, or recommendation to practice any patented invention without a license. It is offered solely for your consideration, investigation, and
verification. Before using any product, read its label.






CAUTION
Wood Dust

Sequoia Forest Industnes
P. O. Box 305 / 6801 Ave. 430
Dimuba, Cs. 93618
{209)591-2000

SAWING, SANDING OR MACHINING WQOD PRODUCTS CAN PRODUCE WOODR
DUST WHICH CAN CAUSE A FLAMABLE OR EXPLOSIVE HAZARD.

WOQOD DUST MAY CAUSE LUNG, UPPER RESPIRATORY TRACT, EYE AND SKIN
IRRITATION. SOME WOOQD SPECIES MAY CAUSE DERMATTTIS AND/OR
RESPIRATORY ALLERGIC EFFECTS.

s Awpid dust contact with ignition source.

* Sweep or vacuum dust for recovery or disposal.

« Avoid prolonged or repeated breathing of wood dust in air.

=  Avoid dust contact with eyes and skin,

« FIRST AID: If inhaled, remove to fresh air. In case of contact, flush eyes and skin
with warter, If irritation persists, call a physician.

For addirional information, see the Material Safety Data Sheet.

IMPORTANT: The inf and daka A rerdits Ave betll=tuc 1 B secumne and kave been compiled Fom sauntes belisved o be
reliable, Jr is offered for your cotdideation, ini=itigien sad wrfiesrian. WIRA makes no waianty of any kind, expross or mplisd, enne
cerning che scoumey or camiplrenets of the infsrmarion and dara hevein, WWEA will ner e lisble for claims miiiing © anp pary’s uee of or
relistice an informarion and dats contived heevin regerdlen of whevher it ix climed thar che irfarmarion and dam e insccerate, in-
campler ar athcrwis: misiesding.

Notes:

I Preventative measures and ficst aid instruction (shown as bulleted items above) are not
required on labels, bur may be added volunearily.

2. Labels must be legible and prominently displayed. There are no specific requirements
for size, color, or any specified text.

3. This label is designed to addiess rhe rquirements of the OSHA Hazard
Communication Standard with respect to wood dust, You may want to consult other

sources such as the American National Standards Instiruee for general guidance on
the preparation of warnings.
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MATERIAL SAFETY DATA SHEET
WwWOOD DUST

Sequoia Forest [ndustries
P. Q. Box 305 / 6801 Ave. 430

Dinuba, Ca. 93618
{209)591-2000
TRADE NAME: Wood Dust
SYNONYMS:  None
CAS. NO.: None
DESCRIPTION: Particles generated by any manual or mechanical
cutting or abrasion process performed on wood.
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TORKease-

MATERIAL SAFETY DATA SHEET

TORKease is a drilling product from DSC Incorporated, PO Box 9464, The Woodlands, Texas
77387, Phone (281) 932-8290, Fax (603) 584-6058; www.TORKease.com.

EPA Registration Number for this non-hazardous, non-toxic, biodegradable mud additive
product is 11281490. Applicable SARA Title Il subsections: None established.

NO HAZARDOUS INGREDIENTS: TORKease is a proprietary blend of complex stearates.

All components of TORKease are well below the DeMinimis Allowable which EPA

has established as non-toxic and non-hazardous. Metals Analysis in ppm: Barium <60; Lead
125; Cadmium <5; Chromium 59; Zinc <4; Copper <17; Iron 90; Silver 13; Manganese <14;
Arsenic <5; Selenium <5; Mercury <5

SPECIAL HAZARD DESIGNATIONS:
eFlammability - Minimal eProtective Equipment - Minimal
eHealth - Minimal eReactivity - Minimal

(“Minimal” is the lowest designation permitted under present rules.)
Shipped as: Class 55

Physical Data: Health Hazard Data:
Appearance (2 forms):

a.  Blue gelatinous liquid emulsion, or Effects of Exposure: None
b. Dry blue granu|es (Concentrate form) Leak or Spill Procedure: Flush with water.
Specific Gravity: (H,0=1.0) 95 Waste Disposal: No special precautions.

Freezing Point (Gel)*: 320 Inhalation: Avoid prolonged exposure in poorly

Melting Point: 125° ventilated areas.
Thermal Stability: 500°+ Skin or Eye Contact: Avoid direct contact. May

LH: 9.3-95 irritate eyes.
Solubility:  Slightly soluble in fresh water. Protective Handling Equipment: None special.

Special Precautions: Use normal caution for
handling caustic materials.

Delayed Effects: None established

Toxic Data: None established for humans.
Approved by EPA under LCsg tests.

Insoluble in salt water.

*Product is not harmed by freezing; however,
TORKease Concentrate is recommended for
use in areas of prolonged low temperatures.

EMERGENCY AND FIRST AID DATA
eInhalation Reaction: Remove subject to fresh air. Obtain medical attention.

eSkin & Eye Contact: Wash affected skin with soap and water. Wash eyes with large
amounts of water for 15 minutes and seek medical attention.

eIngestion: Product may be harmful if swallowed. Dilute immediately by
drinking at least two glasses of water and seek medical attention.
Revised: January 1, 2008






MATERIAL SAFETY DATA SHEET

Sodium Hydroxide 50% Solution

M SDS Ref. No.: 1310-73-2-3
Date Approved: 01/26/2004
Revision No.: 4

This document has been prepared to meet the requirements of the U.S. OSHA Hazard Communication
Standard, 29 CFR 1910.1200; the Canada's Workplace Hazardous Materials Information System (WHMIS)

and, the EC Directive, 2001/58/EC.

1. PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME:
SYNONYMS:

GENERAL USE:

MANUFACTURER

FMC Wyoming Corporation

Alkali Chemicals Division

1735 Market Street

Philadelphia, PA 19103

(215) 299-6000 (General Information)

Sodium Hydroxide 50% Solution

Caustic Soda Solution; Lye Solution; Sodium Hydrate Solution,
White Caustic Solution

pH Control

This chemical is certified to ANSI/NSF Standard 60, Drinking Water
Chemicals-Health Effects (as packaged in the original, unopened
container). The maximum dosage level for this chemical is 200 mg/L

EMERGENCY TELEPHONE NUMBERS

(800) 424-9300 (CHEMTREC - U.S)
(303) 595-9048 (Medical - Call Collect)

(307) 872-2452 (Plant - Green River, WY)

2. HAZARDSIDENTIFICATION

EMERGENCY OVERVIEW:

e Water white liquid with no appreciable odor.

e Solution is corrosive to body tissues and metallic materials.
e Product may react violently with acids.

POTENTIAL HEALTH EFFECTS:. solutioniscorrosive and severely irritating to the

eyesand skin.
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Sodium Hydroxide 50% Solution (1310-73-2-3)

Date: 01/26/2004

MEDICAL CONDITIONS AGGRAVATED: skinand lung disorders may be affected

adversely by this material; an individual’s specific medical condition and circumstances of exposure
determine the likelihood of an adverse effect.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Chemical Name CASH Wt.% EC No. EC Class
Sodium Hydroxide 1310-73-2 50 215-185-5 CR35/34; Xi R36/38
Water 7732-18-5 50 231-791-2 Not classified as hazardous

4. FIRST AID MEASURES

EYES:. Immediately flush with water for at least 15 minutes, lifting the upper and lower eyelids
intermittently. See a medical doctor or ophthalmologist immediately.

SKIN: Immediately flush with plenty of water while removing contaminated clothing and/or shoes, and
thoroughly wash with soap and water. See a medical doctor immediately.

INGEST I ON: Rinse mouth with water. Dilute by giving 1 or 2 glasses of water. Do not induce
vomiting. Never give anything by mouth to an unconscious person. See a medical doctor immediately.

INHALATION: Removeto fresh air. If breathing difficulty or discomfort occurs and persists,

contact a medical doctor.

NOTESTO MEDICAL DOCTOR: Sodium hydroxide at this concentration is corrosive.
Major burnsto all surfaces may result. Prolonged dilution with water is required. Neutralization of eye
burnsis absolutely contraindicated; for skin, 2% acetic acid has been recommended, but washing with
water is effective. Ingestion requires milk or water dilution, consideration of esphagoscopy and
management for possible esophageal stricture.

5. FIRE FIGHTING MEASURES

EXTINGUISHING MEDIA: Not applicable

FIRE / EXPLOSION HAZARDS: Non-combustible

FIRE FIGHTING PROCEDURES: Not applicable
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Sodium Hydroxide 50% Solution (1310-73-2-3) Date:  01/26/2004

FLAMMABLE LIMITS:. Not applicable

HAZARDOUS COMBUSTION PRODUCTS: None
SENSITIVITY TO IMPACT: Not Sensitive
SENSITIVITY TO STATIC DISCHARGE: Not Sensitive

6. ACCIDENTAL RELEASE MEASURES

RELEASE NOTES:. Wear personal protective equipment as recommended in Section 8,
"Exposure Controls/Personal Protection™ below.

Contain spill using absorbent material and place in an approved container.
Dispose of according to the method outlined in Section 13, "Disposal Considerations’ below.

/. HANDLING AND STORAGE

HANDLING: During handling of liquid, prevent contact with skin and eyes by using adequate
personal protective equipment (see Section 8, "Exposure Controls/Personal Protection” below). If the
release of airborne material islikely, exhaust ventilation and/or respiratory protection may also be
necessary.

STORAGE: Storein closed containers away from sources of heat.

COMMENTS:. useonly in systems, processes and procedures in which effective ventilation has
been provided to meet established exposure limits.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION
EXPOSURE LIMITS

Chemical Name ACGIH OSHA Supplier
Sodium Hydroxide 2 mg/m? (STEL) 2 mg/m® (TWA)
(Celling) 2mg/m* (PEL) (ceiling)

ENGINEERING CONTROLS: Adequate engineering controls and/or personal protective
equipment must be used to prevent contact with skin and eyes. Engineering controls and/or respirators may
be necessary when the generation of airborne mists or fogs are possible.
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Sodium Hydroxide 50% Solution (1310-73-2-3) Date:  01/26/2004

PERSONAL PROTECTIVE EQUIPMENT

EYES AND FACE: cChemica goggles (and face shield if necessary) should be worn to
prevent contact.

RESPIRATORY': When exposure above the established standard is likely, arespiratory
protection program that complies with OSHA General Industry Standard 1910.134 should be
implemented. Wear full face-piece respirators approved by MSHA / NIOSH if mists are expected.

PROTECTIVE CLOTHING: Rubber or vinyl apron. Rubber boots or rubber

overshoes.

GLOVES: Impervious rubber or vinyl gloves with gauntlets. Thoroughly wash the outside
of gloves with soap and water prior to removal. Inspect regularly for leaks.

COMMENTS:

The information noted above provides general guidance for handling this product. Specific work
environments and material handling practices will dictate the selection and use of personal protection
equipment (PPE).

9. PHYSICAL AND CHEMICAL PROPERTIES

ODOR: No appreciable odor
APPEARANCE: Water white liquid
AUTOIGNITION TEMPERATURE: Not applicable

BOILING POINT: 145 °C (293 °F)
COEFFICIENT OF OIL / WATER: Not applicable
EVAPORATION RATE: (butyl acetate = 1) Not available
FLASH POINT: Non-combustible

FREEZING POINT: 4.4°C (40°F)

ODOR THRESHOLD: Not applicable

OXIDIZING PROPERTIES: Not available

PERCENT VOLATILE: Not applicable

pH: (asis) 13.7

SOLUBILITY IN WATER: Infinite

SPECIFIC GRAVITY: 1.53 @ 15.5°C (60°F) (water = 1)
VAPOR DENSITY: Not applicable

VAPOR PRESSURE: 6.33 mm Hg @ 40 °C (104 °F)
COMMENTS:
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Sodium Hydroxide 50% Solution (1310-73-2-3) Date:  01/26/2004

pH (1% solution): 13.0

10. STABILITY AND REACTIVITY

CONDITIONSTO AVOID: Contact with acids, flammable liquids, organic
halogen compounds, nitro compounds, and
amphoteric metals, such as aluminum, magnesium

and zinc.
STABILITY: Slightly reactive
POLYMERIZATION: Will not occur
INCOMPATIBLE MATERIALS: Acids, flammable liquids, organic halogen

compounds, nitro compounds, and amphoteric
metal s, such as aluminum, magnesium and zinc.

HAZARDOUSDECOMPOSITION PRODUCTS: None

11. TOXICOLOGICAL INFORMATION

EYE EFFECTS:. Severely irritating, corrosive (rabbit) [RTECS 1986, NIOSH 1975]
SKIN EFFECTS:. Severely irritating, corrosive (rabbit) [RTECS 1986, PB 234-899 1974]
DERMAL LDsp: Corrosive

ORAL L Dsgg: 400 mg/kg (rabbit) LDLo [PB 234-899 1974

INHALATION LCs: Corrosive

TARGET ORGANS: s«in, eyes, mucous membranes

ACUTE EFFECTSFROM OVEREXPOSURE: sodium hydroxide is corrosive and

may produce severe eye, skin and respiratory tract irritation and upper gastrointestinal tract damage.
Ingestion of concentrated solutions has caused death in animals and humans. [Gosselin, Smith & Hodge,
1984; PB 234-899 1974]

CHRONIC EFFECTSFROM OVEREXPOSURE: sodium hydroxide may produce

inflammation of the eyes, skin, and mucous membranes. Esophageal carcinoma at the site of a chronic lye
stricture has been reported. [Gosselin, Smith & Hodge 1984]
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Sodium Hydroxide 50% Solution (1310-73-2-3) Date:  01/26/2004

CARCINOGENICITY:

NTP: Not listed
IARC: Not listed
OSHA: Not listed
OTHER: Not Listed (ACGIH)

12. ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL INFORMATION: Bluegill sunfish: 48-hour LCs, = 99 mg/L
Mosquito fish: 96-hour L Csq = 125 mg/L
Brown shrimp (Crangon crangon): 48-hour LCsy = 30 - 100 mg/L

The damaging effects are mostly a consequence of the increasein pH. The upper pH limit tolerated by most
freshwater fish is 8.4; the pH must generally be greater than 9 before the agueous environment becomes
lethal for fully developed fish. Freshwater algae are destroyed above pH 8.5. Concentrations of 20 to 100
mg/L have been reported to kill salmon, trout, carp and crayfish. [Ref. , Environment Canada,
Environmental Protection Service, Sodium Hydroxide Environmental and Technical Information for
Problem Spills. June 1984]

CHEMICAL FATE INFORMATION: ThepH effect of sodium hydroxide in water is
naturally reduced by the absorption of atmospheric carbon dioxide. This reduction is also effected by
dilution with water and by the natural acidity of a given water body. There is no degradation of sodium
hydroxide in waters, only loss by absorption or through chemical neutralization.

13. DISPOSAL CONSIDERATIONS

DISPOSAL METHOD: Dispose of in accordance with all local, state and federal environmental
rules and regulations. Check the pH of the waste to be disposed, if it is greater than 12.5 it must be handled
as a RCRA hazardous waste.

14. TRANSPORT INFORMATION

U.S. DEPARTMENT OF TRANSPORTATION (DOT)

PROPER SHIPPING NAME: Sodium Hydroxide Solution
PRIMARY HAZARD CLASS/DIVISION: 8 (Corrosive)
UN/NA NUMBER: UN 1824

PACKING GROUP: I
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Sodium Hydroxide 50% Solution (1310-73-2-3) Date:  01/26/2004

LABEL(S): Corrosive

PLACARD(S): Corrosive

MARKING(S): Sodium Hydroxide Solution

ADDITIONAL INFORMATION: Hazardous Substance/RQ = 1000 Ibs. (454
kg)

49 STCC Number: 4935240
INTERNATIONAL MARITIME DANGEROUS GOODS (IMDG)

PROPER SHIPPING NAME: Sodium Hydroxide Solution

INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAO)/
INTERNATIONAL AIR TRANSPORT ASSOCIATION (IATA)

PROPER SHIPPING NAME: Sodium Hydroxide Solution

OTHER INFORMATION:

Cool containers with water if exposed to fire or excessive heat conditions.

15. REGULATORY INFORMATION
UNITED STATES

SARATITLE Il (SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT)

SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355, APPENDI X A):
Not listed

SECTION 311 HAZARD CATEGORIES (40 CFR 370):
Immediate (Acute) Health Hazard

SECTION 312 THRESHOLD PLANNING QUANTITY (40 CFR 370):
The Threshold Planning Quantity (TPQ) for this product, if treated as a mixture, is 10,000 Ibs;
however, this product contains the following ingredients with a TPQ of less than 10,000 Ibs.:
None

SECTION 313 REPORTABLE INGREDIENTS (40 CFR 372):
Not listed

CERCLA (COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND
LIABILITY ACT)

CERCLA DESIGNATION & REPORTABLE QUANTITIES (RQ) (40 CFR 302.4):
Listed
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Sodium Hydroxide 50% Solution (1310-73-2-3) Date:  01/26/2004

Chemical Name RQ
Sodium Hydroxide 1,0001b Category C

TSCA (TOXIC SUBSTANCE CONTROL ACT)

TSCA INVENTORY STATUS (40 CFR 710):
Listed

U.S. STATES

U.S. State Regulation:
New Jersey - Specia Health Hazard
Massachusetts - Substance List

CANADA
WHMIS (WORKPLACE HAZARDOUSMATERIALSINFORMATION SYSTEM):

Product Identification Number:  Not available
Hazard Classification / Division: Class D, Div. 2, Subdiv. B (Toxic), E (Corrosive)
Ingredient Disclosure List: Listed

EU EINECSNUMBERS:
sodium hydroxide 011-002-00-6

16. OTHER INFORMATION

HAZARD, RISK AND SAFETY PHRASE DESCRIPTIONS:
Sodium hydroxide:

EC Symbols: C (Corrosive)
Xi (frritant)

EC Risk Phrases: R35/34 (Causes severe burns/ causes burns)
R36/38 (Irritating to eyes and skin.)

EC Safety Phrases: S1/2  (Keep locked up and out of reach of children.)
S26 (In case of contact with eyes, rinseimmediately with plenty of
water and seek medical advice)
S37 (Wear suitable gloves.)
S39 (Wear eye/face protection.)
45 (In case of accident or if you feel unwell, seek medical advice
immediately - show the label where possible.)
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Sodium Hydroxide 50% Solution (1310-73-2-3) Date:  01/26/2004

HMIS
Health 3
Flammability 0
Physical Hazard 1
Personal Protection (PPE) J

Protection = J (Safety goggles, gloves, apron & combination dust & vapor respirator)
HMIS = Hazardous Materials | dentification System

Degree of Hazard Code:
4 = Severe

3 = Serious

2 = Moderate
1=dlight

0=Minimal

NEPA

Health 3

Flammability 0

Reactivity 1

Special None
No special requirements

NFPA = National Fire Protection Association

Degree of Hazard Code:
4 = Extreme

3=High

2 = Moderate
1=dlight

0 = Insignificant

REVISION SUMMARY:
New Format, as well astext changes and/or updates to one or more Sections of thisMSDS.

FMC Logo - FMC Corporation Trademark

© 2004 FMC Corporation. All Rights Reserved.

FMC Corporation believes that the information and recommendations contained herein (including data and
statements) are accurate as of the date hereof. NO WARRANTY OF FITNESS FOR ANY PARTICULAR
PURPOSE, WARRANTY OF MERCHANTABILITY, OR ANY OTHER WARRANTY, EXPRESSED
OR IMPLIED, IS MADE CONCERNING THE INFORMATION PROVIDED HEREIN. The information
provided herein relates only to the specific product designated and may not be applicable where such
product is used in combination with any other materials or in any process. It is a violation of Federal law to
use this product in a manner inconsistent with its labeling. Further, since the conditions and methods of use
are beyond the control of FMC Corporation, FMC Corporation expressly disclaims any and all liability as
to any results obtained or arising from any use of the product or reliance on such information.
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CITRIC ACID- -

11. TOXICOLOGICAL INFORMATION (Continued)

prolonged or repeated €Xposures.

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

Mutagenicity: This product is not reported to produce mutagenic effects in humans.
Embryotoxicity: This product is not reparted to produce embryotoxic effects in hurans.
Teratogenicity: This product is not reported to cause teratogenic effects in humans.
Reproductive Toxicity: This product is not reported to cause reproductive effects in humans.

A mutagen is ¢ chemical which causes permanent changes to genetic material (DNA) such that the changes will propagate through
generat:‘anal lines. An embryotoxin is @ chemical which causes damage to a developing embryo (L.e. within the first eight weeks of pregnancy in
humans), but the damage does not propagate across generational lines. A teratogen is a chemical which causes damage to a developing

fetus, but the damage does not propagale acrass gen erational lines, A reproductive toxin is any substance which interferes in any way
with the reproductive process.

MEDI CONDITIONS AGGRAVATED BY EXPOSURE: Skin disorders can be aggravated by aver-exposure to this mixture.
{nhalation of this product may aggravate respiratory conditions.

RIOLOGICAL EXPOSURE INDICES: Curtently, Biological Exposure Indices (BEIs) are not applicable to components of this product.

o P F S S

| 12. ECOLOGICAL INFORMATION
ALL WORK PRACTICES MUST BE AIMED AT ELIMINATING ENVIRONMENTAL CONTAMINATION,

ENVIRONMENTAL STABILITY: The components of this product are relanively stable in the environment. The following environmental
data are available for the components of this produet aver 1 percent by weight;

No information found.
EFFECT OF MATERIAL ON PLANTS or ANIMALS: No information found.

EFFECT OF CHEMICAL ON AQUATIC LIFE: No information found. Do not discharze effluent containing this product inro lakes,
streams, ponds, estuaries, oceans, or other waters unless in accordance with the requirements of the National Pollutant Discharge
Elimination System (NPDES) permit and the permitting authority has been notified in writing prior to discharge. Do not discharge effluent
containing this product to sewer systems without notifying the local sewage treatment plant authority. For guidance, contact your State

Water Board or Regional Office of the EPA. The following aquatie toxicity data are available for the pro duct and its components of this
product over 1 percent by weight: Not available.

13. DISPOSAL CONSIDERATIONS

PREPARING WASTES FOR DISPOSAY.: Waste disposal must be in accordance with appropriate Federal, State, and local regulations.

This product, if unaltered by vse, may be disposed of by ireatment at a permitted facility or as advised by your local hazardous waste
repulatory authority.

EPA WASTE NUMBER: Not applicable.
BAG DISPOSAL: Insure all product remove from bag, do not reuse empty bag, place in a bag or other container and put in trash.

o 14. TRANSPORTATION INFORMATION

THIS MATERIAL IS NOT HAZARDOUS AS DERINED BY 49 CFR 172.101 BY THE U.S. DEPARTMENT OF
TRANSPORTATION.

PROPER SHIPPING NAME: Not regulated.
HAZARD CLASS NUMBER and DESCRIPTION: Not regulated.
UN IDENTIFICATION NUMBER: Nat regulated.
PACKING GROUP: Not regulated.
DOT LABEI{S) REQUIRED: Not regulated.

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): Not regulated,
MARINE POLLUTANT: This product does not contain any components which are designated by the Department of Transportation to be
Marine Pollutants. (49 CFR 172.101, Appendix B).

TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATERIAL 18 NOT
CONSIDERED AS DANGEROUS GOODS. Use the above information for the preparation of Canadian Shiprnents.

CITRIC ACID MSDS
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MATERIAL SAFETY DATA SHEET
PRODUCT COMPANY AND IDENTIFICATION
Trade Name HT-THIN
Generic Description Humate/Polymer Blend

Manufacturer/Supplier Grinding & Sizing Company, Inc.

Address 515 Industrial Boulevard Lufkin, TX 75904
Phone Number 936-634-7718
Emergency Number 1-800-324-0777

COMPOSITION/INFORMATION ON THE COMPONENTS

Material or Component OSHA PEL CAS Number Percentage
Crystalline Silica See below  14808-60-7 <1%

HAZARD IDENTIFICATION

Hazard Data Product may irritate eyes, skin, mucous membranes and upper respiratory
system with overexposure. Prolonged inhalation (chronic) of dust may result in lung damage.
Low concentrations of crystalline silica (SiO2) in the form of quart, cristobalite or tridymite may
be present.

Health 1
Flammability 1
Reactivity 0 Ratings based on NPFA

The OSHA Permissible Expsoure Limits from Table Z-3 Mineral Dusts are:
Crystalline Silica

Quartz (Respirable) 10 mg/m3
% SiO2 + 2
Quartz (Total Dust) 30 mg/m3
% SiO2 + 2
Inhalation:

Breathing dust may cause irritation of the nose, throat and respiratory passages. Breathing dust
may not cause noticeable injury or illness even though permanent lung damage may be
occurring. Inhalation of dust may also cause silicosis.





Cancer Status: The International Agency for Research on Cancer (IARC) has determined that
crystalline silica inhaled in the form of quartz or cristobalite from occupational sources is
carcinogenic to humans (Group 1 — carcinogenic to humans). The National Toxicology Program
(NTP) classified respirable crystalline silica as “known to be a human carcinogen”. The
American Conference of Governmental Industrial Hygienists (ACGIH) classifies crystalline
silica, quartz, as a suspected human carcinogen (A2).

Skin Contact:
May be irritating to the skin with prolonged contact.

Eye Contact:
May cause irritation to the eyes and could cause prolonged impairment of vision.

Ingestion:
Not anticipated route of exposure. If ingested may be irritating to mouth, throat and stomach.

Chronic Health Effects
See Inhalation subsection above.

Medical Conditions Aggravated by Exposure
Emphysema, asthma, bronchitis or other respiratory problems.

FIRST AID MEASURES

Inhalation:
Remove person to fresh air. Get medical attention for any breathing difficulty.

Skin Contact:
Wash exposed area with soap and water. Remove contaminated clothing and wash before reuse.
Get medical advice if irritation develops.

Eye Contact:
Wash thoroughly with large amounts of running water for at least 15 minutes. Remove contact
lenses if worn. Get medical advice if irritation develops.

Ingestion:
If large amounts were ingested, give water to drink, do not induce vomiting and get medical
advice.

Advice to Physicians
Treat symptomatically.

FIRE FIGHTING MEASURES

Flash Point Not applicable
Flammable Limits Not applicable





Fire Extinguishing Media Water, carbon dioxide, dry powder or foam
Unusual Fire and Explosion Hazard Airborne dust concentrations may create a dust
explosion hazard.

ACCIDENTAL RELEASE MEASURES

Release or Spill
Avoid creating dusty conditions. Collect and place in suitable container for reuse or disposal.

Personal Precautions
Avoid breathing dust. Wear appropriate protective equipment.

Environmental Precautions
None known.

HANDLING AND STORAGE

Handling This product may contain crystalline silica. Avoid breathing dust. Avoid creating
dusty conditions. Use only with adequate ventilation to keep exposure below recommended
exposure limits. Wear NIOSH approved respirator or equivalent when using this product.
Electrostatic charge may accumulate and create a hazardous condition when handling this
material. To minimize this hazard, bonding and grounding may be necessary.

Storage Store in a cool dry place with adequate ventilation. Keep away from oxidizing
agents and ignitions sources, heat and open flames. Use good housekeeping in storage and work
areas to prevent accumulation of dust.

EXPOSURE CONTROL/PERSONAL PROTECTION

Airborne Exposure Limits
See Section 3

Ventilation Requirements:
A system of local and/or general exhaust is recommended if handled in a confined area to control
below recommended exposure levels.

Respiratory Protection
Use NIOSH approved nuisance dust respirator. Use NIOSH approved mechanical filter
respirator when dust levels exceed applicable exposure limits.

Skin Protection
Wear long sleeved clothing and work gloves.

Eye Protection
Wear safety glasses with side shields. Maintain eye wash station in work area.





10.

11.

12.

13.

14.

Other Protection Equipment/Clothing
As appropriate for work area.

PHYSICAL AND CHEMICAL PROPERTIES

Physical State Powder

Color Dark Brown to Black
Odor None

pH, 2% solution 8-9

Specific Gravity 1.2-15
Boiling Range/Point Not applicable
Flash Point Not applicable
Explosion Limits (%) Not applicable
Solubility in Water Appreciable
Vapor Density (Air=1) Not applicable
Evaporation Rate (butyl acetate=1) Not applicable

STABILITY AND REACTIVITY

Stability: Stable under normal conditions of use and storage.

Materials to Avoid: Excessive heat, ignition sources, and strong oxidizers.
Hazardous Polymerization: Will not occur.

Hazardous Decomposition:  Sulfur oxides and carbon oxides.
TOXICOLOGICAL INFORMATION

No acute toxicity data is available for product or components. Crystalline silica is listed as
carcinogen on NTP, IARC or OSHA.

ECOLOGICAL INFORMATION

No ecotoxicity data is available. This product is not expected to be toxic to aquatic organisms.
This product is not expected to be readily biodegradable.

DISPOSAL

Dispose of material in accordance with all local, state, and federal regulations.
TRANSPORTATION INFORMATION

UN Proper Shipping Name Not regulated

UN Label None required
UN Identification Number None





Hazardous Ingredients None

Placards None
Reportable Quantity None
15. REGULATORY INFORMATION
TSCA Listed Yes
SARA Title 111 Section 302 No
SARA Title 111 Section 311/312 Delayed/Chronic Health Hazard
SARA Title 111 Section 313 Does not contain chemical listed in 313 at or above

deminimis concentration
16. OTHER INFORMATION

Abbreviations

N/A: Denotes no applicable information found or available

CAS#: Chemical Abstracts Service Number

ACGIH: American Conference of Governmental Industrial Hygienists
OSHA: Occupational Safety and Health Administration

TLV: Threshold Limit Value

PEL: Permissible Exposure Limit

STEL: Short Term Exposure Limit

NTP: National Toxicology Program

IARC: International Agency for Research on Cancer

MSDS Date: 06/2006

Disclaimer: All information and recommendations concerning product is based on tests and data believed to be reliable; however it is the user’s
responsibility to determine the safety, toxicity and suitability for the user’s own use of the product described herein. Since the actual use by
others is beyond our control, no guarantee expressed or implied is made by Grinding & Sizing Company. Nor is the information herein to be
construed as absolutely complete since additional information may be necessary or desirable when particular conditions exist or because of
applicable laws or government regulations.





BASF Corporation

Material Safety Data Sheet

Page ¢ 1
Original Date: 02/28/2002
Revision Date: 06/12/2003

BASF CORPORATION
PERFORMANCE CHEMICALS
3000 CONTINENTAL DRIVE NORTH
MOUNT OLIVE, NJ 07828
(800) B832-HELP

EMERGENCY TELEPHONE: (800) 424-9300 CHEMTREC

(800) 832-HELP (BASF Hotline)
BOTH NUMBERS ARE AVAILABLE DAYS, NIGHTS, WEEKENDS, & HOLIDAYS.
SECTION 1 - PRODUCT INFORMATION

MYACIDE® GA25
Product ID: NCS 500118
Common Chemical Name:
GLUTARALDEHYDE
Synonyms :
PENTANEDTIAL
Molecular Formula:
CHO (CH2) 3CHO
Chemical Family: Dialdehydes
Molecular Wt.: 100.0
SECTION 2 - INGREDIENTS

Chemical Name: CAS Amount
PENTANEDIAL 111-30-8 25.0 %
ACGIH TLV CEIL 0.05 PPM
WATER ' 7732-18-5 75.0 %
PEL/TLV NOT ESTABLISHED
METHYL ALCOHOL 67-56-1 0.3 %
ACGIH TLV SKIN
STEL 250 PPM
TWA 200 PPM
OSHA PEL TWA 200 PPM

SECTION 3 - PHYSICAL PROPERTIES

Color: Yellow
Form/Appearance: Liquid
Odor: Characteristic
Typical Low/High U.0.M.

Specific Gravity: 1.06 @ 20 DEG C
PH: ~ 3.6 Su

Typical Low/High Deg. @ Pressure
Boiling Pt: > 100 C 1 ATMOSPHERES
Freezing Pt: ~ -5 c 1 ATMOSPHERES
Decomp. Tmp: NOT AVAILABLE

Solubility in Water Description: Soluble





MYACIDE® GA25
NCS S00118 Page
SECTION 4 - FIRE AND EXPLOSION DATA

Typical Low/High Deg. Method
Flash Point: NOT AVAILABLE
Autoignition: > 275 C DIN 51794

Extinguishing Media:

Use water, dry extinguishing media, carbon dioxide (C0O2) or foam.
Fire Fighting Procedures:

Firefighters should be equipped with self-contained breathing

apparatus and turn out gear.
Unusual Hazards:

Not applicable.

SECTION 5 - HEALTH EFFECTS

Routes of entry for solids and liquids include eye and skin
contact, ingestion and inhalation. Routes of entry for gases
include inhalation and eye contact. Skin contact may be a route
of entry for liquified gases.

Toxicology Test Data:
Rat, Oral LD50 - 320 MG/KG
Very Toxic
Rabbit, Dermal LD50 - > 2000 MG/KG
Slightly Toxic
Rabbit, Primary Skin Irritation -
Corrosive
Rabbit, Eye Irritation - .~ DRAIZE: MAX=110
Irritating
Bluegill Sunfish, static 96 hr LC50 - 37.6 MG/L
Slightly Toxic
Rabbit, Dermal LD50 - > 2000 MG/KG
Slightly Toxic
Rat, 4 hr Inhalation LC50 - 0.28 - 0.39 MG/KG
Extremely Toxic
Rat, 1 hr Inhalation LC50 -
No mortality
As the product corrodes the skin, it can be expected to have a
similar effect on the eyes also.

Acute Overexposure Effects:
Eye and skin contact with glutaraldehyde causes severe irritation;
burns and permanent injury may result. Prolonged or repeated skin
contact with glutaraldehyde may result in dermatitis.
Inhalation of the mists causes irritation of the respiratory tract
and inflammation of the lungs may result. Ingestion may cause
moderate to severe gastric irritation including nausea, vomiting and
pain. Ulceration or perforation of the gastrointestinal tract may
occur.
Glutaraldehyde is a strong irritant to the skin, eyes and respiratory
tract. Direct contact with the concentrated liquid may produce
severe irritation to the skin and eyes. Repeated dermal contact may
produce sensitization. Allergic dermatitis has been known to occur





MYACIDE® GA25
NCS S00118 Page
SECTION 5 - HEALTH EFFECTS (cont)

in humans.
Chronic Overexposure Effects:
Overexposures have been known to produce liver damage in animal
studies. Fetotoxicity and embryotoxicity in the presence of maternal
toxicity has been shown to occur in rabbits at a high dose of 45
mg/kg.
First Aid Procedures - Skin:
Wash affected areas with soap and water. Remove and launder
contaminated clothing before reuse. Get immediate medical attention.
First Aid Procedures - Eyes:
Immediately rinse eyes with running water for 15 minutes. Get
immediate medical attention.
First Aid Procedures - Ingestion:
If swallowed, dilute with water. Never give fluids or induce
vomiting if the victim is unconscious or having convulsions. Get
medical attention.
First Aid Procedures - Inhalation:
Move to fresh air. Aid in breathing, if necessary, and get
immediate medical attention.
First Aid Procedures - Notes to Physicians:
Contact may aggravate pulmonary disorders.
First Aid Procedures - Aggravated Medical Conditions:
No data is available which addresses medical conditions that are
generally recognized as being aggravated by exposure to this product.
Please refer to the effects of overexposure section for effects
(if any) observed in animals.
First Aid Procedures - Special Precautions:
Not applicable.
SECTION 6 - REACTIVITY DATA

Stability Data:
Stable.
Incompatability:
Acids and bases.
Conditions/Hazards to Avoid:
See Reactivity - Incompatibility section.
Hazardous Decomposition/Polymerization:
Hazardous decomposition products: CO and CO2.
Polymerization: Does not occur.
Corrosive Properties:
Corrosive.
Oxidizer Properties:
Not an oxidizer
SECTION 7 - PERSONAL PROTECTION

Clothing:

Gloves, coveralls, apron, and boots as necessary to prevent contact.
Eyes:

Chemical goggles; also wear a face shield if splashing hazard exists.
Respiration:

If vapors or mists are generated, wear a NIOSH/MSHA approved organic
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SECTION 7 - PERSONAL PROTECTION (cont)

vapor/mist respirator or an air-supplied respirator as appropriate.
Ventilation:

Use local exhaust to control vapors or mists to the PEL.
Explosion Proofing:

See Section 4 - Fire and Explosion Data.
Other Personal Protection Data:

Eyewash fountains and safety showers must be easily accessible.

Shower after handling.

Glutaraldehyde should not be used as a spray.

Recommended glove material: Butyl rubber or Nitrile.

SECTION 8 - SPILL-LEAK/ENVIRONMENTAL

General:
Spills should be contained, solidified and placed in suitable
containers for disposal in a RCRA licensed facility. This material
is RCRA hazardous due to its properties.
Waste Disposal:
Incinerate in a licensed facility. Do not discharge into waterways
Oor sewer systems.
Container Disposal:
Dispose of in a licensed facility. Recommend crushing or other means
to prevent unauthorized reuse.
Environmental Toxicity Test Data:
Golden orfe, Static 48 hr LC50 - 10-100 MG/L
Slightly Toxic
Elimination (OECD Test 302 B) - > 70 %
Easy to eliminate
Rainbow Trout, static 96 hr LC50 - 42.1 MG/L
Slightly Toxic
Elimination ( OECD 301A) - > 90 PERCENT
Readily Biodegradable
Golden Orfe, static 96 hr LC50 - 10.5 MG/L
Slightly Toxic
Fathead Minnow, Static 96 hr LC50 - 39 MG/L
Slightly Toxic
Daphnia magna, 48 hr static EC50 - 29.7 MG/L
Slightly Toxic
Acute Aquatic Toxicity, 96 hr LC50 - 0.84 MG/L
Slightly Toxic
Bacterial Toxicity, EC10 (17 hr) - 13.3 MG/L
TEST RATING NOT FOUND
Chemical Oxygen Demand - 1,385 MG/G
TEST RATING NOT FOUND
Biological Oxygen Demand, 5 day - 1,385 MG/G
TEST RATING NOT FOUND
Acute algal toxicity, 72 hour EC50 - 0.75 MG/L
Highly Toxic
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SECTION 9 - STORAGE AND HANDLING

General:
Protect from freezing.
Keep containers closed.
Store material at less than 100F. Avoid sources of ignition.
Other Storage and Handling Data:
Consult other sections of this MSDS for information on reactivity and
flammability.
The prefferable maximum storage temperature is 80F for long term.
SECTION 10 - REGULATORY INFORMATION

RCRA Haz. Waste No .: Do02
CERCLA: NO Reportable Qty.: (If YES)
THIS PRODUCT IS NOT FIFRA-APPROVED FOR BIODIDAL APPLICATIONS EXCEPT
FOR LIMITED ENCLOSED SYSTEMS. PLEASE CONTACT BASF FOR FURTHER
INFORMATION.
Hazard Ratings:
Health: Fire: Reactivity: Special:
HMIS 3% 1 0 NA
This product is hazardous or contains components which are hazardous
according to the OSHA Hazard Communication Standard.
SECTION 11 - TRANSPORTATION INFORMATION

DOT Proper Shipping Name:

SEE BELOW
DOT Technical Name:
SEE BELOW
DOT Primary Hazard Class:
SEE BELOW
DOT Secondary Hazard Class:
SEE BELOW
DOT Label Required:
SEE BELOW
DOT Placard Required:
SEE BELOW
DOT Poison Constituent:
SEE BELOW
BASF Commodity Codes: UN/NA Code: E/R Guide:

Bill of Lading Description:
CORROSIVE LIQUID, ACIDIC, ORGANIC, NOS, (GLUTARALDEHYDE),
8, UN3265, PGIII.
"IMPORTANT: WHILE THE DESCRIPTIONS, DESIGNS, DATA AND INFORMATION
CONTAINED HEREIN ARE PRESENTED IN GOOD FAITH AND BELIEVED TO BE ‘
ACCURATE, IT IS PROVIDED FOR YOUR GUIDANCE ONLY. BECAUSE MANY FACTORS
MAY AFFECT PROCESSING OR APPLICATION/USE, WE RECOMMEND THAT YOU MAKE
TESTS TO DETERMINE THE SUITABILITY OF A PRODUCT FOR YOUR PARTICULAR
PURPOSE PRIOR TO USE. NO WARRANTIES OF ANY KIND, EITHER EXPRESSED OR
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SECTION 11 - TRANSPORTATION INFORMATION (cont)

IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE, ARE MADE REGARDING PRODUCTS DESCRIBED OR DESIGNS,
DATA OR INFORMATION SET FORTH, OR THAT THE PRODUCTS, DESIGNS, DATA
OR INFORMATION MAY BE USED WITHOUT INFRINGING THE INTELLECTUAL
PROPERTY RIGHTS OF OTHERS. IN NO CASE SHALL THE DESCRIPTIONS,
INFORMATION, DATA OR DESIGNS PROVIDED BE CONSIDERED A PART OF OUR
TERMS AND CONDITIONS OF SALE. FURTHER, YOU EXPRESSLY UNDERSTAND AND
AGREE THAT THE DESCRIPTIONS, DESIGNS, DATA, AND INFORMATION FURNISHED
BY BASF HEREUNDER ARE GIVEN GRATIS AND BASF ASSUMES NO OBLIGATION OR
LIABILITY FOR THE DESCRIPTION, DESIGNS, DATA AND INFORMATION GIVEN
OR RESULTS OBTAINED, ALL SUCH BEING GIVEN AND ACCEPTED AT YOUR RISK".

END OF DATA SHEET
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MATERIAL SAFETY DATA SHEET
SODA ASH

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

TRADE NAME: SODA ASH
CHEMICAL CLASS: Sodium carbonate
APPLICATIONS: Oil well drilling fluid additive. Calcium precipitation
EMERGENCY TELEPHONE: 281-561-1600
SUPPLIER: Supplied by aBusiness Unit of
M-I L.L.C.

P.O. Box 42842, Houston, Texas 77242-2842
See cover sheet for local supplier.

TELEPHONE: 281-561-1509
FAX: 281-561-7240
CONTACT PERSON: Sam Hoskin - Manager, Occupational Health

2. COMPOSITION, INFORMATION ON INGREDIENTS

INGREDIENT NAME: CAS No.: CONTENTS : EPA RQ: TPQ:
Sodium carbonate 497-19-8 100 %

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW:
CAUTION! MAY CAUSE EYE, SKIN AND RESPIRATORY TRACT IRRITATION. Avoid contact with eyes, skin
and clothing. Avoid breathing airborne product. Keep container closed. Use with adequate ventilation. \Wash thoroughly
after handling.

amber white powder. Slippery when wet. A nuisance dust.

ACUTE EFFECTS:

HEALTH HAZARDS, GENERAL:
Particulates may cause mechanical irritation to the eyes, nose, throat and lungs. Particulate inhaation may lead to
pulmonary fibrosis, chronic bronchitis, emphysema and bronchia asthma. Dermatitis and asthma may result from short
contact periods.

INHALATION: May beirritating to the respiratory tract if inhaled.

INGESTION: May cause gastric distress, nausea and vomiting if ingested.
SKIN: May beirritating to the skin.
EYES: May beirritating to the eyes.

CHRONIC EFFECTS:
CARCINOGENICITY:
IARC: Not listed. OSHA: Not regulated. NTP: Not listed.
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ROUTE OF ENTRY:

Inhalation. Skin and/or eye contact.

TARGET ORGANS:

Respiratory system, lungs. Skin. Eyes.

4. FIRST AID MEASURES

GENERAL:

INHALATION:

INGESTION:

SKIN:

EYES:

Persons seeking medical attention should carry a copy of this MSDS with them.
Move the exposed person to fresh air at once. Perform artificia respiration if breathing has stopped. Get medical attention.
Drink acouple of glasses water or milk. Do not give victim anything to drink of he is unconscious. Get medical attention.

Wash skin thoroughly with soap and water. Remove contaminated clothing. Get medical attention if any discomfort
continues.

Promptly wash eyes with lots of water while lifting the eyelids. Continue to rinse for at least 15 minutes. Get medical
attention if any discomfort continues.

5. FIRE FIGHTING MEASURES

AUTO IGNITION TEMP. (°F): N/D
FLAMMABILITY LIMIT - LOWER(%): N/D
FLAMMABILITY LIMIT - UPPER(%): N/D

EXTINGUISHING MEDIA:

Carbon dioxide (CO2). Dry chemicals. Foam. Water spray, fog or mist.

SPECIAL FIRE FIGHTING PROCEDURES:

No specific fire fighting procedure given.

UNUSUAL FIRE & EXPLOSION HAZARDS:

No unusual fire or explosion hazards noted.

HAZARDOUS COMBUSTION PRODUCTS:

Irritating gases/vapors/fumes. Oxides of: Carbon. and Sodium.

6. ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS:

Wear proper personal protective equipment (see MSDS Section 8).

SPILL CLEAN-UP PROCEDURES:

Carefully sweep up and put in closed containers. Avoid making dust. Do not contaminate drainage or waterways.
Repackage or recycleif possible.

7. HANDLING AND STORAGE

HANDLING PRECAUTIONS:

Avoid handling causing generation of dust. Wear full protective clothing for prolonged exposure and/or high
concentrations. Eye wash and emergency shower must be available at the work place. Wash hands often and change
clothing when needed. Provide good ventilation. Mechanica ventilation or local exhaust ventilation is required.
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STORAGE PRECAUTIONS:
Store at moderate temperaturesin dry, well ventilated area. Keep in origina container.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

OSHA PEL: ACGIH TLV: OTHER:

INGREDIENT NAME: CAS No.: TWA: STEL: TWA: STEL: TWA: STEL: UNITS:
Sodium carbonate 497-19-8 5 3 mg/m3
resp.dust

INGREDIENT COMMENTS:
Exposure limits are for Particulates Not Otherwise Classified (PNOC).

ENGINEERING CONTROLS:

Use appropriate engineering controls such as, exhaust ventilation and process enclosure, to reduce air contamination and
keep worker exposure below the applicable limits.

PROTECTIVE EQUIPMENT:

VENTILATION:  Supply natural or mechanical ventilation adequate to exhaust airborne product and keep exposures below the applicable
limits.

RESPIRATORS: Useat least aNIOSH-approved N95 half-mask disposable or reuseable particulate respirator. Inwork environments
containing oil mist/aerosol use at least a NIOSH-approved P95 half-mask disposable or reuseable particul ate respirator.

PROTECTIVE GLOVES:
Use suitable protective glovesif risk of skin contact.

EYE PROTECTION:
Wear dust resistant safety goggles where thereis danger of eye contact.

PROTECTIVE CLOTHING:
Wear appropriate clothing to prevent repeated or prolonged skin contact.

HYGIENIC WORK PRACTICES:
Wash promptly with soap and water if skin becomes contaminated. Change work clothing daily if there is any possibility
of contamination.

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE/PHYSICAL STATE: Powder, dust.

COLOR: White.

ODOR: Odorless or no characteristic odor.

SOLUBILITY DESCRIPTION: Soluble in water.

MELT./FREEZ. POINT (°F, interval): 1564

DENSITY/SPECIFIC GRAVITY (g/ml): 2.509 TEMPERATURE (°F): 68
BULK DENSITY: 48 |b/ft3; 769 kg/m3

VAPOR DENSITY (air=1): N/A

VAPOR PRESSURE: N/A TEMPERATURE (°F):
pH-VALUE, DILUTED SOLUTION: 114 CONCENTRATION (%,M): 1%

10. STABILITY AND REACTIVITY
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STABILITY: Normally stable.

CONDITIONS TO AVOID:
Reacts with hydrated lime to form sodium hydroxide.

HAZARDOUS POLYMERIZATION:
Will not polymerize.

POLYMERIZATION DESCRIPTION:
Not relevant.

MATERIALS TO AVOID:
Strong acids.

HAZARDOUS DECOMPOSITION PRODUCTS:
No specific hazardous decomposition products noted.

11. TOXICOLOGICAL INFORMATION

Component: Sodium carbonate

TOXICOLOGICAL DATA:

Corrosive effects. Eyeirritation test. 24 hours. Eye.
Corrosive effects. 24 hours. Skin.
TOXIC DOSE - LD 50: 4090 mg/kg (oral rat)
TOXIC CONC. - LC 50: 1200 mg/m3/2h (inh-mus)

Rabbit.
Rabbit.

100 mg - Moderate Irritation
500 mg - Mild Irritaiton

12. ECOLOGICAL INFORMATION

ACUTE AQUATIC TOXICITY:

This product is approved for use under the U.S. Environmental Protection Agency (EPA) Region IX (California) General
NPDES Permit which regulates offshore discharges of drilling fluids. Contact M-I's Environmenta Affairs Department

for more information.

This product passes the mysid shrimp toxicity test required by the U.S. Environmenta Protection Agency (EPA) Region
VI (Gulf of Mexico) NPDES Permit, which regulates offshore discharge of drilling fluids, when tested in a standard

drilling fluid. Contact M-1's Environmental Affairs Department for more information.

13. DISPOSAL CONSIDERATIONS

WASTE MANAGEMENT:

This product does not meet the criteria of a hazardous waste if discarded in its purchased form. Under RCRA, itisthe
responsibility of the user of the product to determine at the time of disposal, whether the product meets RCRA criteriafor
hazardous waste. Thisis because product uses, transformations, mixtures, processes, etc, may render the resulting

materials hazardous.

DISPOSAL METHODS:

Recover and reclaim or recycle, if practical. Should this product become awaste, dispose of in a permitted industrial
landfill. Ensure that containers are empty by RCRA criteria prior to disposal in a permitted industrial landfill.

14. TRANSPORT INFORMATION

PRODUCT RQ: N/A
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U.S. DOT:
U.S. DOT CLASS:

CANADIAN TRANSPORT:
TDGR CLASS:

SEA TRANSPORT:
IMDG CLASS:

AIR TRANSPORT:
ICAO CLASS:

Not regulated.

Not regulated.

Not regulated.

Not regulated.

15. REGULATORY INFORMATION

REGULATORY STATUS OF INGREDIENTS:

NAME:
Sodium carbonate

US FEDERAL REGULATIONS:

WASTE CLASSIFICATION:

REGULATORY STATUS:

STATE REGULATIONS:

STATE REGULATORY STATUS:

CANADIAN REGULATIONS:
LABELS FOR SUPPLY:

REGULATORY STATUS:

CAS No: TSCA: CERCLA: SARA 302: SARA 313: DSL(CAN):
497-19-8 Yes No No No Yes

Not a hazardous waste by U.S. RCRA criteria. See Section 13.

This Product or its components, if a mixture, is subject to following regulations (Not meant to
be all inclusive - selected regulations represented):

SECTION 313: This product does not contain toxic chemical subject to the reporting
requirements of Section 313 of Title |11 of the Superfund Amendment and Reauthorization
Act of 1986 and 40 CFR Part 372.

SARA 311 Categories:
1: Immediate (Acute) Health Effects.

The components of this product are listed on or are exempt from the following international
chemical registries:

TSCA (U.S)

EINECS (Europe)

DSL (Canada)

This product or its components, if amixture, is subject to following regulations (Not meant to
be all inclusive - selected regulations represented):.

None.
PROPOSITION 65: This product does not contain chemicals considered by the State of

Cdifornids Safe Drinking Water and Toxic Enforcement Act of 1986 as causing cancer or
reproductive toxicity, and for which warnings are now required.

ThisMaterial Safety Data Sheet has been prepared in compilance with the Controled Product
Regulations.

Canadian WHM IS Classification: D2B - Other Toxic Effects: Toxic Material
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16. OTHER INFORMATION

NPCA HMIS HAZARD INDEX:
FLAMMABILITY:

REACTIVITY:

NPCA HMIS PERS. PROTECT. INDEX:
USER NOTES:

INFORMATION SOURCES:

PREPARED BY:

REVISION No./Repl. MSDS of:

MSDS STATUS:

DATE:

1 Slight Hazard

1 Slight Hazard

0 Minimal Hazard

E - Sofety Glasses, Gloves, Dust Respirator
N/A = Not applicable N/D = Not determined

OSHA Permissible Exposure Limits, 29 CFR 1910, Subpart Z, Section 1910.1000, Air
Contaminants.

ACGIH Threshold Limit Values and Biological Exposure Indices for Chemical Substances
and Physical Agents (latest edition).

Sax's Dangerous Properties of Industrial Materials, Sth ed., Lewis, R.J. Sr., (ed.), VNR, New
York, New York, (1997).
Product information provided by the commercial vendor(s).

Sam Hoskin/bb

2/January 27, 1998

Approved.

June 16, 2000

DISCLAIMER:

MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of the data are obtained from sources
beyond our direct supervision. We cannot make any assertions as to its reliability or completeness; therefore, user may rely oniit only at user'srisk. We have
made no effort to censor or conceal deleterious aspects of this product. Since we cannot anticipate or control the conditiions under which this information and
product may be used, we make no guarantee that the precautions we have suggested will be adequate for all individuals and/or situations. It is the obligation of
each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this product. Additional information will be
furnished upon request to assist the user; however, no warranty, either expressed or implied, nor ligbility of any nature with respect to this product or to the data

herein is made or incurred hereunder.
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MATERIAL SAFETY DATA SHEET
SODIUM BICARBONATE

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

TRADE NAME: SODIUM BICARBONATE
CHEMICAL CLASS: Sodium bicarbonate
APPLICATIONS: Oil well drilling fluid additive. Calcium precipitation
EMERGENCY TELEPHONE: 281-561-1600
SUPPLIER: Supplied by a Business Unit of
M-I L.L.C.

P.O. Box 42842, Houston, Texas 77242-2842
See cover sheet for local supplier.

TELEPHONE: 281-561-1509
FAX: 281-561-7240
CONTACT PERSON: Sam Hoskin - Manager, Occupational Health

2. COMPOSITION, INFORMATION ON INGREDIENTS

INGREDIENT NAME: CAS No.: CONTENTS : EPA RQ: TPQ:
Sodium bicarbonate 144-55-8 100 %

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW:
CAUTION! MAY CAUSE EYE, SKIN AND RESPIRATORY TRACT IRRITATION. Avoid contact with eyes, skin
and clothing. Avoid breathing airborne product. Keep container closed. Use with adequate ventilation. \Wash thoroughly
after handling.

This product is @an white powder. A nuisance dust. Keep out of sewers and waterways.

ACUTE EFFECTS:

HEALTH HAZARDS, GENERAL:
Particulates may cause mechanical irritation to the eyes, nose, throat and lungs. Particulate inhaation may lead to
pulmonary fibrosis, chronic bronchitis, emphysema and bronchia asthma. Dermatitis and asthma may result from short
contact periods.

INHALATION: May beirritating to the respiratory tract if inhaled.

INGESTION: May cause gastric distress, nausea and vomiting if ingested.
SKIN: May beirritating to the skin.
EYES: May beirritating to the eyes.

CHRONIC EFFECTS:
CARCINOGENICITY:
IARC: Not listed. OSHA: Not regulated. NTP: Not listed.
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ROUTE OF ENTRY:
Inhalation. Skin and/or eye contact.

TARGET ORGANS:
Respiratory system, lungs. Skin. Eyes.

4. FIRST AID MEASURES

GENERAL: Persons seeking medical attention should carry a copy of this MSDS with them.

INHALATION: Move the exposed person to fresh air at once. Perform artificial respiration if breathing has stopped. Get medical attention.

INGESTION: Drink a couple of glasses water or milk. Do not give victim anything to drink of he is unconscious. Get medical attention.

SKIN: Wash skin thoroughly with soap and water. Remove contaminated clothing. Get medical attention if any discomfort
continues.

EYES: Promptly wash eyes with lots of water while lifting the eyelids. Continue to rinse for at least 15 minutes. Get medical

attention if any discomfort continues.

5. FIRE FIGHTING MEASURES

AUTO IGNITION TEMP. (°F): N/D
FLAMMABILITY LIMIT - LOWER(%): N/D
FLAMMABILITY LIMIT - UPPER(%): N/D

EXTINGUISHING MEDIA:
Carbon dioxide (CO2). Dry chemicals. Foam. Water spray, fog or mist.

SPECIAL FIRE FIGHTING PROCEDURES:
No specific fire fighting procedure given.

UNUSUAL FIRE & EXPLOSION HAZARDS:
No unusual fire or explosion hazards noted.

HAZARDOUS COMBUSTION PRODUCTS:
Irritating gases/vapors/fumes. Oxides of: Carbon.

6. ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS:
Wear proper personal protective equipment (see MSDS Section 8).

SPILL CLEAN-UP PROCEDURES:
Avoid generating and spreading of dust. Shovel into dry containers. Cover and move the containers. Flush the areawith
water. Do not contaminate drainage or waterways. Repackage or recycle if possible.

7. HANDLING AND STORAGE

HANDLING PRECAUTIONS:
Avoid handling causing generation of dust. Wear full protective clothing for prolonged exposure and/or high
concentrations. Eye wash and emergency shower must be available at the work place. Wash hands often and change
clothing when needed. Provide good ventilation. Mechanica ventilation or local exhaust ventilation is required.
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STORAGE PRECAUTIONS:
Store at moderate temperaturesin dry, well ventilated area. Keep in origina container.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

OSHA PEL: ACGIH TLV: OTHER:

INGREDIENT NAME: CAS No.: TWA: STEL: TWA: STEL: TWA: STEL: UNITS:
Sodium bicarbonate 144-55-8 5 3 mg/m3
resp.dust

INGREDIENT COMMENTS:
*Exposure limits are for Particulates Not Otherwise Classified (PNOC).

ENGINEERING CONTROLS:

Use appropriate engineering controls such as, exhaust ventilation and process enclosure, to reduce air contamination and
keep worker exposure below the applicable limits.

PROTECTIVE EQUIPMENT:

VENTILATION:  Supply natural or mechanical ventilation adequate to exhaust airborne product and keep exposures below the applicable
limits.

RESPIRATORS: Useat least aNIOSH-approved N95 half-mask disposable or reuseable particulate respirator. Inwork environments
containing oil mist/aerosol use at least a NIOSH-approved P95 half-mask disposable or reuseable particul ate respirator.

PROTECTIVE GLOVES:
Use suitable protective glovesif risk of skin contact.

EYE PROTECTION:
Wear dust resistant safety goggles where thereis danger of eye contact.

PROTECTIVE CLOTHING:
Wear appropriate clothing to prevent repeated or prolonged skin contact.

HYGIENIC WORK PRACTICES:
Wash promptly with soap and water if skin becomes contaminated. Change work clothing daily if there is any possibility
of contamination.

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE/PHYSICAL STATE: Powder, dust.

COLOR: White.

ODOR: Odorless or no characteristic odor.
SOLUBILITY DESCRIPTION: Soluble in water.

SOLUBILITY VALUE (g/100g H20 68°F): 7

MELT./FREEZ. POINT (°F, interval): 518

DENSITY/SPECIFIC GRAVITY (g/ml): 2.16 TEMPERATURE (°F): 68
BULK DENSITY: 801-1089 kg/m3

VAPOR DENSITY (air=1): N/A

VAPOR PRESSURE: N/A TEMPERATURE (°F):
pH-VALUE, DILUTED SOLUTION: 8.3 CONCENTRATION (%,M): 1%
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10. STABILITY AND REACTIVITY

STABILITY: Normally stable.

CONDITIONS TO AVOID:
N/A.

HAZARDOUS POLYMERIZATION:
Will not polymerize.

POLYMERIZATION DESCRIPTION:
Not relevant.

MATERIALS TO AVOID:
Strong acids.

HAZARDOUS DECOMPOSITION PRODUCTS:
No specific hazardous decomposition products noted.

11. TOXICOLOGICAL INFORMATION

TOXIC DOSE - LD 50: 4220

12. ECOLOGICAL INFORMATION

ACUTE AQUATIC TOXICITY:
This product passes the mysid shrimp toxicity test required by the U.S. Environmenta Protection Agency (EPA) Region
VI (Gulf of Mexico) NPDES Permit, which regulates offshore discharge of drilling fluids, when tested in a standard
drilling fluid. Contact M-1's Environmental Affairs Department for more information.
This product is approved for use under the U.S. Environmental Protection Agency (EPA) Region IX (California) General
NPDES Permit which regulates offshore discharges of drilling fluids. Contact M-I's Environmenta Affairs Department
for moreinformation.

13. DISPOSAL CONSIDERATIONS

WASTE MANAGEMENT:
This product does not meet the criteria of a hazardous waste if discarded in its purchased form. Under RCRA, it isthe
responsibility of the user of the product to determine at the time of disposal, whether the product meets RCRA criteriafor
hazardous waste. Thisis because product uses, transformations, mixtures, processes, etc, may render the resulting
materials hazardous.
Empty containers retain residues. All labeled precautions must be observed.

DISPOSAL METHODS:
Recover and reclaim or recycle, if practical. Should this product become awaste, dispose of in a permitted industrial
landfill. Ensure that containers are empty by RCRA criteria prior to disposal in a permitted industrial landfill.

14. TRANSPORT INFORMATION

GENERAL: RQ =N/A

U.S. DOT:
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U.S. DOT CLASS:

CANADIAN TRANSPORT:
TDGR CLASS:

SEA TRANSPORT:
IMDG CLASS:

AIR TRANSPORT:
ICAO CLASS:

Not regulated.

Not regulated.

Not regulated.

Not regulated.

15. REGULATORY INFORMATION

REGULATORY STATUS OF INGREDIENTS:

NAME:
Sodium bicarbonate

US FEDERAL REGULATIONS:
WASTE CLASSIFICATION:

REGULATORY STATUS:

STATE REGULATIONS:
STATE REGULATORY STATUS:

CANADIAN REGULATIONS:
REGULATORY STATUS:

CAS No: TSCA: CERCLA: SARA 302: SARA 313: DSL(CAN):
144-55-8 Yes No No No Yes

Not a hazardous waste by U.S. RCRA criteria. See Section 13.

This Product or its components, if a mixture, is subject to following regulations (Not meant to
be all inclusive - selected regulations represented):

SECTION 313: This product does not contain toxic chemical subject to the reporting
requirements of Section 313 of Title |11 of the Superfund Amendment and Reauthorization
Act of 1986 and 40 CFR Part 372.

SARA 311 Categories:

1: Immediate (Acute) Health Effects.

The components of this product are listed on or are exempt from the following international
chemical registries:

TSCA (U.S)
DSL (Canada)

This product or its components, if amixture, is subject to following regulations (Not meant to
be all inclusive - selected regulations represented):.

None.

ThisMaterial Safety Data Sheet has been prepared in compilance with the Controled Product
Regulations.

Canadian WHM IS Classification: Not a Controlled Product.

16. OTHER INFORMATION

NPCA HMIS HAZARD INDEX:
FLAMMABILITY:
REACTIVITY:

NPCA HMIS PERS. PROTECT. INDEX:

USER NOTES:

1 Slight Hazard

0 Minimal Hazard

0 Minimal Hazard

E - Sofety Glasses, Gloves, Dust Respirator

N/A = Not applicable N/D = Not determined
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INFORMATION SOURCES:

PREPARED BY:

REVISION No./Repl. MSDS of:

OSHA Permissible Exposure Limits, 29 CFR 1910, Subpart Z, Section 1910.1000, Air
Contaminants.

ACGIH Threshold Limit Values and Biological Exposure Indices for Chemical Substances
and Physical Agents (latest edition).

Sax's Dangerous Properties of Industrial Materials, Sth ed., Lewis, R.J. Sr., (ed.), VNR, New
York, New York, (1997).
Product information provided by the commercial vendor(s).

Sam Hoskin

2/June 3, 1998

MSDS STATUS: Approved.
DATE: May 30, 2001
DISCLAIMER:

MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of the data are obtained from sources
beyond our direct supervision. We cannot make any assertions asto its reliability or completeness; therefore, user may rely onit only at user'srisk. We have
made no effort to censor or conceal deleterious aspects of this product. Since we cannot anticipate or control the conditiions under which this information and
product may be used, we make no guarantee that the precautions we have suggested will be adequate for all individuals and/or situations. It is the obligation of
each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this product. Additional information will be
furnished upon request to assist the user; however, no warranty, either expressed or implied, nor ligbility of any nature with respect to this product or to the data

herein is made or incurred hereunder.
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Material Safety Data Sheet U.S. Department of Labor
May be used to comply with OSHA’S Hazard Occupational Safety and Heaith Admin.
Communication Standard, 29CRF1910.1200. (Non-Mandatory Form)

Standard must be consulted for specific requirements.

Section I
IDENTITY: (As used on label and list) WALNUT SHELL

Manufacturer’s Name: Eco-Shell, Inc.

Emergency Telephone Number: (530) 824-8794 or (530) 529-1 585
Address: 5230 Grange Road, Corning, CA 96021
Telephone for Information: (530) 824-87%4

Section 11 - nazaraoy ngregients/ 1Gentit BEIO
The chemicals listed under section II of the MSDS for this product Is not
reportable under SARA 313. If the product is reportable under this regulation, it

will be noted in section II.

Section III

Boiling Point N/A Specific Gravity (H20-1) 12
Vapor Pressure (MM Hg) N/A Melting Point N/A
vapor Density (Air—1)  N/A Evaporation N/A
Solubility in water: Not water soluble

Odor and appearance: No odor — Light brown in color

Flash Point: 380°F

Flammable limits: 470°F

Media used in extinguishing: Water

Speclal fire fighting procedure: None

Fire and Explosion Hazards:
If improperly handled, stored and/or exposed to and ignition source, this
material may burn. High concentrations of dust in air can explode if
sufficient temperature and ignition source occurs. Proper grounding of
equipment is necessary to eliminate static electricity.

Section IV — Health Hazard Data

No Acute Hazards Knawn
Section V — Reactivity Data

Stability: Stable
Incompatibility (Materials to avoid) None
Hazardous Polymerization: None

(6/20/06)





WALNUT SHELL
Material Safety Data Shell
Page 2

Steps to be taken if material is released or spilled: Sweep, Shovel up, or Vacuum
Waste Disposal Methods: No special requirements

Precautions to be take in handiing and storing: None

Other Precautions: None

Ventilation: Local Exhaust Nuisance Dust Levels

Protective clothing, gloves, or equipment: Not required
Eye Protection: Not required — Safety goggles recommended

(6/20/06)





English WALNUT SHELL
Properties
Page 3

Ground English Walnut Shell
PROPERTIES:

Dual Screen Aggregates have the following characteristics

[ SPECIFIC GRAVITY C La-1af
[HVALUE AT 25°C (NWATER) T
[ FREEMOISTURE (B'CFOR16HRS) 3%
[ FLASHPOINT (CLOSEDCUP) 380°
| ARDNESS VICKERSNO_____ 2530
[MOHsSCALE _ s
[DRY PACKING DENSITY (LBS PER CU. FT) 2274 |
GSA Specification:AA-1722, Type

Military Specification: MIL-G-5634 Type 3
CHEMICAL ANALYSIS PRSI R S U R R
[ Nitrogen b 0.10|
[ Cobipoe 40160
[ Lignin = g 20130,
| Toluene Solbility 0.5/1.0
e a
[ Chiorine ; o010,
[ Cutin : e e I

For more information visit our website at: www.ecoshell.com
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' -~ ’ Page 1 of &
AMBER
CHEMICAL " .
INCORPORATED MBDS Nao: 451!

Date: 12-17-2002
‘MATERIAL SAFETY DATA

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME:  AMBER 1200 LIQUID DRILLING MUD ADDITIVE

SYNONYME:  Anionic polyacrylamide in water-in-oil emuision

CHEMICAL FAMILY: Anionic polymer

MICE)LECULAH FORMULA: Polyme;ﬂu

MOLECULAR WGT:  Polymer . )

AMBER CHEMICAL, INC.. 5201 BOYLAN ST,, Bakersfield, CA . 93308
661 ) 325-2072 -

FOR CHEMICAL EMERGENCY, SPILL,LEAK FIRE EXPOSURE ACCIDENT CALL
CHEMTREC-DAY OR NIGHT 1-800-424-9300.

2. COMPOSITION/INFORMATION ON INGREDIENTS

OSHA REGULATED COMPONENTS

COMPONENT CAS, NO. % TWAJCEILING REFERENCE

Petroleum distillate 064742-47-8 ~24 400 ppm OSHA
hydrotreated light

3. HAZARDS IDENTIEICATION

EMERGENCY OVERVIEW
APPEARANCE AND QDOR: White, viscous, opaque liquid; slight hydrocarbon odor

STATEMENTS OF HAZARD:
WARNING! CAUSES SKIN IRRITATION
MAY CAUSE EYE IRRITATION

POTENTIAL HEALTH EFFECTS

EFFECTS OF OVEREXPOSURE:

The acute oral (rat) and acute dermal (rabbit) LD50 values are both >10 mikg. Minimal eye irritation was
produced in rabbit testing, When this product was tested in rabbits for skin irritation under occlusive
conditions, as would be produced if the product was spilled into boots, irreversible skin damage was
produced. When the product was tested under nonocclusive conditions with 24 hours of skin contact, as
would occur when the product was spilled on clothing, some eschar formation was observed but the overall
skin irritation score was lower (2.2 moderatety irritating)

Refer o Section 11 for toxicology information on the OSHA regulated components of this product,

4. FIRST AID MEASURES

In case of skin contact, remove comtaminated clothing without delay. Fiush skin thoroughly with water. Do not
reuse clothing withaut laundering?

In case of eye contact, immediately irrigate with plenty of water for 15 minutes,

3. FIRE FIGHTING MEASURES

FLAMMABLE PROPERTIES

FLASH POINT: »200 F; 93 C
METHOD-  Closed Cup

E.d l CRZZ CSZf 199 QU] TEQTW2Y] «Lodqud dED:SD 90 EQ WEr





AMBER 1200 LIQUID DRILLING MUD ADDITIVE Pagc 2 of 5

FLAMMABLE LIMITS
(% BY VOL)Y: Nat availahie

e F—

AUTQIGNITION TEMP; Not available ' S

EXTINGUISHING MEDIA AND FIRE FIGHTING INSTRUCTIONS

Use water spray, carbon dioxide or dry chemical to extinguish fires. Use water to keep containers cool,
Wear self-contained, positive pressure breathing apparatus and full fire-fighting protective clothing. See
Section 8 (Exposure Contréls/Personal Protection) for special protective clothing.

6. ACCIDENTAL RELEASE MEASURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Where exposure level is not known, wear NIOSH approved, positive pressure, seif-contained respirator. Where
exposure level is known, wear NIQSH approved respirator suitable for level of exposure. |h addition to the
protective clothing/equipment in Section 8 (Exposure Controls/Personal Protection), wear impervious boots.
Spills ot this product are very slippery. Spilled material should be absorbed onto an inert material and scooped
up. The area should be thoroughly flushed with water and scrubbed to remove residue. If slipperiness remains
apply more dry-sweeping compound.

7. HANDLING AND STORAGE

Avoid contact with eyes, skin, and clothing. Wash thoroughly after handling.

Prevent material from coming in contact with common metals. To avoid product degradation and aquipment
corrosion, do not use iron, copper or aluminum containers or equipment, OSHA regulations (29 GFR 106.a.14),
required that the flashpoint of materials of this type be determined by the Pensky-Martens Closed Tester
methed, The test for this product indicates it has & flashpoint greater than 200 £ (93.3 C). Another method

indicates a potential for flash at approximately 154 F (67.8 C); therefore, caution should be exercised in storage
and handling, o

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT (PPE)

Where this material is not used in a closed system, good enclosure and local exhaust ventilation should be
provided to control exposure. Food, bevarages, and tobacco products should not be carried, stored, or
consumed where this material is in use. Before eating, drinking, or smoking, wash face and hands with soap
and water, Avoid skin contact, Protective clothing such as impervious gloves, apron, workpants, long sleeve
work shift, or disposable coveralls are recommended 1o prevent skin contact. For operations whers eye or face
contact can oceur, wear eye protection such as chemical splash proof goggles or face shield. Eyswash
equipment and satety shower should be provided in areas of potential exposure, Whers BXpOsUres are below
the Permissible Exposure Limit (PEL), no respiratory protection is required. Where exposures exceed the PEL,

use respirator approved by NIOSH for the material and lave! of exposure. See "GUIDE TO INDUSTRIAL
RESPIRATORY PROTECTION" (NIOSH).

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE AND QDOR: White, viscous, opaque liguid; slight hydrocarbon odor

BOILING POINT: Agueous phase ~100 C: Qil phase -1 75_C .
MELTING POINT: Not applicable T o T
VAPOR PRESSURE: Similar to water

SPECIFIC GRAVITY: -1.0

VAPOR DENSITY:  Not available

£-d SBdd SZE 14989 QUT TEQTwWa4ld Joquy dzpn:so 90 e0 Jer





AMBER 1200 LIQUID DRILLING MUD ADDITIVE Page 3ol §

WVOLAT:LE (BY WT): 62-66 | B "___"__"_""'

pHE: 6-8; (u;or_\_dil_utlonmwatﬁr) : . —_—
SATURATION IN AIR (% BY VOL): _Notavailable o _

EVAPORATION RATE: Not available
SOLUBILITY INWATER:  Limited by viscosity a

10

STABILITY AND REACTIVITY
STABILITY: Stable
CONDITIONS TO AVOID:  None krnown

POLYMERIZATION: Wil Not Occur T
_G_QI‘E_ITIONS el nolablin i

INCOMPATIBLE MATERIALS: Strong oxidizing agents, This material reacie slowly with iron, copper and
aluminum, resulting in corrosion and product degradation.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal decomposttion or combustion may produce carban
monoxide, carbon dioxide, ammonia and/or oxides of nitrogen.

11

. TOXICOLOGICAL INFORMATION

Toxicological information for the product is found under Section 3. HAZARDS IDENTIFICATION, Toxicological
information on the OSHA regulated componants of this product is as foliows:

Acute overexposure to petroleum distillate vapors may cause eye and throat irritation, On direct skin contact,
petroleum distillate may produce a severe skin irritation. Prolonged repeated exposure 10 petroleum distillate
Vapor may cause central nervous system damage as well as heart and blood disorders. The oral LD5O in the rat

12.

ECOLOGICAL INFORMATION

LC50

] TROUT 96 HOUR: 120 mg/L
QGTANOL/H2Q PARTITION COEF. Not available

13

DISPOSAL CONSIDERATIONS

Disposal must be made in accordance with applicable governmental regulations.

14.

TRANSPORT This section provides basic shipping classification information. Refer to appropriate
INFORMATION transportation regulations for specific requirements,

D.O.T. IMO

SHIPPING INFORMATION SHIPPING INFORMATION
SHIPPING NOT APPLICABLE/NOT REGULATED NOT APPLICABLE/NOT REGULATED
NAME \ *
HAZARD CLASS/  Not Applicable © NotApplcapls T T
FACKING
GROUP: : . __
ﬂ\l NUMBER: Not Applicable Not Applicable
IMDG PAGE; Not Applicable Not Applicable

d G822 S2E 199 QUI TEeQTway] Jequy d20:50 90 e0 uer
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AMBER 1200 LIQUID DRILLING MUD ADDITIVE

Faye 4 of b

LJC)T W(PRODUDT REPORTABLE QUANTITY) o MNot AE;EHcable ) o
HAZARDOWS MNot Applicable
SUBSTANCES: ) o
TRANSFORT MNene Required MNone Required
LABEL
REQUIRED:

ICAO/ATA TRANSPORT CANADA
SHIPPING NOT APPLICABLE/NOT REGULATED NOT APPLICABLE/NOT REGULATED
NAME:
HAZARD CLASS: Not Applicable MNot Applicable
SUBSIDIARY Not Applicable Not Applicable
GL__A_SS: _ _ B
UN /D Not Applicable Not Applicable
NUMEER:
PACKING Not Applicable Not Applicable
GF_{QU P: ‘ L ) B
TRANSPORT None Required None Required
LABEL
REQUIRED:

PACKING INSTR:

PASSENGER  MNot Applicabia

Not Applicable
carce  Not Applicable

MAX NET QTY: PasseNGER  Not Applicable Not Applicable
carGO  Not Applicable
ADDITIONAL TRANSPORT INFORMATION
TECHNICAL ", Not Applicable
NAME (N.O.8.):
15. REGULATORY INFORMATION
INVENTORY INFORMATION
US TSCA: This product is manufactured in compliance with all provisions of the Toxic Substances
) Control Act, 15 U.8.C, _

CANADA DSL:  Components of this product have been reported to Environment Canada in accordance ‘
with subsection 25 of the Canadian Environmantal Protection Act and are included on the-
Domestic Substances List.

EEC EINECS:  Product was not required to be included in the European Inventory of Existing Chemical
Substances (EINECS) since the product (or its components) was regarded to be a
polymer by the EEC-Commission. This product fulfils the requirements of Councit
Directive 67/548/EEC, amended 79/831/EEC.

OTHER 3 The following components are defined as toxic chemicals subject to reporting
ENVIRONMENTAL requirements of Section 313 of Title Il and of 40 CFR 372 or subject to other EPA
INFORMATION regulations. *

COMPONENT ' GAS. NO. Yo TPQ(bs) RQ(lbs) 8313 RCRA TECA 12B

This produet does

not contain any

components regulated

under these sections

oithe EPA
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AMRBER 1200 LIQUID DRILLING MUD ADDITIVE

Page 5 of s
'PRODUCT CLASSIFICATION UNDER SECTION 311 OF SARA
ACUTE {Y) CHRONIC (N) FI_H_E (N) REACTIVE (N} PRESSURE (N)
16. OTHER INFORMATION
NFPA HAZARD RATING (National Fire Protection Association)
Fire FIRE: Materials that must be preheated belore ignition ¢an oceur.
1 HEALTH: Materials which on intense or continued exposure could cause temporary

Health 2 0 Reactivity incapacitation or possible residual injury unless prompt medical treatment is given

— REACTIVITY: Materials which in themselves are normally stable, even under fire
Special exposure conditions, and which are not reactive with water.

REASON FCR ISSUE:
Revisad

This information is given without any warranty or representalion, We de not assume any logal responsibility for same, nor do wg
give permission, induccment, gr recommendation to practico any patented Invention withoul a ficense. It is offered soicly for your
cansigoration, investigation and verification, Befere using any product, read its labal,
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10168 - DEFOAM-X

MATERIAL SAFETY DATA SHEET
DEFOAM-X

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

TRADE NAME: DEFOAM-X
CHEMICAL CLASS: Surfactant.
APPLICATIONS: Oil well drilling fluid additive. Defoamer.
EMERGENCY TELEPHONE: 281-561-1600
SUPPLIER: Supplied by a Business Unit of
M-I L.L.C.

P.O. Box 42842, Houston, Texas 77242-2842
See cover sheet for local supplier.

TELEPHONE: 281-561-1509
FAX: 281-561-7240
CONTACT PERSON: Sam Hoskin - Manager, Occupational Health

2. COMPOSITION, INFORMATION ON INGREDIENTS

INGREDIENT NAME: CAS No.: CONTENTS : EPA RQ: TPQ:
Glycol Blend 60-100 %

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW:
CAUTION! MAY CAUSE EYE, SKIN AND RESPIRATORY TRACT IRRITATION. Avoid contact with eyes, skin
and clothing. Avoid breathing airborne product. Keep container closed. Use with adequate ventilation. \Wash thoroughly
after handling.

This product is a/an white liquid. Dike and contain spills. Keep out of sewers and waterways.

ACUTE EFFECTS:
INHALATION: May beirritating to the respiratory tract if inhaled.

INGESTION: May cause gastric distress, nausea and vomiting if ingested.
SKIN: May beirritating to the skin.
EYES: May beirritating to the eyes.

CHRONIC EFFECTS:
CARCINOGENICITY:
IARC: Not listed. OSHA: Not regulated. NTP: Not listed.

ROUTE OF ENTRY:
Inhalation. Skin and/or eye contact.
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10168 - DEFOAM-X

TARGET ORGANS:
Respiratory system, lungs. Skin. Eyes.

4. FIRST AID MEASURES

GENERAL: Persons seeking medical attention should carry a copy of this MSDS with them.

INHALATION: Move the exposed person to fresh air at once. Perform artificial respiration if breathing has stopped. Get medical attention.

INGESTION: Drink a couple of glasses water or milk. Do NOT induce vomiting unless directed to do so by aphysician. Never give
anything by mouth to an unconscious person. Get medical attention.

SKIN: Wash skin thoroughly with soap and water. Remove contaminated clothing. Get medical attention if any discomfort
continues.

EYES: Promptly wash eyes with lots of water while lifting the eye lids. Continue to rinse for at least 15 minutes. Get medical

attention if any discomfort continues.

5. FIRE FIGHTING MEASURES

FLASH POINT (°F): >399 METHOD: PM Closed cup.
AUTO IGNITION TEMP. (°F): N/D
FLAMMABILITY LIMIT - LOWER(%): N/D
FLAMMABILITY LIMIT - UPPER(%): N/D

EXTINGUISHING MEDIA:
Carbon dioxide (CO2). Dry chemicals. Foam. Water spray, fog or mist.

SPECIAL FIRE FIGHTING PROCEDURES:
Wear positive-pressure, self-contained breathing apparatus (SCBA) and protective fire fighting clothing (including fire
fighting helmet, coat, pants, boots, and gloves). If protective equipment is not available or not used, fight fire from a
protected location or safe distance.

UNUSUAL FIRE & EXPLOSION HAZARDS:
No unusual fire or explosion hazards noted.

HAZARDOUS COMBUSTION PRODUCTS:
Irritating gases/vapors/fumes. Oxides of: Carbon.

6. ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS:
Wear proper personal protective equipment (see MSDS Section 8).

SPILL CLEAN-UP PROCEDURES:
Absorb in vermiculite, dry sand or earth and place into containers. Rinse area with water. Dike far ahead of larger spillsfor
later disposal. Do not contaminate drainage or waterways.

7. HANDLING AND STORAGE

HANDLING PRECAUTIONS:
Ventilate well, avoid breathing vapors. Use approved respirator if air contamination is above accepted level. Wear full
protective clothing for prolonged exposure and/or high concentrations. Eye wash and emergency shower must be
available at the work place. Wash hands often and change clothing when needed.
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10168 - DEFOAM-X

STORAGE PRECAUTIONS:
Store at moderate temperaturesin dry, well ventilated area. Keep in origina container.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

OSHA PEL: ACGIH TLV: OTHER:
INGREDIENT NAME: CAS No.: TWA: STEL: TWA: STEL: TWA: STEL: UNITS:
Glycol Blend No std.

INGREDIENT COMMENTS:
This product is regulated as nuisance particulates (dust/mist/aerosol). TLV: 3 mg/m3 resp. dust; PEL: 5 mg/m3 resp.

dust.
ENGINEERING CONTROLS:

Use appropriate engineering controls such as, exhaust ventilation and process enclosure, to reduce air contamination and
keep worker exposure below the applicable limits.

PROTECTIVE EQUIPMENT:

VENTILATION:  Supply natural or mechanical ventilation adequate to exhaust airborne product and keep exposures below the applicable
limits.

RESPIRATORS: If exposed to particulates/aerosols:
Use at least a NIOSH-approved N95 half-mask disposable or reuseable particulate respirator. In work environments
containing oil mist/aerosol use at least a NIOSH-approved P95 half-mask disposable or reuseable particul ate respirator.
If exposed to organic vapors:
Use a NIOSH/M SHA -approved organic vapor respirator. CCROV: CCR with organic vapor cartridge.

PROTECTIVE GLOVES:
Chemicd resistant gloves required for prolonged or repeated contact. Use protective gloves made of: Impermeable
material. Such as, Neoprene, nitrile, polyethylene or PVC.

EYE PROTECTION:
Wear chemical safety goggles where eye exposure is reasonably probable.

PROTECTIVE CLOTHING:
Wear appropriate clothing to prevent repeated or prolonged skin contact.

HYGIENIC WORK PRACTICES:
Wash promptly with soap and water if skin becomes contaminated. Change work clothing daily if there is any possibility
of contamination.

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE/PHYSICAL STATE: Liquid.

COLOR: White.

ODOR: Mild (or faint).

SOLUBILITY DESCRIPTION: Insoluble in water.

DENSITY/SPECIFIC GRAVITY (g/ml): 09-10 TEMPERATURE (°F): 68
VAPOR DENSITY (air=1): N/D

VAPOR PRESSURE: <1.0 mmHg TEMPERATURE (°F): 68
EVAPORATION RATE: N/D REFERENCE:

pH-VALUE, DILUTED SOLUTION: 5-8 CONCENTRATION (%,M): 1%
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10. STABILITY AND REACTIVITY

STABILITY: Normally stable.

CONDITIONS TO AVOID:
Avoid heat.

HAZARDOUS POLYMERIZATION:
Will not polymerize.

POLYMERIZATION DESCRIPTION:
Not relevant.

MATERIALS TO AVOID:

Strong oxidizing agents.

HAZARDOUS DECOMPOSITION PRODUCTS:

No specific hazardous decomposition products noted.

11. TOXICOLOGICAL INFORMATION

TOXIC DOSE - LD 50: >5000 mg/kg (oral rat)
TOXICOLOGICAL INFORMATION:

No toxicological dataisavailablefor this product. Toxicological data given aboveisfor amajor component.

12. ECOLOGICAL INFORMATION

ACUTE AQUATIC TOXICITY:

This product is approved for use under the U.S. Environmental Protection Agency (EPA) Region IX (California) General
NPDES Permit which regulates offshore discharges of drilling fluids. Contact M-I's Environmenta Affairs Department
for moreinformation.

This product passes the mysid shrimp toxicity test required by the U.S. Environmenta Protection Agency (EPA) Region
VI (Gulf of Mexico) NPDES Permit, which regulates offshore discharge of drilling fluids, when tested in a standard
drilling fluid. Contact M-1's Environmental Affairs Department for more information.

13. DISPOSAL CONSIDERATIONS

WASTE MANAGEMENT:

This product does not meet the criteria of a hazardous waste if discarded in its purchased form. Under RCRA, itisthe
responsibility of the user of the product to determine at the time of disposal, whether the product meets RCRA criteriafor
hazardous waste. Thisis because product uses, transformations, mixtures, processes, etc, may render the resulting
materials hazardous.

Empty containers retain residues. All labeled precautions must be observed.

DISPOSAL METHODS:

Recover and reclaim or recycle, if practical. Should this product become awaste, dispose of in a permitted industrial
landfill. Ensure that containers are empty by RCRA criteria prior to disposal in a permitted industrial landfill.

14. TRANSPORT INFORMATION
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U.S. DOT:
U.S. DOT CLASS:

CANADIAN TRANSPORT:
TDGR CLASS:

SEA TRANSPORT:
IMDG CLASS:

AIR TRANSPORT:
ICAO CLASS:

Not regulated.

Not regulated.

Not regulated.

Not regulated.

15. REGULATORY INFORMATION

REGULATORY STATUS OF INGREDIENTS:

NAME:
Glycol Blend

US FEDERAL REGULATIONS:
WASTE CLASSIFICATION:

REGULATORY STATUS:

STATE REGULATIONS:

STATE REGULATORY STATUS:

CANADIAN REGULATIONS:
REGULATORY STATUS:

CAS No: TSCA: CERCLA: SARA 302: SARA 313: DSL(CAN):
Yes No No No Yes

Not a hazardous waste by U.S. RCRA criteria. See Section 13.

This Product or its components, if a mixture, is subject to following regulations (Not meant to
be all inclusive - selected regulations represented):

SECTION 313: This product does not contain toxic chemical subject to the reporting
requirements of Section 313 of Title |11 of the Superfund Amendment and Reauthorization
Act of 1986 and 40 CFR Part 372.

SARA 311 Categories:
1: Immediate (Acute) Health Effects.

The components of this product are listed on or are exempt from the following international
chemical registries:

TSCA (U.S)

EINECS (Europe)

DSL (Canada)

This product or its components, if amixture, is subject to following regulations (Not meant to
be all inclusive - selected regulations represented):.

None.

PROPOSITION 65: This product does not contain chemicals considered by the State of
Cdifornias Safe Drinking Water and Toxic Enforcement Act of 1986 as causing cancer or
reproductive toxicity, and for which warnings are now required.

ThisMaterial Safety Data Sheet has been prepared in compilance with the Controled Product
Regulations.

Canadian WHM IS Classification: Not a Controlled Product.

16. OTHER INFORMATION

NPCA HMIS HAZARD INDEX:
FLAMMABILITY:

1 Slight Hazard
1 Slight Hazard
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REACTIVITY:
NPCA HMIS PERS. PROTECT. INDEX:

USER NOTES:

INFORMATION SOURCES:

PREPARED BY:

REVISION No./Repl. MSDS of:

MSDS STATUS:

DATE:

0 Minimal Hazard
J- Splash Goggles, Gloves, Synthetic Apron, Dust and Vapor Respirator.

N/A = Not applicable N/D = Not determined

OSHA Permissible Exposure Limits, 29 CFR 1910, Subpart Z, Section 1910.1000, Air
Contaminants.

ACGIH Threshold Limit Values and Biological Exposure Indices for Chemical Substances
and Physical Agents (latest edition).

Sax's Dangerous Properties of Industrial Materials, Sth ed., Lewis, R.J. Sr., (ed.), VNR, New
York, New York, (1997).

Product information provided by the commercial vendor(s).

Sam Hoskin/bb

2/February 17, 1998

Approved.

February 6, 2001

DISCLAIMER:

MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of the data are obtained from sources
beyond our direct supervision. We cannot make any assertions as to its reliability or completeness; therefore, user may rely onit only at user'srisk. We have
made no effort to censor or conceal deleterious aspects of this product. Since we cannot anticipate or control the conditiions under which this information and
product may be used, we make no guarantee that the precautions we have suggested will be adequate for all individuals and/or situations. It is the obligation of
each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this product. Additional information will be
furnished upon request to assist the user; however, no warranty, either expressed or implied, nor ligbility of any nature with respect to this product or to the data

herein is made or incurred hereunder.
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AMBER CHEMICAL, INC.
5201 BOYLAN STREET

BAKERSFIELD, CA 93308 FOR CHEMICAL EMERGENCY, SPIL >
(661) 325-2072 CHEMTREC-DAY OR NIGHT 1muiw IRE, EXPOSURE, ACCIDENT CALL

MATERIAL SAFETY DATA SHEET

___._______——_——_-—__—___-________—-——_-——-

MD-C

MSDS No. . AZ240 Date Created:1/05/05 Revised: N/A

SECTION 1. GENERAL PRODUCT INFORMATION
Trade Name: MD-C ..
Chemical Name: Modified Alkanolamide
Chemical Formula: Proprietary

Synonyms: Detergent ; Drilling Detergent ; M UD DETERGENT
NFPA Properties: Health: 1 Flammability: 0 Reactivity: 0

. SECTION 2. COMPOSITION / INFORMATION ON INGREDIENTS
No hazardous ingredients per 29 CFR Part 1910

SECTION 3. HAZARDS IDENTIFICATION
Description: Clear liquid .
Routes of Entry: Inhalation: Yes Skin: Yes Ingestion: Yes
Effects of Overexposure: May irritate eyes and/or skin.
Chronic & Acute Effects of overexposure: None known

. SECTION 4. FIRST AID MEASURES

Ingestion: Give large amounts of water and call a physician

Skin: Remove contaminated clothing and wash skin with soap and water for at least 15 minutes.
Inhalation: Remove to fresh air. If breathing is difficult, administer oxygen and call a physician.
Eyes: Immediately flush eyes with plenty of water for at least 15 minutes and call a physician.

SECTION 5. FIRE FIGHTING MEASURES
Flash Point: Not Applicable

Sensitivity to Mechanical Impact: None

Fire Fighting Extinguishing Media: Water spray, water fog, carbon dioxide, dry chemical, foam, sand or soil.

Fire Fighting Equipment: Wear appropriate Personal Protective Equipment and a NIOSH (or equivalent) self
contained (positive pressure if available) breathing apparatus with full face piece.
Fire and Explosion Hazards: None known.

Toxic Gasses Produced: Carbon monoxide, carbon dioxide and oxides of Nitrogen

SECTION 6. ACCIDENTAL RELEASE MEASURES

Accidental Release Measures: Wear appropriate Personal Protective Equipment, including a NIOSH (or
equivalent) approved respirator. Use inert materials to absorb the liquids prior to flushing the spill area with
copious amounts of water. Collect the waste in appropriate containers for disposal.

| SECTION 7. HANDLING AND STORAGE

Handling Information: Store in a cool, dry and well ventilated storage area. ‘Wear appropriate protective
clothing and equipment suitable for the work being done.

SECTION 8. EXPOSURE CONTROLS / PERSONAL PROTECTION |

Engineering Controls: If needed, use local exhaust to keep dust to a minimum. Practice good hygiene and
good housekeeping to minimize contamination. An eye-wash station and a safety shower should be located in .
the immediate area.

Protective Clothing: Wear rubber or plastic gloves, safety goggles (or safety glasses with a side-shield) and a
NIOSH (or equivalent) mask while handling this product.

Respiratory Protection: Wear a NIOSH (or equivalent) approved respirator or mask.

Page 1 of 2






MD-C MATERIAL SAFETY DATA SHEET

-~ SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Boiling Point: Not Determined Melting Point: Not Applicable
 Specific Gravity: 0.84 Color: Clear
Vapor Pressure: 1 mm Hg. Odor: MNild
Percent Volatility: Not Applicable. Appearance: Liquid
Vapor Density: Not Applicable pH: 7 - 9
Evaporation Rate: 1 Viscosity: Not Determined
| Solubility in Water: Soluble Flash Point: Not Applicable

SECTION 10. STABILITY AND REACTIVITY

Stability: Stable
Hazardous polymerization: Will not occur

Hazardous Decomposition Products: Carbon monoxide, carbon dioxide and oxides of Nitrogen.
Conditions to Avoid: Heat and humidity

Incompatibility: Strong oxidizers such as Hydrogen Peroxide, Bromine and Chromic Acid.

SECTION 11. TOXICOLOGICAL INFORMATION

Acute Oral Toxicity: No data available.
Acute Inhalation Toxicity: No data available.

Carcinogenicity: NTP: No IARC Monographs: No  OSHA Regulated: No

SECTION 12. ECOLOGICAL INFORMATION

No Data Avaiiable

SECTION 13. DISPOSAL CONSIDERATIONS

Waste Disposal Method: Disposal must be in accordance with federal, state and local regulations. Care must
be taken to prevent environmental contamination from the disposal of material, residues and containers.

SECTION 14. TRANSPORT INFORMATION

DOT Shipping Name: Not a DOT/IMO Hazardous Material

SECTION 15. REGULATORY INFORMATION

No other regulatory concerns k nown

SECTION 16. OTHER INFORMATION

MSDS No: A240

Prepared By: m .

Disclaimer: We believe the statements, technical information and recommendations contained herein are reliable, but they are given
without warranty or guarantee of any kind, expressed or implied, and we assume no responsibility for any damage or expense.

.
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MATERIAL SAFETY DATA SHEET

MSDS NO. 10068 Trade Name: POLY-PLUS® RD Revision Date: 10/08/2003

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

POLY-PLUS® RD
Chemical Family: Acrylamide copolymer.
Product Use: Oil well drilling fluid additive.
Emergency Telephone (24 hr.): 281-561-1600

Trade Name:

M-1L.L.C.

A Smith/Schlumberger Company
P.O. Box 42842

Houston, TX 77242
281-561-1511

Catherine Miller, Product Safety

Supplied by:

Telephone Number:
Contact Person:

Revision Number: 3
HMIS Rating
Health: 1 Flammability: 1 Physical Hazard: 0 PPE: E

HMIS Key: 4=Severe, 3=Serious, 2=Moderate, 1=Slight, 0=Minimal Hazard. *Chronic effects - See Section 11. See
Section 8 for Personal Protective Equipment recommendations.

2. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredient CAS NO: Wt. % Ingredient Comments:
)Anionic acrylamide 90 - 100 No comments.
copolymer

3. HAZARDS IDENTIFICATION

Emergency Overview: Caution! May cause mechanical irritation of eyes, skin and respiratory tract. Long

term inhalation of particulates may cause lung damage.

Canadian WHMIS:

UN PIN No: Not regulated WHMIS Class: Not a controlled product.
Physical Powder Odor: Odorless Color: White
State:

Potential Health Effects:

Acute Effects

Eye Contact:
Skin Contact:
Inhalation:
Ingestion:

May cause mechanical irritation
May cause mechanical irritation.
May cause mechanical irritation.

May cause gastric distress, nausea and vomiting if ingested.

Acute Effects Note: This product may release ammonia or amines when heated or exposed to high pH. Ammonia is
a severe eye, skin and respiratory irritant. Ammonia has a very strong odor and can be detected at levels as low as 5
ppm. Many amines are also eye, skin and respiratory irritants.





MATERIAL SAFETY DATA SHEET
Trade Name: POLY-PLUS® RD

MSDS NO. 10068 Revision Date: 10/08/2003 Page 2/5
Carcinogenicity & Chronic See Section 11 - Toxicological Information.
Effects:
Routes of Exposure: Eyes. Dermal (skin) contact. Inhalation.
Target Organs: Eyes. Skin. Respiratory System.

Medical Conditions Aggravated Skin. Respiratory.
By Over Exposure:

4. FIRST AID MEASURES

Eye Contact: Promptly wash eyes with lots of water while lifting eye lids. Continue to rinse for at
least 15 minutes. Get medical attention if any discomfort continues.

Skin Contact: Wash skin thoroughly with soap and water. Remove contaminated clothing and
launder before reuse. Get medical attention if any discomfort continues.

Inhalation: Move person to fresh air. If not breathing, give artificial respiration. If breathing is
difficult, give oxygen. Get medical attention.

Ingestion: Dilute with 2 - 3 glasses of water or milk, if conscious. Never give anything by
mouth to an unconscious person. If signs of irritation or toxicity occur seek medical
attention.

General Notes: Persons seeking medical attention should carry a copy of this MSDS with them.

5. FIRE FIGHTING MEASURES

Flammable Properties

Flash Point: F (C): NA
Flammable Limits in Air - Lower (%): ND
Flammable Limits in Air - Upper (%): ND
Autoignition Temperature: F(C) ND

Flammability Class: NA

Other Flammable Properties: Particulate may accumulate static electricity. Dusts at sufficient concentrations
can form explosive mixtures with air.

Extinguishing Media: Use extinguishing media appropriate for surrounding fire.

Protection Of Fire-Fighters:

Special Fire-Fighting Procedures: Do not enter fire area without proper personal protective equipment, including
NIOSH/MSHA approved self-contained breathing apparatus. Evacuate area and fight fire from a safe distance. Water
spray may be used to keep fire-exposed containers cool. Keep water run off out of sewers and waterways.

Hazardous Combustion Products: Ammonia or amines. Oxides of: Carbon. Nitrogen.

6. ACCIDENTAL RELEASE MEASURES

Personal Precautions: Use personal protective equipment identified in Section 8.

Spill Procedures: Evacuate surrounding area, if necessary. Wet product may create a slipping
hazard. Contain spilled material. Avoid the generation of dust. Sweep, vacuum,
or shovel and place into closable container for disposal.

Environmental Precautions: Do not allow to enter sewer or surface and subsurface waters. Waste must be
disposed of in accordance with federal, state and local laws.

7. HANDLING AND STORAGE

Handling: Put on appropriate personal protective equipment. Avoid contact with skin and
eyes. Avoid generating or breathing dust. Product is slippery if wet. Use only with
adequate ventilation. Wash thoroughly after handling.






MSDS NO. 10068
Storage:

MATERIAL SAFETY DATA SHEET
Trade Name: POLY-PLUS® RD

Revision Date: 10/08/2003

Page 3/5

Store in dry, well-ventilated area. Keep container closed. Store away from
incompatibles. Follow safe warehousing practices regarding palletizing, banding,

shrink-wrapping and/or stacking.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure Limits (TLV & PEL - 8H TWA):

Ingredient CAS NO: Wt. % ACGIHTLV | OSHA PEL Other Notes
/Anionic acrylamide 90 - 100 NA NA NA (2) (6)
copolymer

Notes

(1) Control as an ACGIH particulate not otherwise specified (PNOS): 10 mg/m? (Inhalable); 3 mg/m?® (Respirable) and
an OSHA particulate not otherwise regulated (PNOR): 15 mg/m? (Total); 5 mg/m? (Respirable).
(6) Ammonia or amines may be released when this component is heated or exposed to high pH. The recommended
exposure limits for ammonia are ACGIH TLV 25 ppm and OSHA PEL 50 ppm. No general recommended exposure
limit is available for amines. A NIOSH/MSHA approved respirator with ammonia/methylamine cartridges should be

used to protect against ammonia or amine inhalation exposure.

Engineering Controls: Use appropriate engineering controls such as, exhaust ventilation and process enclosure, to
ensure air contamination and keep workers exposure below the applicable limits.

Personal Protection Equipment

Eye/Face Protection:

Skin Protection:

Respiratory Protection:

General Hygiene
Considerations:

Dust resistant safety goggles.

Not normally necessary. If needed to minimize irritation: Wear appropriate clothing
to prevent repeated or prolonged skin contact. Wear chemical resistant gloves

such as: Nitrile. Neoprene.

If exposed to particulates/aerosols:

Use at least a NIOSH-approved N95 half-mask disposable particulate respirator.
In work environments containing oil mist/aerosol use at least a NIOSH-approved
P95 half-mask disposable or reuseable particulate respirator.

If exposed to organic vapors:

Use a NIOSH/MSHA-approved organic vapor respirator. CCROV: CCR with

organic vapor cartridge.

Refer to Exposure Limits table (Section 8) for component specific respiratory

protection recommendations.

Work clothes should be washed separately at the end of each work day.

Disposable clothing should be discarded, if contaminated with product.

PHYSICAL AND CHEMICAL PROPERTIES

Color:

Odor:

Physical State:

pH:

Vapor Pressure:

Vapor Density (Air=1):
Boiling Point:
Melting/Freezing Point:
Solubility (Water):

Specific Gravity (H20 =1):

Evaporation Rate:
Odor Threshold(s):

White

Odorless
Powder

7.7 (1% solution)
NA

NA

ND

ND

Soluble.
1.25-1.40 at 68F (20C)
NA

ND






MSDS NO. 10068

MATERIAL SAFETY DATA SHEET

Trade Name: POLY-PLUS® RD
Revision Date: 10/08/2003 Page 4/5

10. STABILITY AND REACTIVITY

Chemical Stability:
Conditions to Avoid:
Materials to Avoid:
Hazardous Decompaosition
Products:

Hazardous Polymerization:

Stable

Heat. Moisture.

Oxidizers.

For thermal decomposition products, see Section 5.

Will not occur

11. TOXICOLOGICAL INFORMATION

Component Toxicological Data

Ingredient

CAS NO: Acute Data

)Anionic acrylamide copolymer

Oral LD50: Estimated >2000 mg/kg (rat)

Product Toxicological Information:
Long term inhalation of particulate can cause irritation, inflammation and/or permanent injury to the lungs. llinesses
such as pneumoconiosis ("dusty lung™), pulmonary fibrosis, chronic bronchitis, emphysema and bronchial asthma may

develop.

This product contains trace amounts of acrylamide (< 0.1%). Acrylamide has been classified by the International
Agency for Research on Cancer (IARC) as a Group 2A carcinogen (probably carcinogenic to humans) and a suspect
carcinogen by the National Toxicology Program (NTP). (LOLI)

12. ECOLOGICAL INFORMATION

Product Ecotoxicity Data:

Biodegration:
Bioaccumulation:
Octanol/Water Partition
Coefficient:

Contact M-1 Environmental Affairs Department for available product ecotoxicity
data.

ND
ND
ND

13. DISPOSAL CONSIDERATIONS

Waste Classification:

Waste Management:

Disposal Method:

ND

Under U.S. Environmental Protection Agency (EPA) Resource Conservation and
Recovery Act ( RCRA), it is the responsibility of the user to determine at the time of
disposal, whether the product meets RCRA criteria for the hazardous waste. This
is because product uses, transformations, mixtures, processes, etc., may render
the resulting materials hazardous. Empty containers retain residues. All labeled
precautions must be observed.

Recover and reclaim or recycle, if practical. Should this product become a waste,
dispose of in a permitted industrial landfill. Ensure that the containers are empty
by the RCRA criteria prior to disposal in a permitted industrial landfill.

14. TRANSPORT INFORMATION

U.S. DOT
Shipping Description:

TDG (Canada):
Shipping Description:

Not regulated for transportation by DOT, TDG, IMDG, ICAO/IATA.

Not regulated






MATERIAL SAFETY DATA SHEET
Trade Name: POLY-PLUS® RD

MSDS NO. 10068 Revision Date: 10/08/2003 Page 5/5
UN PIN No: Not regulated
IMDG:
Shipping Description: Not regulated
ICAO/IATA:
Shipping Description: Not regulated

15. REGULATORY INFORMATION

U.S. Federal and State Regulations

SARA 311/312 Hazard Not a SARA 311/312 hazard.
Catagories:

SARA 302/304, 313; CERCLA Note: If no components are listed below, this product is not subject to the

RQ, California Proposition 65:  referenced SARA and CERCLA regulations and is not known to contain a
Proposition 65 listed chemical at a level that is expected to pose a significant risk
under anticipated use conditions.

International Chemical Inventories

Australia AICS - Components are listed or exempt from listing.

Canada DSL - Components are listed or exempt from listing.

European EINECS - Components are listed or exempt from listing.

U.S. TSCA - Components are listed or exempt from listing.

U.S. TSCA - No components are subject to TSCA 12(b) export notification requirements.

Canadian WHMIS:

Controlled Products Regulations Statement: This product has been classified in accordance with the hazard criteria of
the CPR and the MSDS contains all the information required by the CPR.

WHMIS Class: Not a controlled product.

16. OTHER INFORMATION

The following sections have been revised: All sections.

NA - Not Applicable, ND - Not Determined.

Disclaimer:

MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of the data are
obtained from sources beyond our direct supervision. We can not make any assertions as to its reliability or completeness; therefore, user may
rely on it only at user’s risk. We have made no effort to censor or conceal deleterious aspects of this product. Since we cannot anticipate or
control the conditions under which this information and product may be used, we make no guartantee that the precautions we have suggested will
be adequate for all individuals and/or situations. It is the obligation of each user of this product to comply with the requirements of all applicable
laws regarding use and disposal of this product. Additional information will be furnished upon request to assist the user; however, no warranty,
either expressed or implied, nor liability of any nature with respect to this product or to the data herein is made or incurred hereunder.





AMBER CHEMICAL INCORPORATED

52017 BOYLAN STREET, BAKERSFIELD, CA 93308 (661) 325-2072
REVISION DATE : 5/20/2000

FOR CHEMICAL EMERGENCY, SPILL, LEAK, FIRE, EXPOSURE, ACCIDENT CALL
EMERGENCY TELEPHONE NUMBER: CHE?\:[TREC—DALY OR NIGHT 1-800-424-9300. ape 1 of 3

SECTION ONE - PRODUCT DESCRIPTION

PRODUCT NAME: TBP-EX DEFOAMER

CHEMICAL DESCRIPTION: Blend of Trialkyl Phosphate/Aliphatic Alcohol/Hydrocarbon
SYNONYMS: None
DOT HAZARD CLASS: Non-Hazardous

DOT SHIPPING NAME:: Chemicals, n.o.i.

SECTION TWO - HAZARDOUS INGREDIENT

CHEMICAL CAS NUMBER e PRESENT ILY. OR _PEL
Tributyl Phosphalte 126-73-8 35% TWA=0.2ppm

SECTION THREE - PHYSICAL DATA

BOILING POINT - 285°F SPECIFIC GRAVITY (H0=1) - .91
SOLUBILITY IN WATER (% BY VOLUME) - Slightly FREEZING POINT - N.A.
EVAPORATION RATE (BUTYL ACETATE = 1) - N.A. VAPOR PRESSURL @ 20°C - <Ilmm
% VOLATILES BY VOLUME - Nil VAPOR DENSITY - >]
APPEARANCE AND ODOR - Clcar, pale brown liquid with characteristic odor

SECTION FOUR - FIRE AND EXPLOSION HAZARD

—

FLASH POINT [TEST METHOD(S)] 310°F (Cleveland Open Cup)

FLAMMABLE LIMITS IN AIR, % BY VOLUME -- Not Established

EXTINGUISHING MEDIA - Water, Dry Chemical, Carbon Dfi;]xid{;, Foam

UNUSUAL FIRE AND EXPLOSION HAZARDS - NONE

SPECIAL FIRE FIGHTING PROCEDURES - As with most chemical fires, it is advised that firemen

be supplied with self-contained breathing devices equipped with full face piece..

while Amber Chem. .

beliaves lhatthe dataconlained hereinare lactualand the opinions expressed are those of qualihied experisregaramnglheresullsofthetests conductie:
the datg are nottobe lakenasawarranlyorrepresentationlorwhich €Ml. 1assumeslegaliesponsibulity. They are ollered solely toryourconsideration, investigalio:
and verification. Any use of these dala and information mus! be determined by the user in accordance with applicable Federal, State and iac:l laws and regulalions.






page 2 of 3

HEALTH AND FIRST AID DATA

ACUTE EFFECTS OF OVEREXPOSURE:

SWALLOWING - Ingestion may cause irritation to the membrances ot the mouth, throat and

gastrointestinal tract. Nausea, vomiting, cramps and diarrhea may occur. In severe cases, tissus ulceration
and central nervous system effects may resull.

SECTION FIVE -

SKIN ABSORPTION - None currently known.,

INHALATION - No health effects are known to occur from inhalation of this product. Inhalation of
mists or sprays may result in non-specific irritation of the upper respiratory tract.

SKIN CONTACT - Contact with skin could produce severe local irritation.

EYE CONTACT - Severe local irritation may result. CORNEAL DAMAGE MAY OCCUR IF NOT
PROMPTLY WASHED AWAY WITH WATER.

CHRONIC EFFECTS OF OVEREXPOSURE - No chronic sffects, either systemic or local are known.

OTHER HEALTH HAZARDS - None currently known.

EMERGENCY AND FIRST AID PROCEDURES:

SWALLOWING - Give large amounts of warm salt water to induce vomiting or by putting finger down the
patient's throat. Vomiting should be encouraged until vomitus is clear. Milk, eggs, or olive oil may be given
after vomiting, for their soothing effect. Obtain medical attention.

SKIN - Flush affected area with water, followed by washing with soap and water unlil all material is
removed. Obtain medical attention if irritation persists.

INHALATION - Remove from contaminated atmosphere. If symptoms of respiratory discomfort
persist, obtain medical attention.

EYES - Immediately flush eyes with large quantities of water. Do not attempt to neutralize with
chemical agents. Obtain medical attention if irritation persists.

I'LY OR PEL AND SOURCE - None currently established.

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM:

HEALTH: (2) HAZ ARD INDEX *
FLAMMABILITY: (1) 4 SEYEREHAZARD
3 SERIOUS HAZARD
REACTIVITY: (1) 2 MODERATEHAZARD
| SLIGHT HAZARD
PERSONAL PROTECTION EQUIPMENT: (C) 0 MINIMAL HAZARD

Goggles, gloves, synthetic apron.

*USED AND ASSIGNED BY BER CHEMICAL: INC. TO IDENTIFY HAZARDS OF THE
MATERIAL. SEE






INCOMPATIBILITY WITH OTHER MATERIALS: None currently  known.
HAZARDOUS DECOMPOSITION PRODUCTS: None currently known.

HAZARDOUS POLYMERIZATION: Will not occur.

CONDITIONS TO AVOID: None currently known.

SECTION SEVEN - SPILL AND DISPOSAL
PROCEDURES

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Woaear suitable protective
equipment. Small Spills: Absorb liquid with absorbent material. Large Spills: Stop spill at source. Dike area of the spil
o prevent spreading. Pump liquids into waste containers. Remaining liquids can be absorbad.

WASTE DISPOSAL METHOD: Incinerate or landfill where permitted under appropriate federal, state and
local regulations. TBP-EX DEFOAMER would be definad as hazardous (Corrosive) by the U.S. EPA, and must be
disposed of in accordance with the law. Questions concerning disposal should be directed to Amber Chemical.

SECTION EIGHT - SPECIAL PROTECTION
INFORMATION

RESPIRATORY PROTECTION: Sell-contained breathing apparatus in high concentrations. Normally not
required.

VENTILATION: Gensral (mechanical) room ventilation is expecled to be satisfactory.
PROTECTIVE GLOVES: Bulyl or neoprene rubber.
EYE PROTECTION: Monogoggles.

OTHER PROTECTIVE EQUIPMENT: Synthstic apron, eye wash station.

SECTION NINE - SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING: Do not get in
eyes, on skin, or on clothing. Wash thoroughly after handling. Soiled clothing should be removed and
laundered before reuse. Store below 120°F.





Material Safety Data Sheet
Material Name: PARCO DEFOAMER 14 ID: 231429DLM400 / IDH No. 594704

*** Section 1 - Chemical Product and Company Identification * * *

Product Trade Name PARCO DEFOAMER 14
Manufacturer Information

Henkel Surface Technologies Contact Phone: (248) 583-9300
Henkel Corporation
32100 Stephenson Highway Chemtrec Emergency # (800) 424-9300

Madison Heights, Ml 48071

*** Section 2 - Composition / Information on Ingredients * * *

CAS # Component Percent

64742-53-6 Petroleum distillates, hydrotreated light naphthenic >80

*** Section 3 - Hazards Identification ***

Emergency Overview:
CAUTIONI! This product may cause eye and skin irritation. Excessive inhalation of this material causes headache,
dizziness, nausea and incoordination.

Eye Contact:
This product may cause irritation to the eyes.

Skin Contact:
Prolonged and/or repeated skin contact with this product may cause irritation/dermatitis.

Ingestion:
Ingestion can cause gastrointestinal irritation, nausea, vomiting and diarrhea. Small amounts of this product, if
aspirated into the lungs, may cause mild to severe pulmonary injury.

Inhalation:
Inhalation of vapors or mists of the product may be irritating to the respiratory system. Excessive inhalation of this
material causes headache, dizziness, nausea and incoordination.

Medical Conditions Aggravated by Exposure:
Pre-existing eye, skin and respiratory disorders.

*** Section 4 - First Aid Measures ***

Eye Contact:
In case of contact with eyes, rinse immediately with plenty of water and seek medical advice. If irritation persists
get medical attention.
Skin Contact:
For skin contact, wash immediately with soap and water. If irritation persists, get medical attention.
Ingestion:
If the material is swallowed, get immediate medical attention or advice -- Do not induce vomiting.
Inhalation:
If mist or vapor of this product is inhaled, remove person immediately to fresh air. Seek medical attention if
symptoms develop or persist.
First Aid: Notes to Physician
This material, if aspirated into the lungs, may cause chemical pneumonitis; treat the affected person
appropriately.

*** Section 5 - Fire Fighting Measures * **

Page 1 of 5 Issue Date: 02/29/08 Revision: 1.0111





Material Safety Data Sheet

Material Name: PARCO DEFOAMER 14 ID: 231429DLM400 / IDH No. 594704
Flash Point: 280 °F (137.8 °C) Method Used: C.O.C. Flammability Combustible (111B)
Classification:
Upper Flammable Not determined Lower Flammable Not determined
Limit (UFL): Limit (LFL):

Fire & Explosion Hazards:
This product is combustible at high temperatures.
Decomposition Products:
Upon decomposition, this product emits carbon monoxide, carbon dioxide and/or low molecular weight
hydrocarbons.
Extinguishing Media:
Dry chemical, foam, carbon dioxide, water fog.
Fire-Fighting Instructions:
Firefighters should wear full protective clothing including self contained breathing apparatus.

*** Section 6 - Accidental Release Measures ***

Containment Procedures:
Stop the flow of material, if this is without risk. Wear appropriate protective equipment and clothing during clean-
up. Remove sources of ignition.

Clean-Up Procedures:
Absorb spill with inert material. Shovel material into appropriate container for disposal. Dispose of collected
material according to regulation.

*** Section 7 - Handling and Storage ***

Handling Procedures:
Avoid contact with eyes, skin and clothing. Avoid breathing vapors or mists of this product. Eliminate all sources
of ignition. Do not take internally. For industrial use only. Launder work clothes frequently.

Storage Procedures:
Keep container tightly closed and in a cool, well-ventilated place away from incompatible materials. Do not
pressurize, cut, heat or weld containers. Empty product containers may contain product residue. Do not reuse
empty containers.

*** Section 8 - Exposure Controls / Personal Protection ***

Exposure Guidelines:
A: General Product Information
Keep formation of airborne mists to a minimum. If oil mists are generated, observe the OSHA exposure limit of 5
mg/m3.
B: Component Exposure Limits
ACGIH, OSHA, and NIOSH have not developed exposure limits for any of this product's components.
Engineering Controls:
Ventilation should effectively remove and prevent buildup of any vapor or mist generated from the handling of this
product.
PERSONAL PROTECTIVE EQUIPMENT
As prescribed in the OSHA Standard for Personal Protective Equipment (29 CFR 1910.132), employers must
perform a Hazard Assessment of all workplaces to determine the need for, and selection of, proper protective
equipment for each task performed.
Eyes/Face Protective Equipment:
Wear chemical goggles; face shield (if splashing is possible).
Skin Protection:
Use impervious gloves. Use of impervious apron and boots are recommended.

Page 2 of 5 Issue Date: 02/29/08 Revision: 1.0111





Material Safety Data Sheet
Material Name: PARCO DEFOAMER 14 ID: 231429DLM400 / IDH No. 594704

Respiratory Protection:
If mist is generated (heating, spraying) and engineering controls are not sufficient, wear approved organic vapor
respirator suitable for oil mist.

Work Practices:
Eye wash fountain and emergency showers are recommended.

*** Section 9 - Physical & Chemical Properties ***

Physical State: Liquid Appearance: Opaque tan
Odor: Light petroleum oil Vapor Pressure: Not determined
Vapor Density: Not determined Boiling Point: >350 °F (>176.7 °C)
Specific Gravity: 0.85-0.90 pH: 6.5-7.5
Viscosity: Not determined VOC: 1.9% (EPA Method 24)
Solubility Water:  Emulsifiable Evaporation Rate: Not applicable
Percent Volatile: Not determined Percent Solids: Not applicable

*** Section 10 - Chemical Stability & Reactivity Information ***

Chemical Stability:
Stable under normal conditions.
Conditions to Avoid:
Keep away from heat, ignition sources and incompatible materials.
Incompatibility:
This product may react with strong oxidizing agents.
Decomposition Products:
Upon decomposition, this product emits carbon monoxide, carbon dioxide and/or low molecular weight
hydrocarbons.
Hazardous Polymerization:
Will not occur.

*** Section 11 - Toxicological Information ***

Acute Toxicity:
A: General Product Information
No information available for the product.
B: Component Analysis - LD50/LC50
Petroleum distillates, hydrotreated light naphthenic (64742-53-6)
Inhalation LC50 Rat: 2.18 mg/L/4H; Oral LD50 Rat: >5000 mg/kg; Dermal LD50 Rabbit: >2000 mg/kg

Carcinogenicity:
A: General Product Information

No information available for the product.
B: Component Carcinogenicity

None of this product's components are listed by ACGIH, IARC, OSHA, NIOSH, or NTP.
Chronic Toxicity

No information available for the product.
Epidemiology:

No information available for the product.
Neurotoxicity:

No information available for the product.
Mutagenicity:

No information available for the product.
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Material Safety Data Sheet
Material Name: PARCO DEFOAMER 14 ID: 231429DLM400 / IDH No. 594704

Teratogenicity:
No information available for the product.

Other Toxicological Information:
None available.

*** Section 12 - Ecological Information * **

Ecotoxicity:
A: General Product Information
No data available for this product.
B: Component Analysis - Ecotoxicity - Aquatic Toxicity
Petroleum distillates, hydrotreated light naphthenic (64742-53-6)

Test & Species Conditions
96 Hr LC50 Pimephales promelas >5000 mg/L
48 Hr EC50 Daphnia magna >1000 mg/L

Environmental Fate:
No data is available concerning the environmental fate, biodegradation or bioconcentration for this product.

*** Section 13 - Disposal Considerations * * *

US EPA Waste Numbers & Descriptions:
A: General Product Information
Material, if discarded, is not expected to be a characteristic hazardous waste under RCRA.
B: Component Waste Numbers
No EPA Waste Numbers are applicable for this product's components.
Disposal Instructions:
Dispose of waste material according to Local, State, Federal, and Provincial Environmental Regulations.

*** Section 14 - Transportation Information ** *

US DOT Information
Shipping Name: Please refer to the container label for transportation information.

*** Section 15 - Regulatory Information ***

US Federal Regulations

A: General Product Information
This product is considered hazardous under 29 CFR 1910.1200 (Hazard Communication).

B: Component Analysis
None of this products components are listed under SARA Section 302 (40 CFR 355 Appendix A), SARA Section
313 (40 CFR 372.65), or CERCLA (40 CFR 302.4).

SARA 311/312: Acute: Yes Chronic: No Fire: No Pressure: No Reactive: No
State Regulations
A: General Product Information
No additional information available.
B: Component Analysis - State
The following components appear on one or more of the following state hazardous substances lists:

Component CAS # CA FL MA MN NJ PA
Petroleum distillates, hydrotreated light 64742-53-6 No No Yes No No No
naphthenic

Other Regulations
A: General Product Information
All components are on the U.S. EPA TSCA Inventory List.
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Material Safety Data Sheet

Material Name: PARCO DEFOAMER 14 ID: 231429DLM400 / IDH No. 594704
B: Component Analysis - Inventory
Component CAS # TSCA DSL EINECS
Petroleum distillates, hydrotreated light naphthenic 64742-53-6 Yes Yes Yes

C: Component Analysis - WHMIS IDL
No components are listed in the WHMIS IDL.

*** Section 16 - Other Information ***

NFPA Ratings: Health: 1 Fire: 1 Reactivity: O

Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe

HMIS Ratings: Health: 1 Fire: 1 Reactivity: 0

Hazard Scale: 0 = Minimal 1 = Slight 2 = Moderate 3 = Serious 4 = Severe * = Chronic hazard

Key/Legend
EPA = Environmental Protection Agency; TSCA = Toxic Substance Control Act; ACGIH = American Conference
of Governmental Industrial Hygienists; IARC = International Agency for Research on Cancer; NIOSH = National
Institute for Occupational Safety and Health; NTP = National Toxicology Program; OSHA = Occupational Safety
and Health Administration; NFPA = National Fire Protection Association; HMIS = Hazardous Material
Identification System; CERCLA = Comprehensive Environmental Response, Compensation and Liability Act;
SARA = Superfund Amendments and Reauthorization Act

The information presented herein is believed to be factual as it has been derived from the works and opinions of
persons believed to be qualified experts; however, nothing contained in this information is to be taken as a
warranty or representation for which Henkel Surface Technologies bears legal responsibility. The user should
review any recommendations in the specific context of the intended use to determine whether they are
appropriate.

Contact: Product Safety and Regulatory Affairs
Contact Phone: (248) 583-9300

This is the end of MSDS # 231429DLM400 / IDH No. 594704
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Material Safety Data Sheet
Potassium Hydroxide

Section 1 - Chemical Product and Company Identification

MSDS Name: Potassium Hydroxide
Catalog Numbers: KOH-4, KOH-8, KOH-40, KOH-BULK
Synonyms: Caustic potash, Lye, Potassium hydrate
Company Identification:
Essential Depot, Inc. 4210 Lafayette Ave, Sebring, FL 33875
For information, call: 863-658-4230
For CHEMTREC assistance, call 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

Section 2 - Composition, Information on Ingredients

CAS# Chemical Name Percent EINECS/ELINCS

1310-58-3 Potassium hydroxide (KOH) 100.0 215-181-3

Section 3 - Hazards Identification

EMERGENCY OVERVIEW

Appearance: white or yellow. Danger! Corrosive. Water-Reactive. Harmful if swallowed. Causes severe eye and skin burns. Causes severe
digestive and respiratory tract burns.

Target Organs: None.

Potential Health Effects

Eye: Causes severe eye burns. May cause irreversible eye injury. Contact may cause ulceration of the conjunctiva and cornea. Eye damage
may be delayed.

Skin: Causes skin burns. May cause deep, penetrating ulcers of the skin.

Ingestion: Harmful if swallowed. May cause circulatory system failure. May cause perforation of the digestive tract. Causes severe digestive
tract burns with abdominal pain, vomiting, and possible death.

Inhalation: Harmful if inhaled. Irritation may lead to chemical pneumonitis and pulmonary edema. Causes severe irritation of upper
respiratory tract with coughing, burns, breathing difficulty, and possible coma.

Chronic: Prolonged or repeated skin contact may cause dermatitis. Prolonged or repeated eye contact may cause conjunctivitis.

Section 4 - First Aid Measures

Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical aid
immediately.

Skin: Get medical aid immediately. Immediately flush skin with plenty of soap and water for at least 15 minutes while removing
contaminated clothing and shoes. Discard contaminated clothing in a manner which limits further exposure.

Ingestion: Do NOT induce vomiting. If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never give anything by mouth to an
unconscious person. Get medical aid immediately.

Inhalation: Get medical aid immediately. Remove from exposure to fresh air immediately. If breathing is difficult, give oxygen. If breathing
has ceased apply artificial respiration using oxygen and a suitable mechanical device such as a bag and a mask.

Notes to Physician: Treat symptomatically and supportively.

Section 5 - Fire Fighting Measures

General Information: As in any fire, wear a self-contained breathing apparatus in pressure-demand, MSHA/NIOSH (approved or
equivalent), and full protective gear. Use water with caution and in flooding amounts. Contact with moisture or water may generate sufficient
heat to ignite nearby combustible materials.

Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray or alcohol-resistant foam.

Section 6 - Accidental Release Measures

General Information: Use proper personal protective equipment as indicated in Section 8.
Spills/Leaks: Vacuum or sweep up material and place into a suitable disposal container. Avoid generating dusty conditions.
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Section 7 - Handling and Storage

Handling: Wash thoroughly after handling. Use with adequate ventilation. Do not allow water to get into the container because of violent
reaction. Do not get in eyes, on skin, or on clothing. Do not ingest or inhale.

Storage: Store in a tightly closed container. Store in a cool, dry, well-ventilated area away from incompatible substances. Keep away from
strong acids. Keep away from water. Keep away from metals. Keep away from flammable liquids. Keep away from organic halogens.

Section 8 - Exposure Controls, Personal Protection

Engineering Controls: Use adequate general or local exhaust ventilation to keep airborne concentrations below the permissible exposure
limits.
Exposure Limits

Chemical Name ACGIH NIOSH OSHA - Final PELs

Potassium hydroxide (KOH) C 2 mg/m3 none listed none listed

OSHA Vacated PELs: Potassium hydroxide (KOH): C 2 mg/m3

Personal Protective Equipment

Eyes: Wear safety glasses and chemical goggles or face shield if handling liquids.

Skin: Wear appropriate gloves to prevent skin exposure.

Clothing: Wear appropriate protective clothing to prevent skin exposure.

Respirators: Follow the OSHA respirator regulations found in 29CFR 1910.134 or European Standard EN 149. Always use a NIOSH or
European Standard EN 149 approved respirator when necessary.

Section 9 - Physical and Chemical Properties

Physical State: Solid

Appearance: white or yellow

Odor: odorless

pH: 13.5 (0.1M solution)

Vapor Pressure: Not available.

Vapor Density: Not available.

Evaporation Rate:Not available.

Viscosity: Not available.

Boiling Point: 2408 deg F
Freezing/Melting Point:680 deg F
Autoignition Temperature: Not applicable.
Flash Point: Not applicable.

Decomposition Temperature:Not available.
NFPA Rating: (estimated) Health: 3; Flammability: 0; Reactivity: 1
Explosion Limits, Lower:Not available.
Upper: Not available.

Solubility: Soluble in water

Specific Gravity/Density:2.04

Molecular Formula:KOH

Molecular Weight:56.1047

Section 10 - Stability and Reactivity

Chemical Stability: Stable. Readily absorbs carbon dioxide and moisture from the air and deliquesces.

Conditions to Avoid: Incompatible materials, moisture, contact with water, acids, metals.

Incompatibilities with Other Materials: Generates large amounts of heat when in contact with water and may steam and splatter. Reacts
with chlorine dioxide, nitrobenzene, nitromethane, nitrogen trichloride, peroxidized tetrahydrofuran, 2,4,6-trinitrotoluene, bromoform+ crown
ethers, acids alcohols, sugars, germanium cyclopentadiene, maleic dicarbide. Corrosive to metals such as aluminum, tin, and zinc to cause
formation of flammable hydrogen gas.

Hazardous Decomposition Products: Oxides of potassium.

Hazardous Polymerization: Has not been reported.






Section 11 - Toxicological Information

RTECS#:

CAS# 1310-58-3: TT2100000

LD50/LC50:

CAS# 1310-58-3:

Draize test, rabbit, skin: 50 mg/24H Severe;
Oral, rat: LD50 = 273 mg/kg; <BR.

Carcinogenicity:

CAS# 1310-58-3: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.
Epidemiology: No data available.

Teratogenicity: No information reported.

Reproductive Effects: No data available.

Neurotoxicity: No data available.

Mutagenicity: No data available.

Other Studies: No data available.

Section 12 - Ecological Information

Ecotoxicity: Fish: Mosquito Fish: LC50 = 80.0 mg/L; 24 Hr.; Unspecified No data available.

Environmental: No information found.
Physical: No information found.
Other: No information available.

Section 13 - Disposal Considerations

Chemical waste generators must determine whether a discarded chemical is classified as a hazardous waste. US EPA guidelines for the
classification determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must consult state and local hazardous waste

regulations to ensure complete and accurate classification.
RCRA P-Series: None listed.
RCRA U-Series: None listed.

Section 14 - Transport Information

US DOT IATA RID/ADR IMO Canada TDG
— . POTASSIUM POTASSIUM
Shipping Name: HYDROXIDE, SOLID HYDROXIDE
Hazard Class: 8 8(9.2)
UN Number: UN1813 UN1813
Packinc__:; Group: II 1I
Section 15 - Regulatory Information
US FEDERAL
TSCA

CAS# 1310-58-3 is listed on the TSCA inventory.

Health & Safety Reporting List

None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules

None of the chemicals in this product are under a Chemical Test Rule.
Section 12b






None of the chemicals are listed under TSCA Section 12b.

TSCA Significant New Use Rule

None of the chemicals in this material have a SNUR under TSCA.
SARA

Section 302 (RQ)

CAS# 1310-58-3: final RQ = 1000 pounds (454 kg)

Section 302 (TPQ)

None of the chemicals in this product have a TPQ.

SARA Codes

CAS # 1310-58-3: acute, reactive.

Section 313

No chemicals are reportable under Section 313.

Clean Air Act:

This material does not contain any hazardous air pollutants. This material does not contain any Class 1 Ozone depletors. This material does
not contain any Class 2 Ozone depletors.

Clean Water Act:

CAS# 1310-58-3 is listed as a Hazardous Substance under the CWA. None of the chemicals in this product are listed as Priority Pollutants
under the CWA. None of the chemicals in this product are listed as Toxic Pollutants under the CWA.

OSHA:

None of the chemicals in this product are considered highly hazardous by OSHA.

STATE

CAS# 1310-58-3 can be found on the following state right to know lists: California, New Jersey, Florida, Pennsylvania, Minnesota,
Massachusetts.

California No Significant Risk Level: None of the chemicals in this product are listed. European/International Regulations
European Labeling in Accordance with EC Directives

Hazard Symbols:

C

Risk Phrases:

R 22 Harmful if swallowed.

R 35 Causes severe burns.

Safety Phrases:

S 26 In case of contact with eyes, rinse immediately
with plenty of water and seek medical advice.

S 36/37/39 Wear suitable protective clothing, gloves
and eye/face protection.

S 45 In case of accident or if you feel unwell, seek
medical advice immediately (show the label where
possible).

WGK (Water Danger/Protection)

CAS# 1310-58-3: 1

Canada

CAS# 1310-58-3 is listed on Canada's DSL List. CAS# 1310-58-3 is listed on Canada's DSL List.
This product has a WHMIS classification of D1B, E.

CAS# 1310-58-3 is listed on Canada's Ingredient Disclosure List.

Exposure Limits

CAS# 1310-58-3: OEL-AUSTRALIA:TWA 2 mg/m3 OEL-BELGIUM:STEL 2 mg/m3
OEL-DENMARK:TWA 2 mg/m3 OEL-FINLAND:TWA 2 mg/m3 OEL-FRANCE:STEL 2 m
g/m3 OEL-JAPAN:STEL 2 mg/m3 OEL-THE NETHERLANDS:TWA 2 mg/m3 OEL-SWI
TZERLAND:TWA 2 mg/m3 OEL-UNITED KINGDOM:TWA 2 mg/m3;STEL 2 mg/m3 OEL
IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV OEL IN NEW ZEAL
AND, SINGAPORE, VIETNAM check ACGI TLV

Section 16 - Additional Information

MSDS Creation Date: 6/21/1999

Revision #3 Date: 10/06/2000

The information above is believed to be accurate and represents the best information currently available to us. However, we make no
warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume no liability resulting

from its use. Users should make their own investigations to determine the suitability of the information for their particular purposes. In no
event shall Essential Depot, Inc. be liable for any claims, losses, or damages of any third party or for lost profits or any special, indirect, incidental
consequential or exemplary damages, howsoever arising, even if Essential Depot, Inc. has been advised of the possibility of such damages.





0372172002 11:44 PM Federal B32-295-2533 3/8

10612 - LIGNITE

MATERIAL SAFETY DATA SHEET
LIGNITE

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

TRADE NAME: LIGNITE
APPLICATIONS: Oil well drilling fluid additive. Dispersant
EMERGENCY TELEPHONE: 281-561-1600
SUPPLIER: Supplied by a Business Unit of
M-I L.L.C.
P.O. Box 42842, Houston, Texas 77242-2842
See cover sheet for local suppher.
TELEPHONE: 281-561-1509
FAX: 281-561-7240
CONTACT PERSON.: Sam Hoskin - Manager, Occupational Health

e
e e

2. COMPOSITION, INFORMATION ON INGREDIENTS

INGREDIENT NAME: CAS No.: CONTENTS: EPARQ: TPQ:
Silica, crystalling, quartz 14808-60-7 0-5 %
Lignite 1415-93-6 95-100 %

3. HAZARDS IDENTIFICATION

e il (TR L

EMERGENCY OVERVIEW: _ ‘ |
CAUTION! MAY CAUSE EYE, SKIN AND RESPIRATORY TRACT IRRITATION. Avoid contact with eyes, skin

and clothing. Avoid breathing airbome product. Keep container closed. Use with adequate ventilation. Wash thoroughly
after handling,

This product is 2/an black powder, May form explosive dust-air mixtures, Slippery when wet.

ACUTE EFFECTS:

HEALTH HAZARDS, GENERAL.: | | |
Particulates may cause mechanical irritation to the eyes, nose, throat and lungs. Particulate inhalation may lead to
pulmonary fibrosis, chronic bronchitis, emphysema and bronchial asthma. Dermatitis and asthmza may result from shont
contact periods.

INHALATION:  May be irritating to the respiratory tract if inhaled.

INGESTION: May cause gastric distress, nausea and vomiting if ingested.
SKIN: May be irritating to the skin.
EYES: May be irTitating to the cyes.

CHRONIC EFFECTS:

1/6
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CARCINOGENICITY:
IARC: Not listed. OSHA: Not regulated. NTP: Not listed.

ATTENTION! CANCER HAZARD. CONTAINS CRYSTALLINE SILICA WHICH CAN CAUSE CANCER. Risk
of cancer depends on duration and level of exposure.

IARC Monographs, Vol. 68, 1997, concludes that there is sufficient evidence that inhaled crystalline silica in the form of
quartz or cnistobalite from occupational sources causes cancer in humans. JARC classification Group 1.

ROUTE OF ENTRY:
[nhalation. Skin and/or eye contact,

TARGET ORGANS:
Respiratory system, lungs. Skin. Eyes.

4. FIRST AID MEASURES

S e i " ey

GENERAL. Persons seekang medical attention should carry 2 copy of this MSDS with them.

INMALATION: Move the exposed person to fresh air at once. Perform antificial respiration if breathing has stopped. Get medical attention.

INGESTION: Drink a couple of glasses water or milk. Do NOT induce vomiting unless directed to do so by a physician. Never give
anything by mouth to an uncenscious person. Get medical attenhon.

SKIN: Wash skin thoroughly with soap and water. Remove contaminated clothing, Get medical attention 1f any discomfort
continues.

EYES: Promptly wash eyes with lots of water while lifting the eye lids. Continue to rinse for at least 15 minutes. Get medical

attention if any discomfort continues.

5. FIRE FIGHTING MEASURES

-

el ="

FLASH POINT (?F): 309 METHOD: PM Closed cup.
AUTO IGNITION TEMP. (?F): N/D
FLAMMABILITY LIMIT - LOWER(%):  ND
FLAMMABILITY LIMIT - UPPER{%): N/D

EXTINGUISHING MEDIA.:
Carbon dioxide (CO2). Dry chemicals. Foam. Water spray, fog or mist.

SPECIAL FIRE FIGHTING PROCEDURES:
No specific fire fighting procedure given.

UNUSUAL FIRE & EXPLOSION HAZARDS:
Dust in high concentrations may form explosive mixhures with air.

HAZARDOUS COMBUSTION PRODUCTS:
Imitating gases/vapors/fumes. Oxides of: Carbon.

6. ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS: |
Wear proper personal protective equipment (see MSDS Section 8).

SPILL CLEAN-UP PROCEDURES: ‘ | +
Avoid generating and spreading of dust. Shovel into dry containers. Cover and move the containers. Flush the area with

water. Do not contaminate drainage or waterways. Repackage or recycle if possible.
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7. HANDLING AND STORAGE

HANDLING PRECAUTIONS:

Avoid handling causing generation of dust. Wear full protective clothing for prolonged exposure and/or high
concentrations. Eye wash and emergency shower must be available at the work place. Wash hands often and change
clothing when needed. Provide good ventilation. Mechanical ventilation or local exhaust ventilation is required.

STORAGE PRECAUTIONS:
Store at moderate temperatures in dry, well ventilated area. Keep in onginal container.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

OSHA PEL: ACGIH TLV: OTHER.:

INGREDIENT NAME: CASNo.. TWA: STEL: TWA: STEL: TWA: STEL: UNITS:
Silica, crystalline, quartz 14808-60-7 * 0.1 mg/m3
resp._dus!
Lignite 1415-93-6 . 2" mg/m3
resp.dusl
INGREDIENT COMMENTS:

¢ OSHA PELs for Mineral Dusts containing crystalline silica are 10 mg/m3 / (%8i02+2) for quariz and 1/2 the calculated
quartz value for cristobahte and tndymte,
ENGINEERING CONTROLS:

@ 0O ¢

Use appropriate engineering controls such as, exhaust ventilation and process enclosure, to reduce air contamination and
keep worker exposure below the applicable limits.

PROTECTIVE EQUIPMENT:

VENTILATION:  Supply natural or mechanical ventilation adequate to exhaust airbome product and keep exposures below the applicable
Limits.

RESPIRATORS: Use at least 8 NIOSH-approved N95 half-mask disposable or reuscable particulate respirator. In work environments
containing oil mist/aerosol use at least a NIOSH-approved P95 half-mask disposable or reuseable particulate respirator.
For exposures exceeding 10 x PEL use 2 NIOSH-approved N100 Particulate Respirator.

PROTECTIVE GLOVES:
Use suitable protective gloves if nsk of skin contact.

EYE PROTECTION:
Wear dust resistant safety goggles where there is danger of eye contact.

PROTECTIVE CLOTHING:
Wear appropriate clothing to prevent repeated or prolonged skin contact.

HYGIENIC WORK PRACTICES: | o | N
Wash promptly with soap and water if skin becomes contaminated. Change work clothing daily if there is any possibility
of contamination.

e = S

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE/PHYSICAL STATE: Powder, dust,
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COLOR: Black.

ODOR: Earthy.

SOLUBILITY DESCRIPTION: Insoluble in water.

DENSITY/SPECIFIC GRAVITY (g/ml): 16-1.8 TEMPERATURE (?F); 68
BULK DENSITY: 40 Ib/f3; 641 kg/m3

VAPOR DENSITY (air=1): N/D

pH-VALUE, DILUTED SOLUTION: 4.5 CONCENTRATION (%,M): 1%

10. STABILITY AND REACTIVITY

vy — Fon e

STABILITY: Normally stable.
CONDITIONS TO AVOID:
Avoild heat.
HAZARDOUS POLYMERIZATION:
Will not polymenize.
POLYMERIZATION DESCRIPTION:
Not relevarit.
MATERIALS TO AVOID:
N/D

HAZARDOUS DECOMPOSITION PRODUCTS:
No specific hazardous decomposition products noted.

11. TOXICOLOGICAL INFORMATION

TOXICOLOGICAL INFORMATION:
No toxicological data is available for this product.

12. ECOLOGICAL INFORMATION

g A =T

ECOLOGICAL INFORMATION:
Contact M-I Environmenta] Affairs for ecological information.

13. DISPOSAL CONSIDERATIONS

WASTE MANAGEMENT: o
This product does not meet the criteria of a hazardous waste if discarded in its purchased form. Under RCRA, 1t 18 the

responsibility of the user of the product to determine at the time of disposal, whether the product meets RCRA criteria for
hazardous waste. This is because product uses, transformations, mixtures, processes, etc., may render the resulting
materials hazardous.

Empty contziners retain residues. All labeled precautions must be observed.

DISPOSAL METHODS: | ‘ o |
Recover and reclaim or recycle, if practical, Should this product become a wasle, dispose of in a permitied industrial

landfill. Ensure that containers are empty by RCRA cnteria prior 10 disposal in 2 permitted industrial landfill.

416
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14. TRANSPORT INFORMATION

PRODUCT RQ: N/A

U.S. DOT:

U.S. DOT CLASS: Not regulated.
CANADIAN TRANSPORT:

TDGR CLASS: Not regulated.
SEA TRANSPORT:

IMDG CLASS: Not regulated.
AIR TRANSPORT:

ICAO CLASS: Not regulated.

e T =r.rimi

15. REGULATORY INFORMATION

—r i e il

REGULATORY STATUS OF INGREDIENTS:

NAME: CAS Neo: TSCA: CERCLA: SARA 302: SARA 313: DSL(CAN):

Silica, crysmlline, quartz 14808-60-7 Yes No No No Yes

Lignite 1415-93-6 Yes No No No Yes

US FEDERAL REGULATIONS:

WASTE CLASSIFICATION: Not a hazardous waste by U.S. RCRA critenia. See Section 13.

REGULATORY STATUS: This Product or its components, if a mixture, is subject to following regulations (Not meant to

be all inclusive - selected regulations represented):

SECTION 313: This product does not contzin toxic chemical subject to the reporting
requirements of Section 313 of Title il of the Superfund Amendment and Reauthonzation
Act of 1986 and 40 CFR Part 372.

SARA 311 Categones:

1: Immediate (Acute) Health Effects.

2. Delayed (Chronic) Health Effects.

The components of this product are listed on or are exempt from the following international
chemical registries:

TSCA (U.S.)
DSL (Canada)

STATE REGULATIONS:
STATE REGULATORY STATUS: This product or its components, if a mixture, is subject to following regulations (Not meant to
be all inclusive - selected regulations represented):.
Pennsylvania Right-to-Know.,
Illinois Right-to-Know.
New Jersey Right-to-Know.

PROPOSITION 65: This product contains the following chemical(s) considered by the State
of California's Safe Drinking Water and, Toxic Enforcement Act of 1986 as causing cancer or
reproductive toxicity, and for which wamnings are now required:

Silica, crystalline

CANADIAN REGULATIONS:

576
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LABELS FOR SUPPLY:

REGULATORY STATUS: This Material Safety Data Sheet has been prepared in compilance with the Controled Product
Regulanons.

Canadian WHMIS Classification: D2A - Other Toxic Effects: Very Toxic Matenal

o

16. OTHER INFORMATION

NPCA HMIS HAZARD INDEX: ¢ 1 Slight Hazard

FLAMMARBILITY: 2 Moderate Hazard

REACTIVITY: 0 Minimal Hazard |

NPCA HMIS PERS. PROTECT. INDEX:  E - Safety Glasses, Gloves, Dust Respirator

USER NOTES: N/A = Not applicable N/D = Not determined

INFORMATION SOURCES: OSHA Permissible Exposure Limits, 29 CFR 1910, Subpart Z, Section 1910, 1000, Aur
Contaminants,

ACGIH Threshold Limit Values and Biological Exposure Indices for Chemical Substances
and Physical Agents (latest edition).

Sax's Dangerous Properties of Industrial Materials, 9th ed., Lews, R.J. 5r., (ed.), VNR, New
York, New York, (1997).

IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans,
Silica, Some Silicates, Coal Dust, and para-Aramid Fibrils, Vol. 68, World Health
Organization, Lyon, France, 1997.

Product information provided by the commercial vendor(s).

PREPARED BY: Sam Hoskin/bb

REVISION No./Repl. MSDS of: 2/May 18, 1999

MSDS STATUS: Approved.
DATE: February §, 2002
DISCLAIMER:

MSDS furnished independent of product sale, While every effort has been made to accurately describe this product, some nfti'bt_: data are n‘btnml_:d from sources
beyond our direct supervision. We cannct make any assertions as to its reliability or completeness; therefore, user ma;,vlrely onit ant}i at us_ﬂ‘_! nsk. ‘H'rfe have
made 1o cffort to censor or conceal deleterious aspects of this product. Since we cannot anticipate or conirol the conditions under w}_nch this mfurmapm‘and
product may be used, we make no guarantee that the precautions we have suggested will be adequate for all ind!vtduals an/or situations. It is 1he obh'g:unn of
each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this product. Additional information will be -
furnished upon request to assist the user; however, no warmanty, cither expressed or implied, nor liability of any nature with respect 10 this product or to the data

herein is made or incurred hereunder.
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MATERIAL SAFETY DATA SHEET

SECTION I: IDENTIFICATION OF PRODUCT

COMPANY:: Diversity Technologies Corp. DATE: March 6, 2007
8750 - 53" Ave. PHONE:  780-468-4064
Edmonton, AB T6E 5G2 FAX: 780-469-1899
PRODUCT NAME: Prima-Seal

(FINE, MEDIUM, & COARSE)

PRODUCT USE: Oil well drilling fluid additive
CHEMICAL FAMILY: Vegetable and polymer fibres. CASH: Mixture

WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM (WHMIYS)

WHMIS CLASSIFICATION: Not WHMIS controlled.
WORKPLACE HAZARD: Not applicable

TRANSPORTATION OF DANGEROUS GOODS (TDG)

PROPER SHIPPING NAME: Not regulated under TDG

TDG CLASSIFICATION: Not applicable
UN NUMBER (PIN): Not applicable
PACKING GROUP: Not applicable

SECTION Il: HAZARDOUS INGREDIENTS

INGREDIENT % (wiw) CAS NUMBER LDsoOral-Rat LCqolnhal-Rat ACGIH-TLV

Contains no WHMIS controlled ingredients.

SECTION Ill: HEALTH HAZARDS

ROUTE OF ENTRY: [XX] EYE CONTACT [ ] SKIN [ ] INHALATION [ ] INGESTION
EYE CONTACT: May cause mechanical irritation.

SKIN CONTACT: Prolonged or repeated contact may cause irritation in some individuals.
INGESTION: Not toxic.

INHALATION: May cause slight irritation of the upper respiratory tract.

CARCINOGENICITY: Noinformation available.
TERATOGENICITY: No information available.
REPRODUCTIVE No information available.
TOXICITY:
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MUTAGENICITY:
SYNERGISTIC
PRODUCTS:

SKIN CONTACT:
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No information available.
No information available.

SECTION IV: FIRST AID MEASURES

Flush with water. Launder contaminated clothing before re-use. If
irritation persists, obtain medical attention.

EYE CONTACT: Immediately flush with gently flowing warm water until particles are
removed. If irritation persists, obtain medical attention.

INGESTION: Do not induce vomiting. If conscious, rinse out mouth and give 1 to 2
glasses of water to drink. If vomiting occurs keep head below hipsto
prevent aspiration of vomitus and readminister water. If symptoms
develop, obtain medical attention. Never give anything by mouth to
an unconscious or convulsing victim.

INHALATION: Moveto fresh air. Apply oxygen or artificia respiration if required. If
breathing difficulties, or distress, continue obtain medical attention.

SECTION V: PHYSICAL DATA

APPEARANCE AND ODOUR: Y ellow/brown particles; slight odour

SPECIFIC GRAVITY: Not applicable

BOILING POINT (°C): Not applicable

MELTING POINT (°C): Not applicable

SOLUBILITY IN WATER: Insoluble pH: Not applicable

PERCENT VOLATILE BY VOLUME:  Not applicable

EVAPORATION RATE: Not applicable
VAPOUR PRESSURE (mmHg): Not applicable
VAPOUR DENSITY (air = 1): Not applicable
BULK DENSITY: Not available

SECTION VI: FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: Not flammable

FLAMMABLE LIMITS: Not applicable

EXTINGUISHING MEDIA: Use media suitable for packaging and surrounding
materials. Move containers from fire areaif possible.

SPECIAL FIRE FIGHTING Self-contained breathing apparatus required for fire

PROCEDURES: fighting personnel.

UNUSUAL FIRE AND

This materia can burn under fire conditions.

EXPLOSION HAZARDS:
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SECTION VII: REACTIVITY DATA

STABILITY: STABLE [XX] UNSTABLE] ]
INCOMPATIBILITY None known.

(CONDITIONSTO AVOID):

CONDITIONS OF REACTIVITY: None known.

HAZARDOUS DECOMPOSITION Not determined.

PRODUCTS:

HAZARDOUS POLYMERIZATION:  WILL NOT OCCUR [XX] MAY OCCUR] ]

SECTION VIII: PREVENTATIVE MEASURES

SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION: Use an approved dust mask, or respirator with dust
cartridges, if ventilation is inadequate.

VENTILATION: Use local exhaust ventilation, process enclosure or
other engineering controls to maintain dust level below
TLV.

PROTECTIVE GLOVES: Personal preference.

EYE PROTECTION: Safety glasses with side-shields recommended.

OTHER PROTECTIVE EQUIPMENT  Wear clothing adequate to protect against exposure.

(Specify): Ensure eye-wash station and emergency shower are
available.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

Wash thoroughly after handling. Avoid contact with eyes, skin or clothing. Avoid generating
dust. Storeinacool, dry area away from ignition sources.

STEPS TO BE TAKEN IN CASE THE MATERIAL IS SPILLED OR RELEASED
Use appropriate safety equipment. Vacuum or sweep up. Avoid creating dust clouds. Collect
uncontaminated material for repackaging. Collect contaminated material in approved containers
for disposal.

WASTE DISPOSAL METHOD
Dispose in accordance with federal, provincial and local regulations. This material can be

landfilled in most areas; check with local operator. It isthe responsibility of the end user to
determine if material meets the criteria of hazardous waste at the time of disposal.
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SECTION IX: PREPARATION

THE INFORMATION CONTAINED HEREIN IS GIVEN IN GOOD FAITH,
BUT NO WARRANTY, EXPRESSED OR IMPLIED, ISMADE.

DATE ISSUED: March 6, 2007 BY: Product safety committee
SUPERSEDES: March 23, 2001 PHONE:  1-780-440-4923

Diversity Technologies Corp. is the parent company of
Canamara-United Supply, Hollimex Products, The Drilling Depot and
Westcoast Drilling Supplies.
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Water Usage

VARIABLES AFFECTING NEEDED WATER VOLUMES

1. Size of EGS reservoir and volume of fracture network — desired long-axis radius of 500m.

2. Enthalpy — the enthalpy of the produced water will dictate steam fraction at the surface. There
are many unknowns at this time about the enthalpy of the system including, but not limited to:

a. Mass-weighted average temperature at injection and production depths — the average
temperature that can be expected in the production wells during circulation

b. Residence time —the time that water takes to travel between the injector and the
production well is a function of permeability and tortuosity in the created fracture
network. Longer residence times lead to hotter water since the water has more contact
time with the hot rock matrix.

c. Surface area of the reservoir — the area of rock that is contacted by water as it travels
between the injector and the producers. The more surface area that is encountered,
the hotter the water.

3. Leak-off — Leak —off is a term used to describe how much fluid is lost, in our case from the
generated EGS reservoir, to the surrounding host rock. A completely closed system with 0%
leak-off is most likely not possible. Other EGS projects worldwide have experienced a wide
range of leak-off from 0 to 25%. The Soultz project, along with the Cooper Basin EGS project, do
not have to add make-up water to their systems, because it was discovered that deep aquifers
are actually contributing to those systems (opposite of leak-off); hence, these systems have 0%
leak-off. The hot-dry rock project at Fenton Hill experienced between 5% and 10% leakoff, while
the Rosemanowes and Hijiori projects estimated 25% leak-off in their systems. Leak-off is
completely dependent on local geology since the dominating variable is in-situ permeability.
The 2006 MIT report on EGS utilized a 2% leak-off when calculating the economics of various
potential EGS sites (Reference: “The Future of Geothermal Energy:Impact of Enhanced
Geothermal Systems (EGS) on the United States in the 21°* Century,” 2006, Massuchusetts
Institute of Technology http://geothermal.inel.gov/ ). We currently do not have enough

information about the Newberry rocks at depth to calculate a leak-off coefficient, but the
natural injectivity for well 55-29 (and other deep Newberry wells) has been observed to be
between 0.03 and 0.05 gpm/psi. Hence, the permeability of the in-situ rocks at depth is
extremely low. Therefore, expected leak-off at Newberry should be less than 2%, the percentage
utilized by the MIT panel.

4. Test duration — the duration of the connectivity tests between each producer and the injector,
as well as the long-term circulation test is undetermined at this time. The single well flow-back
test is scheduled to last up to 3 days. The connectivity tests between each producer and the
injector will be up to 7 days in duration. We are currently estimating that the long-term
circulation test between both producers and the injector will last up to 60 days.

1 *AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.



http://geothermal.inel.gov/�



SOURCES and SINKS

e Sources: Groundwater wells on the Davenport Newberry lease

0 Pad 29 water well is capable of producing 715 gpm for 7 days before the well has to be shut-
in for aquifer recovery.

0 Pad 16 water well has not been tested as of yet, but drawdown testing is planned for Spring
2011. A new pump was purchased for this well, and the well is expected to be capable of
producing at least 900 gpm.

0 The Ormat water well in section 21 is available to AltaRock if additional water is necessary.
No pump is currently installed in this well, but it tested at 200 gpm when it was originally
drilled.

0 Evaporative losses during circulation and connectivity testing - The evaporative losses are a
function of producing fluid enthalpy and the estimate ranges from 16.3 to 37.6% steam
fraction based on producing temperatures between 350°F and 535°F. Additionally, some of
the water will evaporate from the sump during drilling. The mud return temperatures
during the drilling of 55-29 reached 170°F near total depth, so it is estimated that up to 50%
of the water volume used during drilling may be lost to evaporation over time.

0 Reservoir fill-up during stimulations - The goal of the Newberry 55-29 stimulations is to
create three fracture networks within the open-hole interval from 6,462’ to 10,060’ MD,
each approximately 1km in diameter along the long-axis. At Soultz, the GPK2 stimulation
created one fracture network of 1 km in long-axis length (estimated from the microseismic
cloud) with an injected volume of 5,991,422 gallons (an average rate of 800 gpm was
pumped over 5.9 days). Our goal is to create a reservoir three times this size. So, to “fill-up’
the newly created EGS reservoir, we will require approximately 18 million gallons of water,
based on the Soultz model. The water that is circulated during drilling might also end up
being injected into the reservoir during stimulation. It is estimated that about 14.5% of the
drilling mud volumes will be re-injected and used for reservoir fill-up.

0 System leak-off — A loss of water to the in-situ rock permeability is estimated to be 2%.
Additionally, it is estimated that up to 35% of the drilling mud volume used to drill the
production wells could be lost to underpressured zones through lost circulation during the
drilling operation. These drilling losses are a form of leak-off.

TIMELINE OF WATER USAGE

1. Stimulation of 55-29 (Year 2011)

To estimate the water usage during the stimulation of NWG 55-29, the EGS project in Soultz, France was
used as an analogy. Soultz was the first EGS project to successfully demonstrate hydraulic connection
between an injection and production well couplet. The stimulation treatments conducted at Soultz on
wells GPK-2, GPK3 and GPK4 are summarized in Table 1. A fracture network of just over one kilometer in

2 *AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.





length, measured along the long axis (estimated from the dimensions of the microseismic cloud), was
created during the GPK-2 stimulation treament. The stimulation lasted 141 hours, and a total of
5,991,422 gallons (18.4 acre-ft) of water was pumped at a maximum rate of 800 gpm. For project
planning purposes, we estimate that the hydroshearing treatment of NWG 55-29 will require up to 21
days of stimulation treatment to create three separate fracture networks at a injection rate of 800 gpm.
The Soultz project never exceeded 800 gpm during the GPK-2 stimulation, so our assumption of a
maximum rate of 800 gpm ensures that enough hydraulic horsepower and water resources are
dedicated to the stimulation treatment to accomplish the objective of creating three separate fracture
networks with a long axis radius of 500 meters.

We desire a long-axis radius of 500m to ensure adequate spacing between the injector and the
production wells, but the reservoir will not be allowed to grow vertically shallower than 6,000’. Not only
would fractures shallower than 6,000’ encounter rocks that are just too cold (<400°F) to economically
justify the cost of an EGS project, halting fractures from growing any higher than 6,000’ provides a
considerably thick impermeable buffer between the top of the EGS reservoir and the bottom of the
groundwater aquifer.

We assume that after stimulation the reservoir is filled, with less than 2% leak-off or loss of fluid to
natural matrix permeability. This assumption is reasonable because previous well completions at
Newberry have demonstrated that natural permeability in the Newberry wells is extremely low.

2. Single-Well Flow Test

After stimulation is completed, the well will be shut-in to allow for reheating. The well will be equipped
with flow test equipment prior to stimulation. After sufficient thermal recovery, a single-well flow test
(also referred to as a flow-back test) will be conducted to allow productivity measurement, wellbore
surveys, and tracer and geochemical sampling. The flow test configuration will include a flow tee, flow
control valve, flow line with temperature and pressure monitoring instruments, a James tube with lip
pressure monitoring, atmospheric separator, and weir box routed to the well pad sump. Ancillary
equipment will include a geochemical sampling separator and H,S monitoring equipment. A James tube
and weir box assembly will be used to measure total mass flow and enthalpy. Liquid and non-
condensable gas samples will be collected for geochemical analysis. Water will evaporate from the
atmospheric well separator during the test. The fraction of produced fluid that will evaporate is a
function of flowing enthalpy, which in turn is a function of production well temperature and
productivity. Based on the measured static temperature profile in NWG 55-29, we estimate that the
production well temperature will range from 350° to 535°F. This will result in about 16.3% to 37.6% of
production fluid (388 to 894 gpm) being converted to steam and emitted to the atmosphere. The
remaining liquid water will flow into the sump and be stored for use during production well drilling. No
make-up water will be required during the flow back testing. Since no additional groundwater is
required for this task, no additional water is attributed to this task in the tables and figures below.

3 *AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.





3. Production Well Drilling (Year 2011 and 2012)

Water use during production well drilling is estimated to be 9.7 acre-ft for each well. This assumption is
based on the recent drilling of wells NWG 46-16 and NWG 55-29, which consumed a total of 19.4 acre-ft
(9.7 acft/well; 6,304,300 gallons total for drilling and dust suppression on the lease roads). Itis
estimated that 600,000 gallons of that total were used for dust suppression and 5,704,300 gallons were
actually used in drilling operations. The drilling mud volume, comprised of groundwater and additives,
is split between three sinks. Slightly more than one-third (34.5%) of the mud volume is lost to rock
formations through lost circulation zones. Approximately 14.5% of the mud volume is used for reservoir
fill-up (it is stored in the sumps and pumped into the wells during stimulation and circulation). The
remaining 50% is lost to evaporation. These estimates are provided by Boart Longyear, a contractor
involved in the drilling of wells 55-29 and 46-16 at Newberry, and through careful examination of the
mud logs from both wells.

4. Production Well Flow Tests (Years 2011 and 2012)

After the drilling of each production well, the connection between the injection and production well will
be tested for for up to 7 days. During the connectivity test, it is assumed that the reservoir is already
filled and does not need any additional make-up water. Also, it is assumed that the system is not a
closed loop. Because the desired production rate is 75 Kg/s (1189 gpm), the necessary injection rate
would be 75 Kg/s in a completely closed loop. Because the system is assumed to be somewhat open, we
estimate a loss of up to 2%, which equates to 1.5 Kg/s (23.8 gpm), to natural rock matrix and fracture
permeability that is unconnected to the circulating system. Hence, the maximum injection rate will be
76.5 Kg/s (1,213 gpm).

Water will evaporate from the atmospheric separator during the connectivity tests. The fraction of
produced fluid that will evaporate is a function of atmospheric pressure and flowing enthalpy, which in
turn is a function of production well temperature and productivity. Based on the measured temperature
profile in NWG 55-29, we estimate that the production well temperature will range from 350° to 535°F.
This will result in about 16.3% to 37.6% of production fluid being converted to steam and emitted to the
atmosphere. Therefore, to maintain a filled reservoir volume the injection well must be continuously
supplied at a rate of 12.5 to 28.7 Kg/s. A minimum estimated rate, 12.5 Kg/s (198 gpm), and a duration
of 3 days is assumed in Table 2 calculations. The maximum estimated rate of 28.7 Kg/s (455 gpm) and
test duration of 7 days is assumed in Table 3 calculations.

5. Dual Stimulation (Years 2011 and 2012)

If the connection between the injection well and production well is found to be insufficient, a dual
stimulation will be executed. During a dual stimulation, the injection well and the production well in
question are stimulated simultaneously for a up to 5 days at a rate of 800 gpm into both wells (based on
GPK2 stimulation results). The dual stimulation seeks to overcome any pressure barriers between the
wells and enhance connectivity to allow for the desired production rate of 75 Kg/s per producer.

4 *AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.





6. Circulation Test (Year 2012)

After both producers have been drilled, tested and possibly stimulated, the long-term circulation test
will be conducted. The test will be conducted until the circulating system is in relative equilibrium,
which is estimated to be 30-60 days. During the circulation test, water will be pumped into the injection
well and simultaneously produced from both production wells, with the residual water recirculated to
the injection well. In a perfectly closed system, the desired production rate of 75 Kg/s per each well
would be matched by an injection rate of 150 Kg/s. As discussed above, the circulating loop will have
losses in the form of reservoir leak-off (assumed to be 2%) and atmospheric evaporation (assumed to be
16.3 - 37.6%), so the plan must include make-up water to offset these losses. Hence, the injector will
inject at a maximum rate of 153 Kg/s (2,425 gpm) to account for 2% of reservoir leak-off while providing
150 Kg/s for production. Combined evaporative losses from the production wells of 16.3-37.6% will total
24.9-57.5 Kg/s. In Table 3, the circulation test duration is assumed to be 60 days and the evaporative
losses are assumed to be 37.6%. These values represent the maximum water usage during circulation
testing.

TOTAL ESTIMATED WATER USAGE

From the stimulation of the injection well to the conclusion of the circulation test, the Newberry project
may use between 72,530,542 gallons (223 acre-ft) to 141,695,492 gallons (435 acre-ft) gross of
groundwater over a period of two years.

Table 1: Soultz stimulation data for GPK2, GPK3, GPK4 and the dual stimulation on GPK3 and GPK4.

Well Duration, Injected Volume, Injected Max Wellhead
days gal Volume, acre-ft | Pressure, psi
GPK2 5.9 5,991,422 18.4 2103
GPK3 10.6 9,853,617 30.2 2321
GPK4 + GPK3 3.5+39 2,456,800 + 7.5+ 10.0 2466 + 2030
3,249,316

Reference: Dorbath et.al., “Seismic response of the fractured and faulted granite of Soultz-sous-Forets (France) to 5 km deep
massive water injections.” Geophysic Journal International (2009) 177, pp 653-675.

5 *AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.





Table 2: Minimum water use estimates for all major activities in the Newberry EGS Demonstration

Activity Estimated Minimum Water | Minimum Water | Duration,
Water Usage Volume, gal Volume, acre-ft | days
Rate, gpm

Single well stimulation! | 800 24,192,000 74.2 21

Rig use during - 210,000 0.6 21

stimulation?

Drilling producer #13 3,152,150 9.7 90

Drilling producer #23 3,152,150 9.7 90

Connectivity test PW15 | 198 853,829 2.6 3

Dual well stimulation 1600 (split 11,520,000 35.4 5

PW14 between 2 wells)

Connectivity test PW25 | 198 853,829 2.6 3

Dual well stimulation 1600 (split 11,520,000 35.4 5

PW2 4 between 2 wells)

Circulation Test®é 395 17,076,583 52.4 30

Total 72,530,542 223

'Assumes Soultz GPK2 stimulation volumes and multiplies it by three to achieve our desired network size.
’Assumes rig is sitting idle during 21 days of stimulation operations and requires less than 10,000 gpd of water for standby

operations.

3Davenport Power used 19.4 acre-ft when drilling both well 55-29 and 46-16. We assume that our usage will be similar. The

necessary 19.4 acre-ft is split between the two producers.

*The dual well stimulation assumes pumping simultaneously at 800 gpm into two wells for a maximum total time of 5 days.
The connectivity tests between the injection well and each individual producer are planned for a duration between 3 and 7

days. It is assumed that 16.3 to 37.6% of the flashing fluid will be lost to the atmosphere. Additionally, it is assumed that 2% of
the injected volume is never recovered due to leak-off in the reservoir. The numbers above reflect a water usage rate of 198
gpm for 3 days with 16.3% of evaporative steam loss.

The long-term circulation test is planned to last 30-60 days. It is assumed that 16.3%-37.6% of the production fluid will be lost
to the atmosphere. Additionally, it is assumed that 2% of the injected volume is never recovered due to leak-off in the
reservoir. The low estimate is listed above and it represents 16.3% evaporation for a 30 day test.

6 *AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.





Table 3: Maximum water use estimate for all major activities in the Newberry EGS Demonstration

Activity Estimated Maximum Maximum Water | Duration,
Water Usage Water Volume, | Volume, acre-ft days
Rate, gpm gal

Single well stimulation! | 800 24,192,000 74.2 21

Rig use during - 210,000 0.6 21

stimulation?

Drilling producer #13 3,152,150 9.7 90

Drilling producer #23 3,152,150 9.7 90

Connectivity test PW15 | 455 4,583,439 14.1 7

Dual well stimulation 1600 (split 11,520,000 35.4 5

PW14 between 2 wells)

Connectivity test PW25 | 455 4,583,439 14.1 7

Dual well stimulation 1600 (split 11,520,000 35.4 5

PW?2 4 between 2 wells)

Circulation Test®é 912 78,782,765 241.8 60

Total 141,695,942 435

This uses Soultz GPK2 stimulation volumes and multiplies it by three to achieve our desired network size.

2Assumes rig is sitting idle during 21 days of stimulation operations and requires less than 10,000 gpd of water for standby
operations.

3Davenport Power used 19.4 acre-ft when drilling both well 55-29 and 46-16. We assume that our usage will be similar.

*The dual well stimulation assumes pumping simultaneously at 800 gpm into two wells for a maximum total time of 5 days.
®The connectivity tests between the injection well and each individual producer are planned for a duration between 3 and 7
days. It is assumed that 16.3 to 37.6% of the flashing fluid will be lost to the atmosphere. Additionally, it is assumed that 2% of
the injected volume is never recovered due to leak-off in the reservoir. The numbers above reflect a water usage rate of 455
gpm for a full 7 days with 37.6% of evaporative steam loss.

® The long-term circulation test is planned to last 30-60 days. It is assumed that 16.3%-37.6% of the production fluid will be lost
to the atmosphere. Additionally, it is assumed that 2% of the injected volume is never recovered due to leak-off in the
reservoir. The high end estimate is listed above and it represents 37.6% evaporation for a 60 day test.

ESTIMATED PROJECT WATER USE BY YEAR

From the stimulation of the injection well to the conclusion of the circulation test, the Newberry EGS
Demonstration may use a maximum of 435 acre-ft gross of groundwater. An estimated timeline for the
occurrence of major events in Phase Il, as well as event durations, is outlined in the timeline below
(Figure 1). The project begins in July 2011 with the stimulation of well 55-29, which will utilize
approximately 74.2 acre-ft over a 21-day period. Following the stimulation, a three-day flow-back test
of 55-29 will be conducted. This task does not use any additional make-up water. In September 2011,
drilling of the first of two production wells will begin. Based on Davenport’s experince, we expect that
each well will require 90 days to drill and 9.7 acre-ft of groundwater. Following the completion of each
producer, the connection between the injector and the producer will be tested for up to 7 days and a 5-
day stimulation to enhance that connection will be conducted. Finally, a three-well circulation test
between the injector and newly-drilled producers will commence in May 2012. The circulation test is
scheduled to last between 30 and 60 days and require up to 242 acre-ft of groundwater. Figure 2
presents the projected monthly water usage between July 2011 and June 2012.

7 *AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.





Single Well Flow Test,
Duration = 3 days
Water usage = 0 acre-ft
Maximum rate=0 gpm

First Connectivity Test,
Duration =7 days
Waterusage =14.1 acre-ft
Maximum rate =455 gpm

First Dual Well Stimulation,
Duration =5 days

Water usage = 35.4 acre-ft
Maximum rate = 1600 gpm

2nd Connectivity Test,
Duration=7 days

Waterusage = 14.1 acre-ft
Maximum rate=455gpm

2nd Dual Well Stimulation,
Duration =5 days

Water usage = 35.4 acre-ft
Maximum rate= 1600 gpm

[
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days

Water usage = 0.6 acre-ft

Jul 2011 Stimulationof 55-29,
Duration= 21 days
Water usage = 74.2 acre-ft
Maximum rate =800 gpm

Rig use during Stimulation=21

Sep 2011, Drill Producer #1,
Duration =90 days

Water usage =9.7acre-ft

Figure 1: Major events and durations of water use.
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Figure 2: Water usage by month.
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The water usage breakdown by year is summarized in Tables 4 and 5 below. Groundwater usage in

2011, 31% of the total, is estimated to be a maximum of 43.7 million gallons. The majority of the

project’s water use, 69%, will occur in 2012. Usage in 2012 is dominated by the long-term circulation

test. Table 5 and Figure 3 break down the estimated usage by sink type. Evaporative losses are the

dominant sink, utilizing 58% of project water. Water that is used to ‘fill’ the reservoir during stimulation

and drilling is estimated to use 34% of the project water budget. Losses due to leak-off account for the

remaining 8%.

Table 4: Summary of maximum water usage by year.

Year Water Usage, gals
2011 43,657,589
2012 98,038,354

Water Usage, acre-ft

134
301

Percent of Total
Usage

31%

69%

Table 5: Maximum water use for all major activities in the Newberry EGS Demonstration categorized

by year of consumption and sink type.

Activity
Single well stimulation!

Rig use during stimulation?
Drilling producer #13

Drilling producer #23

Connectivity test PW15

Dual well stimulation PW14
Connectivity test PW25

Dual well stimulation PW?2 4
Circulation Test®

Total

Water Volume,
acre-ft
74.2
0.6

4.9

1.4

3.4

4.9

1.4

3.4
12.7
1.4
354
12.7
1.4
35.4
217.6
24.2
438

Year
2011

2011
2011

2012

2011

2011
2012

2012
2012

Sink Type

Reservoir fill-up
Evaporative
50% Evap

15% Res fillup
35% Leak-off
50% Evap

15% Res fillup
35% Leak-off
90% Evap

10% Leak-off
Reservoir fillup
90% Evap

10% Leakoff
Reservoir fillup
90% Evap

10% Leakoff

9 *AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.





Sink Type Water Volume, acre-ft

Leak Off

Reservoir Fillup

= Circulation Test

o Single well stimulation & Connectivity test PW1

%
B Driling Producer 11 2 = Connectivity test PW2

Drilling Producer vl

= Driling Producer 81

Drilling Producer#2

Oual well stimulation
w1

Dual well stimulation 1%\
P2

Evaporation P,

m Rig use during
stimulation
m Drilling Producer #1

Evaporation, 253.4 acre-ft u Drilling Producer 2
T — ~ Connectivity test PW1
Connectivity best PW2

m Circulation Test

Figure 3: Water consumption by type of sink

MATERIALS ADDED TO THE WATER AT EACH STAGE

1. During stimulation:

a. Tracers —thermally-reactive, sorptive, diffusive, and conservative fluid tracers that are
injected intermittently during the stimulation as pulses. In a typical tracer test during
stimulation, 25 kg each of one or more ‘reactive’ tracers and one conservative tracer are
mixed with approximately 100 gal of water and injected as a pulse over a duration of a few
minutes. The pulse is then followed by one or more wellbores of water in order to disperse
the tracer throughout the near-wellbore reservoir formation. After a shut-in period that may
extend for several hours to a few days, the well is made to flow and the tracer concentrations
measured at the wellhead. An inversion of a numerical flow model based on tracer data is
then used to estimate the near-wellbore fracture surface area. The tracer concentrations will
be approximately 10 to 100 parts per thousand in the injected pulse, and approximately 0.1 to
100 parts per billion when produced at the wellhead. These tracers are typically detectable at
the part per trillion level. For each tracer test used during stimulation, only 25 kg of one
conservative tracer (a naphthalene sulfonate) will be used in combination with 25 kg of one to
three reactive tracers (e.g., rhodamine WT, 1,3,6,8-pyrene tetrasulfonate, or safranin T). Eight
naphthalene sulfonate tracers were listed in Table 6 but only 4 will be used during the three
stimulation experiments and the one circulation experiment. Eight of the ten tracers that will
potentially be used during the Demonstration are commonly used to monitor groundwater
aquifers (Table 6).

b. Diverters — solid material that is injected in slugs between each stimulation stage*.

c. Friction reducer — we don’t expect to use friction reducing additives in the stimulation fluid,
but it is an option if surface pressures need to be reduced. Typically, FR26-LC is used to reduce

10 *AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.





pipe friction at higher pumping rates. FR26-LC is a hydro-treated, light petroleum distillate
that is added at concentrations of 0.5-1.0 gallons per million gallons of water. See product
bulletin below.
2. During production well drilling:
a. Mud additives — see well 55-29 mud report in the appendix. It is assumed that very similar
mud additives will be used in the drilling of the two production wells.
3. During circulation and connectivity testing:
a. Tracers.
b. Friction reducer — FR26-LC or similar.

11 *AltaRock has a portfolio of patent filings protecting its proprietary technology and methods.





Table 6: Tracer additives to system throughout Newberry Demonstration Project.

Additive Name Typeof TimeofUse Quantity Concentration Breakdown Products

Injected

Additive

*1,5-naphthalene tracer Stimulation 25 kg Variable 1,5-naphthalene
disulfonate, disodium disulfonate anion, Na*
*2,6-naphthalene tracer Stimulation 25 kg variable 2,6-naphthalene
disulfonate disodium disulfonate anion, Na*
*1,6-naphthalene tracer Stimulation 25 kg variable 1,6-naphthalene
disulfonate disodium disulfonate anion, Na*
*2,7-naphthalene tracer Stimulation 25 kg variable 2,7-naphthalene
disulfonate disodium disulfonate anion, Na*
*1-naphthalene tracer Stimulation 25 kg variable 1-naphthalene
sulfonate disodium sulfonate anion, Na*
*2-naphthalene tracer Stimulation 25 kg variable 2-naphthalene
sulfonate disodium sulfonate anion, Na*
*1,3,6,8-pyrene tracer Stimulation 25 kg variable 1,3,6,8-pyrene
tetrasulfonate tetrasulfonate anion,
tetrasodium Na*
Safranin T disodium tracer Stimulation 25 kg variable Safranin T anion, Na*
*Rhodamine WT tracer Stimulation 25 kg variable Rhodamine WT anion,
disodium Na*
*Lithium Bromide tracer Stimulation 100 kg variable Li*, Br~
*Cesium Bromide tracer Stimulation 100 kg variable Cs', Br—
*Rubidium Bromide tracer Stimulation 100 kg variable Rb*, Br—
*Lithium lodide tracer Stimulation 100 kg variable Li*, I~
*Cesium lodide tracer Stimulation 100 kg variable Cs*, 1™
*Rubidium lodide tracer Stimulation 100 kg variable Rb*, I~
*1,3,5-naphthalene tracer Circulation 100 kg variable 1,3,5-naphthalene
trisulfonate trisodium Testing trisulfonate anion, Na*
*1,3,6-naphthalene tracer Circulation 100 kg variable 1,3,6-naphthalene
trisulfonate trisodium Testing trisulfonate anion, Na*
*Fluorescein disodium  tracer Circulation 50 kg variable Fluorescein anion, Na*
Testing
safranin T disodium tracer Circulation 100 kg variable Safranin T anion, Na*
Testing

*Denotes tracers that are commonly used in groundwater aquifer monitoring.

1.For each tracer test used during stimulation, only 25 kg of one conservative tracer (a naphthalene sulfonate) will be used in
combination with 25 kg of one to three reactive tracers (e.g., rhodamine WT, 1,3,6,8-pyrene tetrasulfonate, or safranin T).

2. Only four naphthalene sulfonate tracers will be used during the three stimulation experiments and the one circulation

experiment.

3. Eight of the ten tracers that will potentially be used during the Newberry project are commonly used to monitor

groundwater aquifers.
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Diverter Use in EGS Stimulation*

Purpose of Diverters

The creation of EGS reservoirs has historically involved the stimulation of a single fracture set around an
existing well bore. This is due to the fact that during stimulation the existing fracture with the lowest
hydroshearing pressure will open when water is pumped from the surface and pressure is applied in the
injection well, and other existing fractures that require a higher shear pressure are not affected

(Figure 1).

Legend
Fractures: spuhmy =

Figure 1: Stimulation of a single fracture set

The stimulation of multiple fracture sets in a single injection well will increase EGS efficiency. To create
multiple fracture sets in a single well requires hydraulic isolation of each fracture network after it has
been stimulated. To provide hydraulic isolation for the creation of multiple fractures a diverter material
can be used (Figure 2). After the stimulation of the first fracture set, a diverter material is applied to
temporarily seal the fracture network from accepting additional fluid. Additional pressure is then
applied to the well and a second set of fractures will be stimulated. After multiple fractures are created
injection is discontinued and the well bore is allowed to reheat to the original well temperature. This
causes the diverter material to dissolve, leaving all fractures open for circulation and flow during the
operation of the EGS system.
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Legend

Fractures: mpepad =

Figure 2: Stimulation of second fracture set after diverter application to first fracture set.

#(

Legend
Fractures: -ssjmp —

Figure 3: EGS well with multiple fracture sets after diverter dissolution.

Differences between EGS Stimulation and Oil and Gas Hydraulic Fracturing

Oil and gas well (O&G) hydraulic fracturing (fracking) is significantly different from EGS stimulation.

There are two major differences that should be understood. The first is that O&G fracking typically

involves applying enough pressure and stress on the formation rock to cause tensile failure and the

creation of new fractures. In EGS hydroshearing stimulation, pump pressure is maintained at the shear

failure pressure and is carefully controlled and limited to prevent tensile failure. EGS hydroshearing

stimulation results in the ‘opening’ of existing fractures and prevents the creation of new fractures.
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Once the fracture is opened, the rock faces can then slip past each other. When the fractures close
slightly after stimulation pressure is relieved, the irregularities and disparities between the shifted rock
faces do not allow the fractures to close completely, leaving a path for water flow.

Another major difference is that in O&G fracking sand and chemicals are purposefully pumped into the
open fractures to hold the fractures open and to aid in the stimulation treatment. A typical O&G fracking
treatment may contain the materials listed in Table 1.

Table 1: A Typical 2000 Barrel Oil and Gas Fracking Operation*

Material Amount
Sand 300,000 lbs
Guar or other gelling agent 2520 lbs
KCl 14,000 Ibs
Borate 84 gal
pH Buffer (NaOH or acetic acid) 84 gal
Surfactant 84 gal
Sodium persulfate (breaker) 84 Ibs

In EGS hydroshearing, only water, with small concentrations of non-toxic, non-carcinogenic, non-
mutagenic and environmentally benign fluorescent tracers, is pumped into the injection well and
fractures. Particulate diverter material is pumped into the well between stimulation treatments. This
material is designed to pack off at the fracture face inside the wellbore. After EGS hydroshearing, the
stimulated well is allowed to re-heat, the diverter materials degrade and dissolve into the wellbore fluid,
and are then produced back to the surface when the well is allowed to flow.

Use and Application of Diverters for Newberry EGS Demonstration

Proprietary diverters primarily developed by AltaRock will be used in the Newberry EGS Demonstration
between pumping of the stimulation treatments for each fracture set. Diverter materials are selected to
be benign and to have benign breakdown products. The diverters will be selected from two classes of
materials: biodegradable plastics and naturally occurring minerals. Biodegradable plastics are plastics
that will decompose in natural aerobic (composting) and anaerobic (landfill) environments. They may be
composed of either bioplastics, which are plastics with components derived from renewable raw
materials, or petroleum-based plastics which utilize an additive. The use of bio-active compounds,
compounded with swelling agents, ensures that, when combined with heat and moisture, they expand
the molecular structure of the plastic and allow the bio-active compounds to break the polymer chains
into their component, soluble parts. These smaller components can then be metabolized if they are in
the biosphere.

For example, one of the diverter materials made from renewable biologic raw materials that AltaRock
has used is BioVert™, a polymer of lactic acid, or PLA. This material is a hard plastic which is available as

! Reference: SPE Monograph 12, Recent Advances in Hydraulic Fracturing
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grains which can be sorted by size. When heated, the chains in the polymer break down to lactic acid, a
soluble substance found in human and animal tissue as a normal product of metabolism and exercise.
Three of the other biodegradable plastics which could be used on the Newberry project are also made
from biologic materials. Two others are derived from petroleum, but break down into small
components that are bioactive and can be metabolized in the environment. Biodegradable plastics
would be selected based on the temperature at which they melt and then the temperature at which
they disassociate.

The wells at Newberry are very hot, but will be cooled by injecting water for the stimulation. The
diverter material selected needs to stay in place long enough to stimulate the remaining zones. The first
zone stimulated may not be cooled enough to make it possible to use a biodegradable plastic as a
diverter. If this is the case, one of the mineral diverters would be selected for that zone. The mineral
materials that may be used at Newberry are all naturally occurring materials that would be ground into
particles and mixed with water to pump into the well. They are chosen for their low solubility at low
temperatures and higher solubility at high temperatures. One possible mineral that has been tested is
calcium carbonate (calcite). Because any natural mineral material can have contaminants that are toxic,
AltaRock always uses materials that have been quality controlled and tested to have no or very low
contaminants. The calcite chosen for use as a diverter is a very pure, with greater than 99% calcium
carbonate and less than 0.3% quartz.

Water will be pumped for about seven (7) days to stimulate each fracture set. Stimulation of at least
three fracture sets is planned, for a total of twenty-one (21) days of pump time. When the desired water
volume has been pumped and the target fracture volume has been stimulated, a suspension of diverter
particles in water will be mixed up and pumped into the well. The amount of diverter material is
expected to be 200 pounds per diverter treatment. The particles will be carried down to the fractures
that are currently accepting water. The particles will pack off in the fractures at the well bore face and
seal off additional flow into the fractures (Figure 2). Additional pump pressure will be applied and a new
set of fractures, typically below the first set of fractures, will be stimulated by hydroshearing. Pumping
will continue until the second fracture set grows to the target volume. This process will be repeated
again to stimulate a third fracture set.

Handling and Storage of Diverter Materials

Diverter materials are granular solids of various particle sizes. Materials will be stored on location in
sacks, drums or super sacks (one cubic meter polyethylene bags). Material will be protected from the
weather with plastic wrap, covering, and storage in a protected area. A total of 1000-2000 pounds of
each selected diverter will be on hand at the well location.

Composition of Potential Diverters and Their Degradation Products

Below is a list of potential proprietary diverter materials that might be used in the Newberry EGS
Demonstration. One or more of these proprietary products may be used during the Demonstration
based on the results of ongoing proprietary site investigations and laboratory testing of diverter
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performance. We expect to pump three stimulation stages by using 200 pounds of diverter between
stimulations, with one diverter treatment pumped between the first and second stimulation, and
another treatment pumped between second and third stimulation. Thus, we expect to use a total of
about 400 pounds of diverter material.

Table 2. Diverter Material and Expected Degradation Products (AltaRock Proprietary)

Material Class of Material Composition of Degradation
Byproducts
BioVert™ Biodegradable polymer Lactic Acid monomers, dimers and

trimers

AltaVert ™ 150

Biodegradable plastic from
petroleum

Carbon dioxide
and a diol. This formulation of the
material does not contain bisphenol.

AltaVert 200

Magnesium mineral

Mg, I, MgO

AltaVert 201

Magnesium mineral

Mg2+, (S04)*, MgO

AltaVert 250

Calcium Mineral

Ca®*, CO3%, HCO3"

AltaVert 300

Oxide glass

H,Si0,, HsSi0*, OH, H, Na*, Ca**
Na,O, Ca0, Al,O;, silica
polymerization

Tobermorite, CasSigO16(0OH),-4H,0,
reported as a solid residue

AltaVert 301

Natural mineral

H,Si04, H3Si0*, OH', H, silica
polymerization

AltaVert 151

Biodegradable bioplastic

Hydrolysis produces the
corresponding hydroxyacids that are
mostly non-toxic

AltaVert 152

Biodegradable cellulosic fiber

oligosaccharides and hexoses
(mainly glucose)

AltaVert 153

Biodegradable bioplastic

glycolic acid
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APPENDIX B: Material Safety Data Sheets (MSDS) for Tracer Compounds and
Friction Reducers
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ALDRICg CHEMICAL COMPANY, INC.

P.O. BOX 355
“"IGMA-ALDRICH MILWAUKEE, WISCONSIN 53201, USA
ATTN: SAFETY DIRECTOR EMERGENCY PHONE 1-414-273-3850
DATE 09605/96
PHAEDRA MC PHERSON CUST# 4407

UNIVERSITY OF UTAH
421 WAKARA WAY SUIT% 12?

SALT LAKE CITY UT 84108-1210
MATERIAL SAFETY DATA SHEET PAGE 1

SECTION 1, - - - - = = = = = CHEMICAL IDENTIFICATION ——————————

NaME: C hi g ) ~NAPHEHALENETRI SULFONEC ACID,-

%ﬁ%§ gIUM SALT RATE '

SECTION 2. - - - - = COMPOSITION/INFORMATION ON INGREDIENTS - - - - - -

@S Eithaeseee
SECTION 3. - - - - = = = — = = HAZARDS IDENTIFICATION - - - = = = = = =

DATA NOT AVAILABLE
SECTION 4, - - - - = = = = = - FIRST-AID MEASURES- - - - - = = = = — =

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF

» WATER FOR AT LEAST 15 MINUTE

~ 1IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS
AMOUNTS OF WATER.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING 1S DIFFICULT, GIVE OXYGEN
éELEW%L%ggg? WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
WASH CONTAMINATED CLOTHING BEFORE REUSE.

SECTION 5. - - = = = - - - - FIRE FIGHTING MEASURES - - - - - — - - - -

EXTINGUISHING MEDIA
WATER SPRAY,
CARBON DIOXIDE DRY CHEMICAL POWDER OR APPROPRIATE FOAM.

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

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

SECTION 6. - - - — - — — - ACCIDENTAL RELEASE MEASURES- - - - - - - - -

ggggEgEégésAEOR CHEMICAL SAFETY GOGGLES, RUBBER BOOTS AND HEAVY
SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.

AVOID RAISING DUST.

VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

SECTION 7. - - = = = = — — - - HANDLING AND STORAGE- - - - — — — —= = — -
CONTINUED ON NEXT PAGE
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%LgRICg CgE%ICAL COMPANY, INC.
MILWAUKEE, WISCONSIN 53201, USA

CUST#: 484407
MATERIAL SAFETY DATA SHEET PAGE

CATALOG #: %
NAME: 6 OR 7)-NAPHTHALENETRISULFONIC ACID,

TﬁIéODIUM SALT HYDRATE

REFER TO SECTION 8.
SECTION 8. - - - - - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - - - -

CHEMICAL SAFETY GOGGLES. ‘
COMPATIBLE CHEMICAL-RESISTANT GLOVES.
NIOSHéMSHA APPROVED RESPIRATOR

SAFETY SHOWER AND EYE BATH.

MECHANICAL EXHAUST REQUIRED.

AVOID INHALATION.

AVOID CONTACT WITH EYES, SKIN AND CLOTHING
AVOID PROLONGED OR REPEATED EXPOSURE

WASH THOROUGHLY AFTER HANDLING.

KEEP TIGHTLY CLOSE

STORE IN A COOL DRY PLACE.

SECTION 9, - - = = - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -

APPEARANCE AND ODOR
LIGHT-YELLOW POWDER

SECTION 10. - - - - - - - - -STABILITY AND REACTIVITY - - - - - - - - -

INCOMPATIBILITIES
STRONG OXIDIZING AGENTS

HAZARDQUS COMBUSTION OR DECOMPOSITION PRODUCTS
TOXIC FUMES OF:
CARBON MONOXIDE, CARBON DIOXIDE
SULFUR OXIDES

SECTION 11, - - = - - = = - - TOXICOLOGICAL INFORMATION - - - - - - - -

ACUTE EFFECTS
MAY BE HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION.
MAY CAUSE EYE IRRITATION
MAY CAUSE SKIN IRRITATION.
TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

SECTION 12. - = - = = = = - - ECOLOGICAL INFORMATION - - - - - - - - — -
DATA NOT YET AVAILABLE.
SECTION 13, - - - = - - - - - DISPOSAL CONSIDERATIONS - - - - = — = - =

DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.
OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.

CONTINUED ON NEXT PAGE
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ALDRICH CHEMICAL COMPANY, INC.

P.O, BOX 355
“TIGMA-ALDRICH MILWAUKEE, WISCONSIN 53201, USA
N
CUST#: 484407

MATERIAL SAFETY DATA SHEET PAGE 3

CATALOG #: 074-
NAME ; 3, (6 OR 7)-NAPHTHALENETRISULFONIC AC]ID,
140DIUM SALT HYDRATE
SECTION 14, - - - - = = = - = - TRANSPORT INFORMATION - - - - = —= - — -
CONTACT ALDRICH CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.
SECTION 15, — = = = - - = - - REGULATORY Itt‘ORMATION ——————————

EUROPEAN INFORMATION
CAUTION: SUBSTANCE NOT YET FULLY TESTED.

SECTION 16. - - - - = — - - - = OTHER INFORMATION- - - — = = - = - — — -

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

COPYRIGHT 1996 ALDRICH CHEMICAL CO, INC.
LICENSE GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY.
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12703798 08:09AM FAXCOM PAGE 001 OF o0o0u

N ® » — POST OFFIGE BOX 14508
% SIEMA SAINT LOUIS, MISSOURI 63178, USA

TELEPHONE: USA/CANADA 1-800-325-3010
OUTSIDE USA/CANADA call COLLECT 314-771-5750

THE WORLD'S FOREMOST MANUFACTURER OF RESEARCH FAX: USA/CANADA 1-800-325-5052

BIOCHEMICALS AND DIAGNOSTIC REAGENTS QUTSIDE USA/CANADA 314-771-5757
( _ INTERNET EMAIL: sigima @ sial.corn
ATTN: SAFETY DIRECTOR EMERGENCY PHONE 1-314-771-5765
THAEDRA KIBOURN PO BOX 14508 ST LOUIS MO 63178
UNIVERSITY OF UTAH DATE 12703798
HEALTH SCIENCE CTR CUST#: 2-087-89113
50 NORTH MEDICAL DRIVE PO#:
SALT LAKE CY UT 84132
MATERIAL SAFETY DATA SHEET PAGE 1
SECTION 1. - - - - - - - - - CHEMICAL IDENTIFICATION- - - - - - - - - -
CATALOG #: 25089-9
NAME : 1,5-NAPHTHALENEDISULFONIC ACID, DISODIUM

SALT HYDRATE, 95%
SECTION 2. - - - - - COMPOSITION/INFORMATION ON INGREDIENTS - - - - - -
CAS #: 1655-29-4

MF: C10HB806S52
EC NO: 216-732-0

SECTION 3. - - - - - - - - - - HAZARDS IDENTIFICATION - - - - - - - - -
LABEL PRECAUTIONARY STATEMENTS
HYGROSCOPIC
‘\/SECTION 4, - - - - = - - - - - FIRST-AID MEASURES- - - - - - - - - - -

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
WATER FOR AT LEAST 15 MINUTES.

IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS
AMOUNTS OF WATER.

IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN.

IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN.

WASH CONTAMINATED CLOTHING BEFORE REUSE.

SECTION 5. - - - - - - - - - FIRE FIGHTING MEASURES - - - - - - - - - -
EXTINGUISHING MEDIA
WATER SPRAY.
CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECIAL FIREFIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
PREVENT CONTACT WITH SKIN AND EYES.
UNUSUAL FIRE AND EXPLOSIONS HAZARDS
CONTINUED ON NEXT PAGE
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CUST#: 2-087-89113

MATERIAL SAFETY DATA SHEET PAGE 2

CATALOG #: 25089-9

NAME : 1,5-NAPHTHALENEDISULFONIC ACID, DISODIUM
SALT HYDRATE, 95%

EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

SECTION 6. - - - - - - - - ACCIDENTAL RELEASE MEASURES- - - - - - - - -

WEAR RESPIRATOR, CHEMICAL SAFETY GOGGLES, RUBBER BOOTS AND HEAVY
RUBBER GLOVES.

SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.

AVOID RAISING DUST.

VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

SECTION 7. - - - - - - - - - - HANDLING AND STORAGE- - - - - - - - - - -
REFER TO SECTION 8.
SECTION 8. - - - - - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - - - -

CHEMICAL SAFETY GOGGLES.

COMPATIBLE CHEMICAL-RESISTANT GLOVES.
NIOSH/MSHA-APPROVED RESPIRATOR.
SAFETY SHOWER AND EYE BATH.
MECHANICAL EXHAUST REQUIRED.

AVOID INHALATION.

AVOID CONTACT WITH EYES, SKIN AND CLOTHING.
AVOID PROLONGED OR REPEATED EXPOSURE.
WASH THOROUGHLY AFTER HANDLING.

KEEP TIGHTLY CLOSED.

HYGROSCOPIC

STORE IN A COOL DRY PLACE.

SECTION 9. - - - - - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -

APPEARRANCE AND ODOR
OFF-WHITE POWDER

SECTION 10. - - - - - - - - -STABILITY AND REACTIVITY - - - - - - - - -
INCOMPATIBILITIES
STRONG OXIDIZING AGENTS
PROTECT FROM MOISTURE.

HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS
TOXIC FUMES OF:

CONTINUED ON NEXT PAGE
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CUST#: 2-087-89113

MATERTIAL SHFETYD/HTH SHEET PAGE 3
CATALOG #: 25089-9
NAME : 1,5-NAPHTHALENEDISULFONIC ACID, DISODIUM

SALT HYDRATE, 95%
CARBON MONOXIDE, CARBON DIOXIDE
SULFUR OXIDES
SECTION 11. - - - - - - - - - TOXICOLOGICAL INFORMATION - - - - - - - -
ACUTE EFFECTS
MAY BE HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION.
MAY CAUSE EYE IRRITATION.
MAY CAUSE SKIN IRRITATION.
TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

SECTION 12. - - - - - - - - - ECOLOGICAL INFORMATION - - - - - - - - - -
DATA NOT YET AVAILABLE.

SECTION 13. - - - - - - - - - DISPOSAL CONSIDERATIONS - - - - - - - - -
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.
OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.

SECTION 14. - - - - - - - - - - TRANSPORT INFORMATION - - - - - - - - -
CONTACT ALDRICH CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.

SECTION 15. - - - - - - - - - REGULATORY INFORMATION - - - - - - - - - -
DATA NOT AVAILABLE '

SECTION 16. - - - -= - - - - - - OTHER INFORMATION- - - - - -= - — - - - -
THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO
BE ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. SIGMA SHALL NOT BE
HELD LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH
THE ABOVE PRODUCT. SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR
ADDITIONAL TERMS AND CONDITIONS OF SALE.

COPYRIGHT 1998 SIGMA-ALDRICH CO.
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Product #: S588830 Name: 1,6-NAPHTHALENEDISULFONIC ACID, DISODIUM SALT
DIHYDRATE

Material Safety Data Sheet Valid 01/2004 ~ 04/2004
Printed: 01/19/2004 03:30:43

._.---____—.____——______—--___—_-._____——_..___—-_h___—__..__.._.____.._..____.__,.__.___—--_

1001 West St. Paul
Milwaukee, WI 53233 USA
Phone: 414-273-385¢0

SECTION 1, - = — = = — — - - CHEMICAL IDENTIFICATION- = - = = — — = _ _
Name: 1,6-NAPHTHALENEDISULFONIC ACID, DISODIUM SALT DIHYDRATE
SECTION 2. - - - - - COMPOSITION/INFORMATION ON INGREDJENTS - - - - - -
CAS #: (v/a)
MEF: C10H806S2
SECTION 3. - - oo - HAZARDS IDENTIFICATION -wav - - - -.
LABEL PRECAUTIONARY STATEMENTS
CAUTION:
AVOID CONTACT .AND INHALATION.
SECTION 4. - = = = = = = - - . FIRST~AID MEASURES- = - - = — - = _ - _

IF SWALLOWED, WASH QUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOQUS.
CALL A PHYSICIAN.
IN CASE OF SKIN CONTACT, FLUSH WITH COPIQUS AMOUNTS OF WATER
FOR AT LEAST 15 MINUTES. REMOVE CONTAMINATED CLOTHING AND
SHOES. CALL A PHYSICIAN.
IF INHALED, REMOVE TQ FRESH AIR. IF BREATHING BECOMES DIFFICULT,
CALL A PHYSICIAN.
IN CASE OF CONTACT WITH EYES, FLUSH WITH COPIQUS AMOQUNTS OF WATER
FOR AT LEAST 15 MINUTES. ASSURE ADEQUATE FLUSHING BY SEPARATING
THE EYELIDS WITH FINGERS. CALL A PHYSICIAN.

SECTION 5. = - - - = - - - FIRE FIGHTING MEASURES - = - - - — — — - _

EXTINGUISHING MEDIA
WATER SPRAY.
CARBON DIOXIDE, DRY CHEMICAL POWDER OR APPROPRIATE FOAM.
SPECIAL FIREFIGHTING PROCEDURES

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

SECTION 6. - = - - - -« - - ACCIDENTAL RELEASE MEASURES~ - - - « — — - .
WEAR PROTECTIVE EQUIPMENT.
SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.
AVOID RAISING DUST.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

SECTION 7. - - - — = = - - - _ HANDLING AND STORAGE- - ~ - - — = — — = _
REFER TO SECTION 8.
SECTION 8. - = - - - _ EXPOSURE CONTROLS/PERSONAL PROTECTION= = — — = —

WEAR APPROPRIATE NIOSH/MSHA-APPROVED RESPIRATOR, CHEMICAL-RESISTANT
GLOVES, SAFETY GOGGLES, OTHER PROTECTIVE CLOTHING.
MECHANICAL EXHAUST REQUIRED.
SECTION 9. - = - - — = _ PHYSICAL AND CHEMICAL PROPERTIES - = - - — _ -
APPEARANCE AND ODOR
PHYSICAL PROPERTIES
MELTING POINT: N/A
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SECTION 10. = = - - = - - = = TOXICOLOGICAL INFORMATION = = - - — - — =
THE TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY
INVESTIGATED.

SECTION 11. - - = - = = = « - ECOLOGICAL INFORMATION - = - - - — — = - _
DATA NOT YET AVAILARLE,

SECTION 12. - - = = -~ - — — - DISPOSAL CONSIDERATIONS - — = — - = - - -

DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.
OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.

SECTION 13. - - = = - - - - - - TRANSPORT INFORMATION - — - = -~ - — - -
CONTACT ALDRICH CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.
SECTION 14. ~ = - - = - - - < REGULATORY INFORMATION - - - - - - — — — -

DATA NOT AVAILARLE
SECTION 15. - - - - = = - - - - OTHER INFORMATION- - - - - = - - - - - -

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

COPYRTIGHT 2001 SIGMA-ALDRICH CO.

LICENSE GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY





ALDRICH CgE%ICAL COMPANY, INC.

‘ P.0. BOX
“IGMA-ALDRICH MILWAUKEE, WISCONSIN 53201, USA
ATTN: SAFETY DIRECTOR EMERGENCY PHONE 1-414-273-3850
DATE 096 /96
PHAEDRA MC PHERSON CUST 440
UNIVERSITY OF UTAH BOg: !
421 WAKARA WAY SUITE 125
SALT LAKE CITY UT 84108-1210
MATERIAL SAFETY DATA SHEET PAGE 1
SECTION 1. - - = = = = = = - CHEMICAL IDENTIFICATION- - - - = - - - = -
Nhvg: oo *f RAPHTHALENEDL ULFONIC ACID,:
gﬁfgo TUM SALT, TECH., 80% "
SECTION 2. - - - - - COMPOSITION/INFORMATION ON INGREDIENTS - - - - - -
CAS #: 1655-45-4
MF: C10H806S2
EC NO: 216-735-7
SECTION 3., - - - - = - - - - - HAZARDS IDENTIFICATION - - - - - - - - -
DATA NOT AVAILABLE
SECTION 4. - - - = = - - - - - FIRST-AID MEASURES- - - - - - - - - - -

IN CASE OF CONTACT, IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
— WATER FOR AT LEAST 15 MINUTES.

IN CASE OF CONTACT, IMMEDIATELY WASH SKIN WITH SOAP AND COPIOUS

AMOUNTS OF WATER.

IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL

RESPIRATION. IF BREATHING 1S DIFFICULT, GIVE OXYGEN.

éngwﬁL%g¥§?61WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.

WASH CONTAMINATED CLOTHING BEFORE REUSE.

SECTION 5. - - - = = = = = - FIRE FIGHTING MEASURES - - - - - - - - - -

EXTINGUISHING MEDIA
WATER SPRA
CARBON DIOXIDE DRY CHEMICAL POWDER OR APPROPRIATE FOAM.

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

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

SECTION 6., - - - - - = — - ACCIDENTAL RELEASE MEASURES- - - - - - - - -

ggggEgEégégAgOR CHEMICAL SAFETY GOGGLES, RUBBER BOOTS AND HEAVY
SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.

AVOID RAISING DUST

VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

CONTINUED ON NEXT PAGE
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ALDRICH CHEMICAL COMPANY, INC.
P.O. BOX 355
MILWAUKEE, WISCONSIN 53201, USA

CUST4#: 484407
MATERIAL SAFETY DATA SHEET PAGE

CATALOG #: N60-5
NAME : .2, 6-NAPHTHALENEDI SULFONIC ACID,
DfSODIUM SALT, TECH., 80%
SECTION 7. - - = = = = = = - - HANDLING AND STORAGE- - - - - - - - = - -
REFER TO SECTION 8.
SECTION 8. - - - - - - EXPOSURE CONTROLS/PERSONAL PROTECTION- - - - —- -

CHEMICAL_ SAFETY GOGGLES.

COMPATIBLE CHEMICAL-RESISTANT GLOVES.
NIOSHéMSHA—APPROVED RESPIRATOR.

SAFETY SHOWER AND EYE BATH.
MECHANICAL EXHAUST REQUIRED.

AVOID INHALATION.

AVOID CONTACT WITH EYES, SKIN AND CLOTHING.
AVOID PROLONGED OR REPEATED EXPOSURE.
WASH THOROUGHLY AFTER HANDLING.

KEEP. TIGHTLY CLOSED.

STORE IN A COOL DRY PLACE.

SECTION 9. - - - - - - - PHYSICAL AND CHEMICAL PROPERTIES - - - - - - -

APPEARANCE AND CDOR
WHITE POWDER

PHYSICAL PROPERTIES

MELTING POINT: >300 C
SECTION 10, - - = = = = = = = STABILITY AND REACTIVITY - - - - - - = - -
INCOMPATIBILITIES

STRONG OXIDIZING AGENTS

HAZARDQUS COMBUSTION OR DECOMPOSITION PRODUCTS
TOXIC FUMES OF:
CARBON MONOXIDE, CARBON DIOXIDE
SULFUR OXIDES

SECTION 11, - - - - = = - - - TOXICOLOGICAL INFORMATION - - - - - - - -

ACUTE EFFECTS
MAY BE HARMFUL BY INHALATION, INGESTION, OR SKIN ABSORPTION.
MAY CAUSE EYE IRRITATION.

MAY CAUSE SKIN IRRITATION.
TO THE BEST OF OUR KNOWLEDGE, THE CHEMICAL, PHYSICAL, AND
TOXICOLOGICAL PROPERTIES HAVE NOT BEEN THOROUGHLY INVESTIGATED.

SECTION 12, - - - = = - - - - ECOLOGICAL INFORMATION - - - - = - - - — -
DATA NOT YET AVAILABLE.
SECTION 13, - - - = - — - = - DISPOSAL CONSIDERATIONS - - - -— - - - - -

CONTINUED ON NEXT PAGE
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ALDRICH CHEMICAL COMPANY, INC.

P.O. BOX 355
TIGMA-ALDRICH MILWAUKEE, WISCONSIN 53201, USA
CUST#: 484407
MATERIAL SAFETY DATA SHEET PAGE 3
ﬁ%ﬁéLOG # %3 0-Ra THALENEDI SULFONIC ACID
) “B1 BT EALT, DEcH . Bog P

DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLVENT AND BURN IN A
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER AND SCRUBBER.
OBSERVE ALL FEDERAL, STATE AND LOCAL ENVIRONMENTAL REGULATIONS.

SECTION 14, - - - - - - = = - = TRANSPORT INFORMATION - - - - - - - - -
CONTACT ALDRICH CHEMICAL COMPANY FOR TRANSPORTATION INFORMATION.
SECTION 15, - - - = = - - - - REGULATORY INFORMATION - - - — = - —= = - =

DATA NOT AVAILABLE
SECTION 16, - - - - - = = = = = OTHER INFORMATION- - - - = = = = = — — -

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

~ COPYRIGHT 1996 ALDRICH CHEMICAL CO, INC.
LICENSE GRANTED TO MAKE UNLIMITED PAPER COPIES FOR INTERNAL USE ONLY.
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ACC# 70704

SDS Name: 2,7-Naphthalenedisultonic acid disodium salt, 95+% (uv-vis)
Catalog Numbers: AC415230000, AC415230250, AC415232500
Synonyms:
Company Identification:

Acros Organics N.V.

One Reagent Lane

Fairlawn, NJ 07410
For information in North America, call: 800-ACROS-01
For information in Europe, call: 0032(0) 14575211
For emergencies in the US, call CHEMTREC: 800-424-9300
For emergencies outside the US, call: 0032(0) 14575299

1655-35-2 216-733-6

EMERGENCY OVERVIEW

Not available.Appearance: Not available.Not available.
Target Organs: None.

Potential Health Effects
The toxicological properties of this material have not been investigated. Use

— appropriate procedures to prevent opportunities for direct contact with the skin or
eyes and to prevent inhalation.
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Eyes: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting
the upper and lower lids. Get medical aid immediately.

Skin: Get medical aid. Flush skin with plenty of soap and water for at least 15
minutes while removing contaminated clothing and shoes. Remove contaminated
clothing and shoes. —

Ingestion: If victim is conscious and alert, give 2-4 cupfuls of milk or water. Get
medical aid immediately.

Inhalation: Get medical aid immediately. Remove from exposure to fresh air
immediately. If not breathing, give artificial respiration. If breathing is difficult, give
oxygen.

Notes to Physician: Treat symptomatically and supportively.

General Information: As in any fire, wear a self-contained breathing apparatus
in pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective
gear. During a fire, irritating and highly toxic gases may be generated by thermal
decomposition or combustion.

Extinguishing Media: Use agent most appropriate to extinguish fire.
Autoignition Temperature: Not available.

Flash Point: Not available.

NFPA Rating: Not published. Explosion Limits, Lower: Not available. Upper: Not
available.

General Information: Use proper personal protective equipment as indicated in
Section 8.

Spills/Leaks: Clean up spills immediately, observing precautions in the
Protective Equipment section.

Handling: Wash thoroughly after handling. Remove contaminated clothing and
wash before reuse. Avoid contact with eyes, skin, and clothing. Avoid ingestion
and inhalation.

Storage: Store in a cool, dry place. Keep container closed when not in use.

Engineering Controls: Use process enclosure, local exhaust ventilation, or
other engineering controls to control airborne levels.
Exposure Limits

’ acid. disodium salt inone listed none listed none listed

OSHA Vacated PELs: 2,7-naphthalenedisulfonic acid, disodium salt: No OSHA
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Vacated PELs are listed for this chemical.

Personal Protective Equipment

Eyes: Wear chemical goggles.

Skin: Wear appropriate protective gloves to prevent skin exposure.

Clothing: Wear appropriate protective clothing to minimize contact with skin.
Respirators: A respiratory protection program that meets OSHA's 29 CFR
'1910.134 and ANSI Z88.2 requirements or European Standard EN 149 must be
followed whenever workplace conditions warrant a respirator's use.

Physical State: Not available.
Appearance: Not available.
Odor: Not available.
pH: Not available.

" Vapor Pressure: Not available.
Vapor Density: Not available.
Evaporation Rate:
Viscosity: Not available.
Boiling Point: Not available.
Freezing/Melting Point:0.00 deg C
Decomposition Temperature:Not available.
Solubility: Not available.
Specific Gravity/Density:Not available.
Molecular Formula:C10H6Na206S2
Molecular Weight:

Chemical Stability: Stable under normal temperatures and pressures.

~— Conditions to Avoid: Incompatible materials, strong oxidants.
Incompatibilities with Other Materials: Not available.
Hazardous Decomposition Products: Irritating and toxic fumes and gases.
Hazardous Polymerization: Not available.

RTECS#:

CAS# 1655-35-2 unlisted.
LD50/LC50:

Not available.

Carcinogenicity:
CAS# 1655-35-2: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.

Dispose of in a manner consistent with federal, state, and local regulations.
RCRA D-Series Maximum Concentration ofContaminants: None listed.
RCRA D-Series Chronic Toxicity ReferencelLevels: None listed.
RCRA F-Series: None listed.
RCRA P-Series: None listed.

il RCRA U-Series: None listed.
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Not Not regulate
Not asa
Shipping E(t)brmation regga:ed regulated as| hazardous
Name: available hazardous a hazardous| material.No
) material material. | information
atenal. available.
Hazard
Class:
UN
Number:
Packing
Group: ,

US FEDERAL

TSCA

CASH# 1655-35-2 is listed on the TSCA inventory.

Health & Safety Reporting List

None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules

None of the chemicals in this product are under a Chemical Test Rule.
Section 12b

None of the chemicals are listed under TSCA Section 12b.

TSCA Significant New Use Rule

None of the chemicals in this material have a SNUR under TSCA.
SARA

Section 302 (RQ)

None of the chemicals in this material have an RQ.

Section 302 (TPQ)

None of the chemicals in this product have a TPQ.

Section 313

No chemicals are reportable under Section 313.

Clean Air Act:

This material does not contain any hazardous air pollutants. This material does
not contain any Class 1 Ozone depletors. This material does not contain any
Class 2 Ozone depletors.

Clean Water Act:

None of the chemicals in this product are listed as Hazardous Substances under
the CWA. None of the chemicals in this product are listed as Priority Pollutants
under the CWA. None of the chemicals in this product are listed as Toxic
Pollutants under the CWA.

OSHA:

None of the chemicals in this product are considered highly hazardous by OSHA.

STATE

CAS# 1655-35-2 is not present on state lists from CA, PA, MN, MA, FL, or NJ.
California No Significant Risk Level: None of the chemicals in this product are
listed. European/International Regulations

European Labeling in Accordance with EC Directives

Hazard Symbols:

Not available.

Risk Phrases:
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Safety Phrases:

S 24/25 Avoid contact with skin and eyes.
WGK (Water Danger/Protection)

CAS# 1655-35-2: No information available.
Canada

None of the chemicals in this product are listed on the DSL/NDSL list. WHMIS:
Not available.

CAS# 1655-35-2 is not listed on Canada's Ingredient Disclosure List.
Exposure Limits

MSDS Creation Date: 2/28/1995

Revision #1 Date: 3/04/1996

The information above is believed to be accurate and represents the best information currently
available to us. However, we make no warranty of merchantability or any other warranty, express or
implied, with respect to such information, and we assume no liability resulting from its use. Users
should make their own investigations to determine the suitability of the information for their particular
purposes. In no way shall Fisher be liable for anyglaims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, coffsequential or exemplary damages, howsoever
arising, even if Fisher has been advised of the ppssibility of such damages.

4 Need help with a product? Send email to Fisher's customer service or call us
2 help at 1-800-766-7000.
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Material Safety Data Sheet  .coue 126206

Section 1: Chemical Product and Company Identification Page 1 of 3
Cat#: 19922
Part Name: RHODAMINE WT WATER TRACING DYE

Supplier: Polysciences, Inc.
400 Valley Road
Warrington, PA 18976
Telephone #215-343-6484

Section 2: Composition/ Information on Ingredients

ltem# Name CAS# % in product
1 Rhodamine WT CASRNHX19922 5
2  Water 007732185 95
OSHA (ACGIH) Exposure Limits
TWA STEL CEILING
. ppm  mg/ ppm  mgm3  ppm  mg/m3

CAS#: 007732185 IDLH: NE

OSHA NE NE NE NE NE NE

ACGIH NE NE NE NE NE NE
CAS#: CASRNHX1992 IDLH: NE

OSHA NE NE NE NE NE NE

ACGIH NE NE NE NE NE NE

Section 3: Hazards Identification

Causes eye irritation.

Hazard Ratings:
These ratings are Polysciences' Inc. own assesments of the properties of the material using the ANSI/NFPA 704 Standard.
Additional information can be found by consulting in the NFPA published ratings lists (List 325 and List 49).
If no data is listed the information is not available.
Health Flammability Reactivity
2 0 1
Section 4: First Aid Measures

Flush eyes with flowing water for at least 15 minutes.

If breathing is difficult, contact emergency personnel.

If swallowed, induce vomiting as directed by medical personnel.
Remove contaminated clothing.

Remove to fresh air.

Wash skin with deluge of water for at least 15 minutes.

Section 5: Fire Fighting Measures

Flash point, deg F.: no data Method: no data
UEL: no data LEL: no data Autoignition temperature, deg. F.: no data
Flammability Classification: no data Flame Propagation Rate: no data

Hazardous Combustion Products: no data
Section 6: Accidental Release Measures

Any information listed below is to be considered in addition to internal guidelines for isolation of spill, containment of spill, removal of ignition sources
from immediate area, and collection for disposal of spill by trained, properly protected clean up personnel.

Absorb liquids on absorbent material.
Contain spilled liquids.

Section 7: Handling and Storage

Store at room temp

Section 8: Exposure Controls/ Personal Protection

The use of eye protection in the form of safety glasses with side shields and the use of skin protection for hands in the form of gloves are
considered minimum and non-discretionary in work places and laboratories. Any recommended personal protection equipment or environmental
equipment is to be considered as additional to safety glasses and gloves.

Use chemical splash goggles and face shield.

Page 1 of 3





Section 9: Physical and Chemical Properties

Formula: no data vapor pressure: no data
Formula Weight: no data vapor density: heavier than air
boiling point: no data Specific gravity: 0

melting point: no data ph: 10.5 @1.0 %
solubility: miscible appearance: fluorescing red liquid

Section 10: Stability and Reactivity

Chemical Stabilit no data

Conditions to Avoid:  no data

Incompatibility with other materials:  no data
Hazardous Decomposition Products:  no data
Hazardous Polymerization: will not occur

Section 11:Toxicological Information

Acute Data: no data
Subchronic data: no data

Section 12: Ecological Information

LC50: >320 mg/I rainbow trout (96 hour)
LC50: 170 mg/l daphnia magna
No developmental abnormalities or toxicity to oyster larvae at 100 mg/L.

Section 13: Disposal Considerations

The following chart lists the status of the chemical and its components in reference to 40 CFR Part 261.33. If the product is listed by code number
the substance may be subject to special federal and state disposal regulations. If no codes are listed the material must be disposed in compliance
with all Federal, State and Local Regulations.

CAS# Waste Code Regulated Name
007732185 not listed not listed
CASRNHX19922 not listed not listed

Section 14: Transportation Data

Refer to bill of lading or container label for DOT or other transportation hazard classification , if any.

Section 15: Regulatory Information

All components of this product are on the TSCA public inventory.

Prop 65 - Column A identifies those items which are known to the State of California to cause cancer. Column B identified items which are known
to the State of California to cause reproductive toxicity.

CAS# Column A Column B

007732185 no no

CASRNHX19922 no no

State Regulatory Information :If a CAS# is listed below this material is subject to the listed state right-to-know requirements.
CAS#

007732185 not listed
CASRNHX199 not listed

SARA Toxic Release Chemicals(as defined in Section 313 of SARA Title IlI)
This list identifies the toxic chemicals, including their de minimis concentrations for which reporting is required under Section 313 of the Emergency
Planning and Community Right-to-Know Act (EPCRA). The list is also referred to as the Toxics Release Inventory (TRI) List.

CAS# Regulated name de minimis conc. % Rep. Thres.
007732185 not listed not listed not listed
CASRNHX19922 not listed not listed not listed

SARA Extremely Hazardous Substances and TPQs
This list includes hazardous chemicals as defined in 29 CFR 1910.1200(c); and extremely hazardous substances regulated under Section 302 of
SARA Title Ill with their TPQs (in pounds), as listed in 40 CFR 355, Appendices A and B.

CAS# Regulated name TPQ (pounds) EHS-RQ(pounds)
007732185 not listed not listed not listed
CASRNHX19922 not listed not listed not listed
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CERCLA

The hazardous substances, and their reportable quantities (RQs) are listed in the federal regulations at 40 CFR Part 302, Table 302.4. Release of a
CERCLA hazardous substance in an amount equal to or greater than its RQ, in any 24-hour period, must be reported to the National Response
Center at (800) 424-8802.

CAS# Regulated name RQ (pounds)
007732185 Not listed Not listed
CASRNHX19922 Not listed Not listed

Section 16: Other Information

POLYSCIENCES, INC. provides the information contained herein in good faith but makes no representation as to its comprehensiveness or
accuracy.

Individuals receiving this information must exercise their independent judgment in determining its appropriateness for a particular purpose.
POLYSCIENCES, INC. makes no representations or warranties, either expressed or implied of merchantability, fitness for particular purposes with
respect to the information set forth herein or to which the information refers. Accordingly, POLYSCIENCES, INC. will not be responsible for damages
resulting from the use of or reliance upon this information.

END OF MSDS

Page 3 of 3





S| GVA- ALDRI CH

MATERI AL SAFETY DATA SHEET

Date Printed: 11/07/2006
Dat e Updated: 01/29/2006
Version 1.3

Section 1 - Product and Conpany | nfornmation

Product Nane FLUCRESCEI N

Product Nunber 28802

Br and RI EDEL

Conmpany Si gma- Al dri ch

Addr ess 3050 Spruce Street
SAINT LOUI'S MO 63103 US

Techni cal Phone: 800- 325- 5832

Fax: 800- 325- 5052

Enmer gency Phone: 314- 776- 6555

Section 2 - Conposition/Information on |ngredient

Subst ance Nane CAS # SARA 313
FLUORESCEI N 2321-07-5 No

For mul a C20H120p

Synonyns Angi of l uor * Benzoic acid,

0- ( 6- hydr oxy- 3- oxo- 3H xant hen-9-yl ) * Benzoic
aci d, 2-(6-hydroxy- 3-o0xo-3H xant hen-9-yl) *
9- (o- Car boxyphenyl ) - 6- hydr oxy- 3-i soxant henone *
9- (0o- Car boxyphenyl ) - 6- hydr oxy- 3H xant hen- 3- one *
C.I. 45350:1 * C. I. 45350A * C. |. 45350 (free
cid) * Cl. Solvent Yellow 94 * D+C Yell ow No. 7
3',6'-Di hydroxyfluoran * D hydroxyfl uorane *
', 6" -Di hydroxyspiro(i sobenzofuran-1(3H), 9" (9H) - xa
nt hen) - 3- one *
3, 6- Di hydr oxyspi ro(xant hene-9, 3' -pht hal i de) *
Fl uoran, 3',6'-dihydroxy- * 3',6'-Fluorandiol *
Fl uorescein (8Cl) * Fluorescein acid * Hi dacid
fluorescein * Japan Yell ow 201 * Japan Yel | ow No.
201 * Resorcinol phthal ein * Soap Yellow F *
Sol vent Yell ow 94 *
Spi ro(i sobenzof uran-1(3H), 9' - (9H) xant hen) - 3- one,
3',6"'-di hydroxy- (9CI) * 3H Xant hen- 3-one,
9- (o- car boxyphenyl ) - 6- hydroxy- * Yell ow
fluorescein * 11712 Yellow * Zl ut kysela 73
(Czech)
RTECS Nunber : LMb075000

a
3

Section 3 - Hazards ldentification

EMERGENCY OVERVI EW
Caution: Avoid contact and inhalation. Target organ(s): Kidneys.

HM S RATI NG
HEALTH: O
FLAMVABI LI TY: O
REACTIVITY: O

NFPA RATI NG





HEALTH: O
FLAMVABI LI TY: O
REACTIVITY: O

For additional information on toxicity, please refer to Section 11

Section 4 - First Aid Measures

ORAL EXPOSURE
If swal |l owed, wash out nmouth with water provided person is
conscious. Call a physician.

| NHALATI ON EXPOSURE
If inhaled, renove to fresh air. |If not breathing give
artificial respiration. If breathing is difficult, give oxygen

Section 5 - Fire Fighting Measures

AUTO GNI TI ON TEMP
N A

FLAMVABI LI TY
N A

EXTI NGUI SHI NG MEDI A
Sui tabl e: Water spray. Carbon dioxide, dry chem cal powder, or
appropriate foam

FI REFI GHTI NG
Protective Equi pnent: War self-contained breathing apparatus
and protective clothing to prevent contact with skin and eyes.
Specific Hazard(s): Emts toxic fumes under fire conditions.

Section 6 - Accidental Rel ease Measures

PROCEDURE( S) OF PERSONAL PRECAUTI ON( S)
Wear respirator, chem cal safety goggles, rubber boots, and
heavy rubber gl oves.

METHODS FOR CLEANI NG UP
Sweep up, place in a bag and hold for waste disposal. Avoid
rai sing dust. Ventilate area and wash spill site after materia
pi ckup is conplete.

Section 7 - Handling and Storage

HANDL I NG
User Exposure: Do not breathe dust. Avoid all contact. Avoid
prol onged or repeated exposure.

STORAGE
Sui tabl e: Keep tightly closed. Store in a cool dry place.

Section 8 - Exposure Controls / PPE

ENG NEERI NG CONTROLS
Safety shower and eye bath. Use only in a chem cal funme hood.

PERSONAL PROTECTI VE EQUI PMVENT
O her: Wear appropriate governnment approved respirator
chem cal -resi stant gl oves, safety goggles, other protective
cl ot hi ng.

RI EDEL - 28802 wWww. si gma- al dri ch. com Page





GENERAL HYG ENE MEASURES
Wash t horoughly after handling. D scard contam nated cl othing and
shoes.

Section 9 - Physical/Chem cal Properties

Appear ance Col or: Red
Form Powder
Property Val ue At Tenperature or Pressure
Mol ecul ar Wi ght 332.31 AMUJ
pH N A
BP/ BP Range N A
MP/ MP Range 320 °C

Freezi ng Poi nt
Vapor Pressure
Vapor Density
Sat ur at ed Vapor Conc.
SG Density

Bul k Density

Odor Threshol d

Vol ati | e%

VOC Cont ent

Wat er Cont ent

Sol vent Cont ent
Evaporation Rate

Vi scosity

Surface Tension
Partition Coefficient
Deconposi ti on Tenp.
Expl osion Limts
Flamability

Aut oi gni tion Tenp
Refractive | ndex
Optical Rotation

M scel | aneous Dat a
Solubility

£&&cccccccccccccccccccc
>>>>>>>>>>>>>>>>>>>>>>>

N A = not avail abl e

Section 10 - Stability and Reactivity

STABI LI TY
Materials to Avoid: Strong oxidizing agents.

HAZARDOUS DECOWVPOSI TI ON PRODUCTS
Hazar dous Deconposition Products: Carbon nonoxi de, Carbon dioxide.

HAZARDOUS POLYMERI ZATI ON
Hazar dous Pol ynerization: WII| not occur

Section 11 - Toxicol ogi cal Information

ROUTE OF EXPOSURE
Skin Contact: May cause skin irritation.
Eye Contact: May cause eye irritation
I nhal ation: Material may be irritating to nmucous nenbranes and
upper respiratory tract.
Mul ti pl e Routes: May be harnful by inhalation, ingestion, or
ski n absorpti on.
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TARGET ORGAN(S) OR SYSTEM S)
Ki dneys.

SI GNS AND SYMPTOMS OF EXPOSURE
To the best of our know edge, the chem cal, physical, and
t oxi col ogi cal properties have not been thoroughly investigated.

TOXI CI TY DATA

I nt ravenous
Mouse

300 Md KG
LD50

Section 12 - Ecol ogical Information

No data avail abl e.

Section 13 - Disposal Considerations

APPROPRI ATE METHOD OF DI SPCSAL OF SUBSTANCE OR PREPARATI ON
Di ssolve or mx the material with a conbustible sol vent and burn
in a chemcal incinerator equipped with an afterburner and
scrubber. (Observe all federal, state, and | ocal environnental
regul ations.

Section 14 - Transport Information

DOT
Proper Shi ppi ng Nane: None
Non- Hazardous for Transport: This substance is
consi dered to be non-hazardous for transport.

| ATA
Non- Hazardous for Air Transport: Non-hazardous for air
transport.

Section 15 - Regul atory Information

EU ADDI TI ONAL CLASSI FI CATI ON
S: 22-24/25
Safety Statenents: Do not breathe dust. Avoid contact with skin
and eyes.

US CLASSI FI CATI ON AND LABEL TEXT
US Statenents: Caution: Avoid contact and inhalation. Target
organ(s): Kidneys.

UNI TED STATES REGULATORY | NFORMATI ON
SARA LI STED: No
TSCA | NVENTORY | TEM Yes

CANADA REGULATORY | NFORMATI ON
WHM S C assification: This product has been classified in
accordance with the hazard criteria of the CPR and the MSDS
contains all the information required by the CPR
DSL: Yes
NDSL: No

Section 16 - OGher Information
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DI SCLAI MER
For R&D use only. Not for drug, household or other uses.

VWARRANTY
The above information is believed to be correct but does not
purport to be all inclusive and shall be used only as a guide. The

information in this docunent is based on the present state of our
know edge and is applicable to the product with regard to
appropri ate safety precautions. It does not represent any
guarantee of the properties of the product. Sigma-Aldrich Inc.
shall not be held liable for any damage resulting from handling or
fromcontact wth the above product. See reverse side of invoice
or packing slip for additional ternms and conditions of sale.

Copyri ght 2006 Sigma-Aldrich Co. License granted to nmake unlimted
paper copies for internal use only.
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Yl CK- VI C CHEM & PHARM (HK) LTD.

MATERI AL SAFETY DATA SHEET

Section 1 - Product and Conpany | nformation

Pr oduct Nane 1, 3, 5- NAPHTHALENETRI SULFONI C ACI D
TRI SODI UM SALT

Pr oduct Numnber DI N-1957B

Br and Yi ck- Vi c

Conpany YI CK-VI C CHEM & PHARM (HK) LTD.

Street Address RM 1006, 10/FL., HEW.ETT CENTRE,
52-54 HO YUEN RD, KWUN TON, KLN
HONG KONG

Phone: 852-2541-2772

Fax: 852- 2542- 3444

Section 2 - Conposition/Information on |ngredient

Subst ance Name CAS # 6654-64-4 SARA 313
1, 3, 5- NAPHTHALENETRI SULFONI C ACI D No

TRI SODI UM SALT

For mul a C,HQS,

Section 3 - Hazards ldentification

EVMERGENCY OVERVI EW
Irritant.
Irritating to skin.

For additional information on toxicity, please refer to Section 11.

Section 4 - First Aid Measures

ORAL EXPOSURE
I f swal |l oned, wash out mouth with water provided person is
consci ous. Call a physician.
| NHALATI ON EXPOSURE
If inhaled, renmove to fresh air. |If not breathing give
artificial respiration. If breathing is difficult, give oxygen.
DERVAL EXPOSURE
In case of contact, inmediately wash skin with soap and copi ous
amounts of water.
EYE EXPOSURE
In case of contact, inmmediately flush eyes with copi ous anounts
of water for at |east 15 mnutes.

Section 5 - Fire Fighting Measures

FLASH PO NT
N A
AUTO GNI TI ON TEMP
N A
FLAMVABI LI TY
N A
EXTI NGUI SHI NG MEDI A
Sui tabl e: Water spray. Carbon di oxide, dry chenical powder, or
appropriate foam
FI REFI GHTI NG
Protective Equi prent: Wear sel f-contained breathi ng apparat us
and protective clothing to prevent contact with skin and eyes.
Specific Hazard(s): Emts toxic funmes under fire conditions.





Section 6 - Accidenta

Rel ease Measures

PROCEDURE(S) OF PERSONAL PRECAUTI O\( S)

Wear respirator,

chem cal safety goggles, rubber boots, and

heavy rubber gl oves.

METHODS FOR CLEANI NG UP

Sweep up, place in a bag and hold for waste di sposal. Avoid
rai sing dust. Ventilate area and wash spill site after material
pi ckup is conplete.

Section 7 - Handling and Storage

HANDLI NG

User Exposure: Do not breathe dust. Avoid contact with eyes,
skin, and cl othing.

STORAGE

Sui table: Keep tightly closed. Store in a cool dry place.

Section 8 - Exposure Controls / PPE

ENG NEERI NG CONTROLS

Saf ety shower and eye bath. Mechani cal exhaust required.
PERSONAL PROTECTI VE EQUI PMENT
Respiratory: Governnent approved respirator
Hand: Conpati bl e chem cal -resi stant gl oves.
Eye: Chem cal safety goggl es.
GENERAL HYd ENE MEASURES
Wash thoroughly after handling. Wash contani nated cl othing before

reuse.

Section 9 - Physical/Chemical Properties

Appear ance
Property

Mol ecul ar Wi ght
pH

BP/ BP Range

MP/ MP Range
Freezi ng Poi nt
Vapor Pressure
Vapor Density
Sat ur at ed Vapor Conc.
Bul k Density

CQdor Threshol d

Vol ati |l e%

VOC Cont ent

Wat er Cont ent

Sol vent Cont ent
Evaporation Rate

Vi scosity

Surface Tension
Partition Coefficient
Deconposi tion Tenp.
Fl ash Poi nt
Explosion Limts

Fl ammability
Autoignition Tenp
Refracti ve | ndex
Optical Rotation

M scel | aneous Dat a

Col or: Wi te
For m Powder
Val ue At Tenperature or Pressure

N A

g£ggccccccc
>>>>>>>>>>

=
EN
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>>>>>>>>>>>>>





Sol ubility Sol ubility in Water: Sol ubl e.

N A = not avail abl e

Section 10 - Stability and Reactivity

STABI LI TY
Materials to Avoid: Strong oxidizing agents.

HAZARDOUS DECOVPOSI TI ON PRODUCTS
Hazar dous Deconposition Products: Carbon nonoxi de, Carbon
di oxi de, Sul fur oxi des.

Section 11 - Toxi col ogi cal |nformation

ROUTE OF EXPOSURE
Skin Contact: Causes skin irritation
Eye Contact: May cause eye irritation.
I nhal ation: Material nay be irritating to nucous nenbranes and
upper respiratory tract.
Multiple Routes: May be harnful by inhalation, ingestion, or
ski n absorpti on.

SI GNS AND SYMPTOMVS OF EXPOSURE
To the best of our know edge, the chem cal, physical, and
t oxi col ogi cal properties have not been thoroughly investigated.

Section 12 - Ecol ogi cal Information

No data avail abl e.

Section 13 - Disposal Considerations

APPROPRI ATE METHOD OF DI SPOSAL OF SUBSTANCE OR PREPARATI ON
Di ssolve or mx the material with a conmbustible solvent and burn
in a chemcal incinerator equipped with an afterburner and
scrubber. Cbserve all federal, state, and | ocal environnmental
regul ati ons.

Section 14 - Transport Information

Dor
Pr oper Shi ppi ng Nane: None
Non- Hazar dous for Transport: This substance is
consi dered to be non-hazardous for transport.

| ATA

Non- Hazar dous for Air Transport: Non-hazardous for air
transport.

Section 15 - Regulatory Information

EU ADDI TI ONAL CLASSI FI CATI ON
Synbol of Danger: Xi
I ndi cation of Danger: Irritant.

R 38

Ri sk Statenments: Irritating to skin.

S: 22 24/ 25

Safety Statenents: Do not breathe dust. Avoid contact with skin
and eyes.

US CLASSI FI CATI ON AND LABEL TEXT

I ndi cation of Danger: Irritant.

Ri sk Statenments: Irritating to skin.

Safety Statenents: War suitable protective clothing.
UNI TED STATES REGULATORY | NFORMATI ON





SARA LI STED: No

CANADA REGULATORY | NFORMATI ON
WHM S Cl assification: This product has been classified in
accordance with the hazard criteria of the CPR, and the MSDS
contains all the information required by the CPR
DSL: Yes
NDSL: No

Section 16 - OGher Information

DI SCLAI MER
For R&D use only by University of U ah. Not for drug,
househol d or ot her uses.

WARRANTY
The above information is believed to be correct but does not
purport to be all inclusive and shall be used only as a gui de.

Yi ck-Vic Chem & Pharm (HK) Ltd, shall not be held liable for

any damage

resulting fromhandling or fromcontact with the above product.
See reverse side of invoice or packing slip for additional terns
and conditions of sale.
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MATERIAL SAFETY DATA SHEET

Section 1 Company and Product Identification

Product Name

Marker

1,3,6,8-Pyrenetetrasulfonate (PTS) Reference

Doc. ID 713328-75 AC

Part Number

713328

Issued (year/month/day)
Revised (year/month/day) 2007/09/11

Product Use

For Laboratory Use Only

Series Name

eCAPU

Manufacturer

Beckman Coulter, Inc.

4300 Harbor Blvd.

Fullerton, CA 92835-3100, U.S.A.
ECREP Address:

Beckman Coulter Ireland, Inc.

Mervue Business Park,

Mervue, Galway, Ireland 353 91 774068

Distributor and
Emergency Phone No.

|:| Refer to attached list, Document ID: 472050, for local distributor and

emergency phone numbers.

Section 2 Composition and Information on Ingredients

Hazardous Ingredients:

None

Section 3 Hazards ldentification

Emergency Overview

Yellow; Clear;

Nonflammable aqueous solution.
Does not meet EU, OSHA or WHMIS criteria for hazardous materials.

Odorless

Physical Hazards

No physical hazards were determined from a review of available literature.

Potential Health
Effects Summary

This product does not meet EU, OSHA or WHMIS criteria for hazardous materials.

Product Hazard
Classifications

EU: WHMIS:
Not applicable

Not applicable

Beckman Coulter Safety
Rating

Flammability (Section V): 0
Health (Section XI): 1

Reactivity with Water (Section X):
Contact (Section VIII): 1

0

US OSHA:
Not applicable
Code
O=none
1=slight
2=caution
3=severe

Section 4 First Aid Measures

Inhalation

If product is inhaled, move exposed individual to fresh air. If individual is not
breathing, begin artificial respiration immediately and obtain medical attention.

[12007 Beckman Coulter, Inc.
Global MSDS — English
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Section 4 First Aid Measures (Continued)

Eye Contact

If product enters eyes, wash eyes gently under running water for 15 minutes or
longer, making sure that the eyelids are held open. If pain or irritation occur, obtain
medical attention.

Skin Contact

In case of skin contact, flush with copious amounts of water for at least 15 minutes.
Remove contaminated clothing and shoes. If pain or irritation occur, obtain medical

attention.
Ingestion If ingested, wash mouth out with water. If irritation or discomfort occurs, seek medical
attention.
Section 5 Fire Fighting Measures
Flash Point Not applicable

Flammable Limits
Autoignition Temp.

Not applicable
Not applicable

Extinguishing Media

Use extinguishing media suitable for surrounding fire.

Special Fire and
Explosion Hazards

None identified.

Hazardous Combustion
Products

No combustion products posing significant hazards are expected from this product (a
dilute aqueous solution).

Protective Equipment
for Firefighters

Self-contained breathing apparatus is recommended for firefighters in all chemical fire
situations.

Section 6 Accidental Release Measures

Personal Precautions

Use good laboratory procedures; avoid eye contact.

Spill and Leak
Procedures

Absorb spilled material with an appropriate inert, non-flammable absorbent and
dispose according to local regulations.

Environmental
Precautions

Contain spill to prevent migration.

Section 7 Handling and Storage

Handling Precautions

Use good laboratory procedures; avoid eye contact.

Recommended Storage
Conditions

Keep away from incompatible material (see Section 10).
To maintain efficacy, store according to the instructions in the product labeling.

Section 8 Exposure Controls and Personal Protection

Exposure Limits

US OSHA: None established
ACGIH: None established
DFG MAK: None established

Engineering Controls

No special engineering controls are required. Use with good general ventilation.
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Section 8 Exposure Controls and Personal Protection (Continued)

Respiratory Protection

Under normal conditions, the use of this product should not require respiratory
protection.

Eye Protection

Safety glasses or chemical goggles should be worn to prevent eye contact.

Skin Protection

Impervious gloves, such as Nitrile or equivalent, should be worn to prevent skin
contact.

Section 9 Physical and Chemical Properties

Physical State Liquid
Color Yellow
Transparency Clear
Odor Odorless
Odor Threshold Not applicable
pH =7
Boiling Point Not available
Melting Point Not available
Specific Gravity =1
Vapor Pressure Not available
Vapor Density Not available
Evaporation Rate Not available
Solubility

Water Soluble

Organic Not available

Section 10 Stability and Reactivity

Stability Stable under normal temperatures and pressures.
Hazardous Strong acids

Incompatibilities

Strong bases
Strong oxidizers

Hazardous
Decomposition Products

No decomposition products posing significant hazards would be expected from this
product (a dilute aqueous solution).

Conditions to Avoid

Avoid contact with incompatible materials.

Section 11 Toxicological Information

Toxicity Data
for Hazardous Ingredients

Not applicable

Primary Routes
of Exposure

Eye contact, ingestion, inhalation, and skin contact.

Potential Effects of
Acute Exposure

None identified.
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Section 11 Toxicological Information (Continued)

Potential Effects of
Chronic Exposure

None identified.

Symptoms of
Overexposure

No specific symptoms identified.

Carcinogenicity

No ingredients in this product are listed as carcinogens by ACGIH, IARC, NTP, OSHA
or 67/548/EEC Annex |.

Other Effects

None identified.

Conditions Aggravated
by Exposure

None identified.

Section 12 Ecological Information

Ecotoxicity

No information available.

Biodegradability

No information available.

Mobility

No information available.

Section 13 Disposal Considerations

Waste Disposal

Dispose of waste product, unused product and contaminated packaging in compliance
with federal, state and local regulations. If unsure of the applicable requirements,
contact the authorities for information.

Section 14 Transport Information

Transportation of this product is not regulated under ICAO, IMDG, US DOT, European ADR or Canadian TDG.

Section 15 Regulatory Information

US Federal and State Regulations

SARA 313

CERCLA RG’s,
40 CFR 302.4

California Proposition 65
Massachusetts MSL

New Jersey Dept. of
Health RTK List

Pennsylvania RTK

No ingredients listed
No ingredients listed

No ingredients listed
No ingredients listed

No ingredients listed

No ingredients listed

EU Labeling Classification
Preparation not classified.
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Section 15 Regulatory Information (Continued)

Canada

This product does not meet WHMIS criteria for hazardous materials.

PIN: Not applicable
Ingredients on Ingredient None
Disclosure List:

Ingredients with unknown None

toxicological properties:

Section 16 Other Information

Hazardous ingredients found in Section 15 are below OSHAs and WHMIS’ 1.0% w/w (0.1% for carcinogens) or EU’s
ingredient specific concentrations required for reporting in Section 2.
For further information, please contact your local Beckman Coulter representative.

WHILE BECKMAN COULTER, INC. BELIEVES THE INFORMATION CONTAINED HEREIN IS VALID AND ACCURATE, BECKMAN COULTER MAKES NO WARRANTY OR
REPRESENTATION AS TO ITS VALIDITY, ACCURACY, OR CURRENCY. BECKMAN COULTER SHALL NOT BE LIABLE OR OTHERWISE RESPONSIBLE IN ANY WAY FOR USE
OF EITHER THIS INFORMATION OR MATERIALS TO WHICH IT APPLIES. DISPOSAL OF HAZARDOUS MATERIALS MAY BE SUBJECT TO LOCAL LAWS OR REGULATIONS.

Printed in U.S.A.





HALLIBURTON

MATERIAL SAFETY DATA SHEET
Product Trade Name: FR-26LC

Revision Date: 05-Jan-2009
\1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Trade Name: FR-26LC

Synonyms: None

Chemical Family: Blend

Application: Friction Reducer

Manufacturer/Supplier Halliburton Energy Services
P.O. Box 1431

Duncan, Oklahoma 73536-0431
Emergency Telephone: (281) 575-5000

Prepared By Chemical Compliance
Telephone: 1-580-251-4335
e-mail: fdunexchem@halliburton.com

2. COMPOSITION/INFORMATION ON INGREDIENTS

SUBSTANCE CAS Number PERCENT ACGIH TLV-TWA  OSHA PEL-TWA
Hydrotreated light petroleum [64742-47-8 10 - 30% 200 mg/m?® Not applicable
distillate

3. HAZARDS IDENTIFICATION

Hazard Overview May cause eye and skin irritation. May cause headache, dizziness, and other central
nervous system effects. May be harmful if swallowed.

4. FIRST AID MEASURES

Inhalation If inhaled, remove to fresh air. If not breathing give artificial respiration, preferably
mouth-to-mouth. If breathing is difficult give oxygen. Get medical attention.

Skin In case of contact, immediately flush skin with plenty of soap and water for at least 15
minutes. Get medical attention. Remove contaminated clothing and launder before
reuse.

Eyes In case of contact, or suspected contact, immediately flush eyes with plenty of water
for at least 15 minutes and get medical attention immediately after flushing.

Ingestion Get medical attention! If vomiting occurs, keep head lower than hips to prevent
aspiration.

Notes to Physician Not Applicable

FR-26LC
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5. FIRE FIGHTING MEASURES

Flash Point/Range (F): Not DeterminedMin: > 200

Flash Point/Range (C): Not DeterminedMin: > 93

Flash Point Method: PMCC

Autoignition Temperature (F): Not Determined

Autoignition Temperature (C): Not Determined

Flammability Limits in Air - Lower (%): Not Determined

Flammability Limits in Air - Upper (%): Not Determined

Fire Extinguishing Media Water fog, carbon dioxide, foam, dry chemical.

Special Exposure Hazards Decomposition in fire may produce toxic gases. Use water spray to cool fire exposed
surfaces.

Special Protective Equipment for Full protective clothing and approved self-contained breathing apparatus required for
Fire-Fighters fire fighting personnel.

NFPA Ratings: Health 1, Flammability 1, Reactivity 0
HMIS Ratings: Health 1, Flammability 1, Reactivity 0

6. ACCIDENTAL RELEASE MEASURES

Personal Precautionary Measures Use appropriate protective equipment.

Environmental Precautionary Prevent from entering sewers, waterways, or low areas.

Measures

Procedure for Cleaning / Isolate spill and stop leak where safe. Contain spill with sand or other inert materials.
Absorption Scoop up and remove.

7. HANDLING AND STORAGE

Handling Precautions Avoid contact with eyes, skin, or clothing. Avoid breathing vapors. Wash hands after
use. Launder contaminated clothing before reuse.

Storage Information Store away from oxidizers. Store in a cool well ventilated area. Keep container
closed when not in use.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering Controls Use in a well ventilated area. Local exhaust ventilation should be used in areas
without good cross ventilation.

Respiratory Protection Organic vapor respirator.

Hand Protection Impervious rubber gloves.

Skin Protection Rubber apron.

Eye Protection Chemical goggles; also wear a face shield if splashing hazard exists.
Other Precautions Eyewash fountains and safety showers must be easily accessible.

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State: Liquid
Color: Hazy light tan
FR-26LC
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9. PHYSICAL AND CHEMICAL PROPERTIES

Odor: Sweet hydrocarbon
pH: 8.7

Specific Gravity @ 20 C (Water=1): 1.09

Density @ 20 C (Ibs./gallon): 9.08

Bulk Density @ 20 C (Ibs/ft3): Not Determined
Boiling Point/Range (F): Not Determined
Boiling Point/Range (C): Not Determined
Freezing Point/Range (F): Not Determined
Freezing Point/Range (C): Not Determined
Vapor Pressure @ 20 C (mmHg): Not Determined
Vapor Density (Air=1): Not Determined
Percent Volatiles: 1.3
Evaporation Rate (Butyl Acetate=1): Not Determined
Solubility in Water (g/100ml): Soluble
Solubility in Solvents (g/100ml): Not Determined
VOCs (Ibs./gallon): Not Determined
Viscosity, Dynamic @ 20 C (centipoise): Not Determined
Viscosity, Kinematic @ 20 C (centistrokes): Not Determined
Partition Coefficient/n-Octanol/Water: Not Determined
Molecular Weight (g/mole): Not Determined

10. STABILITY AND REACTIVITY

Stability Data: Stable
Hazardous Polymerization: Will Not Occur
Conditions to Avoid None anticipated

Incompatibility (Materials to  Strong oxidizers.

Avoid)
Hazardous Decomposition Oxides of nitrogen. Carbon monoxide and carbon dioxide.
Products
Additional Guidelines Not Applicable

11. TOXICOLOGICAL INFORMATION

Principle Route of Exposure Eye or skin contact, inhalation.

Inhalation May cause respiratory irritation. May cause central nervous system depression
including headache, dizziness, drowsiness, incoordination, slowed reaction time,
slurred speech, giddiness and unconsciousness.

Skin Contact May cause moderate skin irritation.
Eye Contact May cause moderate eye irritation.
Ingestion Aspiration into the lungs may cause chemical pneumonitis including coughing,

difficulty breathing, wheezing, coughing up blood and pneumonia, which can be fatal.
Aggravated Medical Conditions None known.

Chronic Effects/Carcinogenicity No data available to indicate product or components present at greater than 1% are
chronic health hazards.

Other Information None known.
Toxicity Tests
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Oral Toxicity: Not determined

Dermal Toxicity: Not determined
Inhalation Toxicity: Not determined
Primary Irritation Effect: Not determined
Carcinogenicity Not determined
Genotoxicity: Not determined
Reproductive / Not determined

Developmental Toxicity:

2. ECOLOGICAL INFORMATION

Mobility (Water/Soil/Air) Not determined
Persistence/Degradability Slowly biodegradable
Bio-accumulation Not Determined

Ecotoxicological Information

Acute Fish Toxicity: TLM96: 100-1000 ppm (Lepomis macrochirus)
Acute Crustaceans Toxicity: TLM96: 100-330 ppm (Crangon crangon)
Acute Algae Toxicity: Not determined

Chemical Fate Information Not determined

Other Information Not applicable

13. DISPOSAL CONSIDERATIONS

Disposal Method Disposal should be made in accordance with federal, state, and local regulations.

Contaminated Packaging Follow all applicable national or local regulations.

4. TRANSPORT INFORMATION

Land Transportation

DOT
Not restricted

Canadian TDG
Not restricted
ADR Not restricted

Air Transportation

ICAO/IATA Not restricted

Sea Transportation
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IMDG Not restricted

Other Shipping Information

Labels: None

5. REGULATORY INFORMATION

US Regulations
US TSCA Inventory All components listed on inventory or are exempt.

EPA SARA Title lll Extremely Not applicable
Hazardous Substances

EPA SARA (311,312) Hazard Acute Health Hazard

Class

EPA SARA (313) Chemicals This product does not contain a toxic chemical for routine annual "Toxic Chemical
Release Reporting" under Section 313 (40 CFR 372).

EPA CERCLA/Superfund Not applicable.

Reportable Spill Quantity

EPA RCRA Hazardous Waste If product becomes a waste, it does NOT meet the criteria of a hazardous waste as

Classification defined by the US EPA.

California Proposition 65 All components listed do not apply to the California Proposition 65 Regulation.

MA Right-to-Know Law Does not apply.

NJ Right-to-Know Law Does not apply.

PA Right-to-Know Law Does not apply.

Canadian Regulations
Canadian DSL Inventory All components listed on inventory.

WHMIS Hazard Class D2B Toxic Materials

16. OTHER INFORMATION

The following sections have been revised since the last issue of this MSDS
Not applicable

Additional Information For additional information on the use of this product, contact your local Halliburton
representative.

For questions about the Material Safety Data Sheet for this or other Halliburton
products, contact Chemical Compliance at 1-580-251-4335.

Disclaimer Statement This information is furnished without warranty, expressed or implied, as to accuracy
or completeness. The information is obtained from various sources including the
manufacturer and other third party sources. The information may not be valid under
all conditions nor if this material is used in combination with other materials or in any
process. Final determination of suitability of any material is the sole responsibility of
the user.
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**END OF MSDS***
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