





























































































































































































































































































































































































































































































































































































































Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC
Catchment ID: H1
lllustration

LEGEND:

Flow Direction
‘_7
Catchin ent

Boundary

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product

ID acres Coeff.

A c* CA

input input input output

1 6.88 0.59 4.06

2 0.84 0.58 0.49

Sum: 7.72 Sum: 4.55

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.59

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

100 yearHistoricalRational (11-15-10)H1, Weighted C 11/24/2010, 2:30 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC

Catchment ID: H2

Illustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product

ID acres Coeff.

A Cc* CA

input input input output

1 10.71 0.59 6.32

2 0.29 0.58 0.17

3 0.05 0.83 0.04

sum:| 11.05 Sum: 6.53

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.59

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

100 yearHistoricalRational (11-15-10)H2, Weighted C

11/24/2010, 2:31 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC

Catchment ID: H3

lllustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
ID acres Coeff.
A c* CA
input input input output
1 4.91 0.59 2.90
Sum: 4.91 Sum: 2.90
Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.59

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

100 yearHistoricalRational (11-15-10)H3, Weighted C

11/24/2010, 2:31 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title:

Westwater Farms LLC

Catchment ID:

WWFWRTP - Basin O1

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product | Intensity Flow
ID acres Coeff.
A c* CA I Q=CIA
input input input output input output
1 1.18 0.44 0.52 0.12 0.06
Sum: 1.18 sum:| 0.52 0.06
Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.44

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

cfs






Area-Weighting for Runoff Coefficient Calculation

Project Title:

Westwater Farms LLC

Catchment ID:

WWFWRTP - Basin 02

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product | Intensity Flow
1D acres Coeff.
A c* CA | Q=CIA
input input input output input output
1 0.45 0.44 0.20 0.12 0.02
Sum: 0.45 Sum: 0.20 0.02
Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.44

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

cfs






Area-Weighting for Runoff Coefficient Calculation

Westwater Farms LLC

Project Title:
A

Catchment ID:

lllustration

LEGEND:

Flow Direction
4_—.
Carchin ent

Boundary

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
ID acres Coeff.
A c* CA

input input input output

1 5.31 0.44 2.34

2 2.41 0.92 2.22
Sum: 7.72 Sum: 4.55
0.59

Area-Weighted Runoff Coefficient (sum CA/sum A) =
*See sheet "Design Info" for inperviousness-based runoff coefficient values.

10 year Prposed Rational (11-15-10)A, Weighted C

11/24/2010, 2:32 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC
Catchment ID: B
lllustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
ID acres Coeff.
A £ CA
input input input output
| 0.85 0.44 0.37
2 0.57 0.77 0.44
3 2.25 0.92 2.07
sum:| 3.67 Sum: 2.88
Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.79

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

10 year Prposed Rational (11-15-10)B, Weighted C 11/24/2010, 2:46 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC

Catchment ID: (o]

lllustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
ID acres Coeff.
A c* CA
input input input output
1 1.89 0.44 0.83
2 0.34 0.77 0.26
3 0.56 0.92 0.52
Sum:| 2.79 Sum:| 1.61
Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.58

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

10 year Prposed Rational (11-15-10)C, Weighted C

11/24/2010, 2:46 PM



Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC

Catchment ID: D

lllustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
ID acres Coeff.

A Cc* CA
input input input output

1 1.71 0.44 0.75

2 0.35 0.77 0.27

3 0.54 0.92 0.50
Sum: 2.60 Sum: 1.52

Area-Weighted Runoff Coefficient (sum CA/sum A)=  0.58
*See sheet "Design Info" for inperviousness-based runoff coefficient values.

10 year Prposed Rational (11-15-10)D, Weighted C

11/24/2010, 2:47 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC
Catchment ID: E

lllustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
ID acres Coeff.
A C* CA
input input input output
1 1.42 0.44 0.62
Sum: 1.42 Sum: 0.62
Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.44

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

10 year Prposed Rational (11-15-10)E, Weighted C 11/24/2010, 2:48 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC
Catchment ID: F
lllustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
ID acres Coeff.
A c* CA
input input input output
1 4.91 0.44 2.16
Sum: 4.91 Sum: 2.16
Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.44

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

10 year Prposed Rational (11-15-10)F, Weighted C 11/24/2010, 2:48 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC

Catchment ID: G

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product | Intensity | Flow
ID acres Coeff.
A c* CA | Q=CIA
input input input output input output
1 0.57 0.92 0.52 0.12 0.06
Sum: 0.57 Sum: 0.52 0.06
Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.92

*See sheet "Design Info" for inperviousness-based runoff coefficient values.




Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC
A

Catchment 1D:

lllustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
ID acres Coeff.
A c* CA
input input input output
1 5.31 0.59 3.13
2 2.41 0.96 2.31
Sum: 7.72 Sum: 5.45
0.71

Area-Weighted Runoff Coefficient (sum CA/sum A) =
*See sheet "Design Info" for inperviousness-based runoff coefficient values.

100 year Prposed Rational (11-15-10)A, Weighted C 11/24/2010, 2:55 PM









Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC

Catchment ID: C

Illustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product

ID acres Coeff.

A C* CA

input input input output

1 1.89 0.59 1.12

2 0.34 0.83 0.28

3 0.56 0.96 0.54

sum:| 2.79 Sum: 1.93

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.69

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

100 year Prposed Rational (11-15-10)C, Weighted C

11/24/2010, 2:57 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC

Catchment ID: D

lllustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product

ID acres Coeff.

A c* CA

input input input output

1 1.71 0.59 1.01

2 0.35 0.83 0.29

3 0.54 0.96 0.52

Sum: 2.60 Sum: 1.82

Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.70

“See sheet "Design Info" for inperviousness-based runoff coefficient values.

100 year Prposed Rational (11-15-10)D, Weighted C

11/24/2010, 2:58 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC
Catchment |D: E

lllustration

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
ID acres Coeff.
A C* CA
input input input output
1 1.42 0.59 0.84
Sum: 1.42 Sum: 0.84
Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.59

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

100 year Prposed Rational (11-15-10)E, Weighted C 11/24/2010, 2:59 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title: Westwater Farms LLC
Catchment ID: F
lllustration

LEGEND:

Flow Direction
+.——
Catchm ent
Boundary

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product
ID acres Coeff.
A C* CA
input input input output
1 4.91 0.59 2.90
Sum: 4.91 Sum: 2.90
Area-Weighted Runoff Coefficient (sum CA/sum A) = 0.59

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

100 year Prposed Rational (11-15-10)F, Weighted C 11/24/2010, 3:00 PM






Area-Weighting for Runoff Coefficient Calculation

Project Title:

Westwater Farms LLC

Catchment ID:

G

Instructions: For each catchment subarea, enter values for A and C.

Subarea Area Runoff | Product [ Intensity | Flow
ID acres Coeff.
A c* CA | Q=CIA
input input input output input output
1 0.57 0.96 0.55 0.24 0.13
Sum: 0.57 Sum: 0.55 0.13
Area-Weighted Runoff Coefficient (sum CA/sum A)=  0.96

*See sheet "Design Info" for inperviousness-based runoff coefficient values.

cfs
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1.0 INTRODUCTION

1.1 Authorization

In September 2010, Produced Water Development authorized Stewart Environmental Consultants, LLC to prepare this
Waste Management Plan for the management, control and disposition of generated waste materials in accordance with
the building requirements of Grand County, Utah.

1.2 Purpose

The goal for this plan is to ensure that waste generated, as practicable, will be recycled, re-used, or otherwise diverted
from direct disposal. To accomplish this goal Produced Water Development intends to recycle and reuse as many types
of generated wastes as possible.

This Waste Management Plan specifies the procedure for the management, control and disposition of generated waste
streams from the WestWater Farms Production Water Recycle Facility (WFPWRF) located in Westwater, Utah. The
following is a list of the different categories of materials that may be generated during the project:

a. Recyclable Materials
b. Waste/Refuse Materials
c. Reusable Materials

The procedures for the management, control and disposition of these items are described in subsequent sections of this
plan.

2.0 SITE LOCATION

WestWater Farms, LLC is proposing to construct the WFPWRF. WestWater Farms will own and operate the WFPWRF,
which will be located near the intersection of West State Highway 6 and Interstate 70 in Westwater, Utah. The WFPWRF
will receive and treat production water from oil and gas wells located in Utah and Colorado.

3.0 PROCESS WASTE MANAGEMENT

WFPWREF is dedicated to maintaining a set of guidelines to control the amount of waste produced and disposed. Most
individual processes in the overall proprietary produced water treatment process create a waste stream and in some
cases a sub waste stream. Waste streams, classifications, amounts and disposal methods are dependant on the process
and recourses available at the site and are outlined below.

3.1 Aeration Tank

The aeration tank will produce three waste streams and no sub-waste streams. These streams are: empty chemical
drums, skimmed oil and sludge bottoms.

Through the aeration process approximately7 empty chemical drums will be produced monthly, 100 gallons of skimmed
oil and 200 gallons of sludge bottoms will be produced annually.

Waste Management Plan WestWater Farms, LLC
WestWater Farms Production Water Recycling Facility — Westwater, Utah Page 1of 4
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(CIPN) Skid for reused and while the empty drums and totes are classified as solid waste but are recyclable so they will be
on site for pick up and recycling/reuse by the vendor.

3.6 Clean-In-Place Neutralization (CIPN) Skid

The CIPN skid will produce two waste streams and no sub-waste streams. These waste streams are neutralized CIP
Solution and empty chemical drums and totes. Approximately 3,000 gallons of neutralized CIP solution will be produced
daily and ten empty chemical totes per month. The neutralized CIP Solution will be recycled back into the sludge tank for
reuse. The empty drums and totes are classified as solid waste but are recyclable so they will be on site for pick up and

recycling/reuse by the vendor.
3.7 Sludge Tank and Filter Press

The sludge tank and filter press will produce approximately 10 cubic feet of filter cake waste per day. This waste will be
classified as either a solid or hazardous waste depending on the waste characteristics. Solid waste filter cake will be
disposed via the local landfill and hazardous waste filter cake will be disposed via a selected hazardous waste vendor.

3.8 Activated Carbon Columns and Feed Tank

The activated carbon columns and feed tank will produce three waste streams and one sub-waste streams. The waste
streams are: empty chemical totes, spent carbon and backwash water. Bag filters are the only sub-waste stream
produced from the backwash water.

Through activated carbon columns and feed tank process approximately ten empty chemical totes, 6,000 pounds of
spent carbon and 10,000 gallons of backwash water will be produced per month. From the 10,000 gallons of backwash
water approximately ten bag filters will be produced monthly.

The empty totes are classified as solid waste but are recyclable so they will be on site for pick up and recycling/reuse by
the vendor. Spent carbon could be classified as a solid waste or a hazardous waste and characterization will be required.
Once it is characterized it will be managed as a recyclable material and will be collected and stored in a local tank for pick
up by the vendor. Backwash water will be recycled back into the system. Bag filters will be classified as either solid or
hazardous waste depending on waste characteristics. Solid waste filters will be disposed via the local landfill and
hazardous waste filters will be disposed via a selected hazardous waste vendor.

3.9 lon Exchange (IX) System

The IX system will produce three waste streams and no sub-waste streams. These waste streams are spent IX resin,
empty chemical drums or totes, and a regeneration brine solution. Approximately 2,000 pounds of spent resin will be
produced annually, two empty chemical totes per month, and 25,000 gallons of regeneration brine solution daily. The
spent resin could be classified as a solid waste or a hazardous waste and characterization will be required. Once it is
characterized it will be managed and properly disposed, while the empty drums and totes are classified as solid waste
but are recyclable so they will be on site for pick up and recycling/reuse by the vendor. The regeneration brine could
either reprocessed or injected for disposal.

Waste Management Plan WestWater Farms, LLC
WestWater Farms Production Water Recycling Facility — Westwater, Utah Page 3 of 4
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Appendix A

Waste Material Disposition Worksheet

STEWART ENVIRONMENTAL CONSULTANTS, LLOC






Appendix J

WestWater Farms Recycling Facility Reclamation Plan

STEWART ENVIRONMENTAL CONSULTANTS, LLEC






Appendix K

Collateral Bonds, Decommissioning,
and Site Reclamation Cost Estimates

STEWART ENMVIRONMENTAL CONSULTANTS, LLDE
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STATE OF UTAH FORM 4B

DEPARTMENT OF NATURAL RESOURCES

Bond Na. DIVISION OF OIL, GAS AND MINING
COLLATERAL BOND
KNOW ALL MEN BY THESE PRESENTS:
Thatwe (oparater name) _YVestwater Farms LLC as Principal,
which s duly authorized and qualified fo do businass in the Stale of Utah, are held and firmly bound unto the State of Utah in the sum of:
Fifteen Thousand and no/100 doltars (5_$15,000.00

)
Jawtul money of the United States by virtue of the foliowing financial Instruments (cash account, negotiable bonds of the United Stafes, a stata
or municipality, or negatiable cerlificate of deposit— $4a Rule R846-3+1):

Negotiable Certificate of Deposit

payable to e Director of the Diviston of Oll, Gsa and Mining, ar agent of tha State of Litah, for the use and banefit of tha Stats of Utah far the
faithiul payment of which wa bind cursalvas, our hairs, axacutors, administrators and succassors, jeintly and sevarally by thase presents,

THE CONDITION OF THIS OBLIGATION IS SUCH THAT, WHEREAS the Princlpal ie or wlll be engaged In the drilling, redrilling, degpening,
repalring, operating, and plupglng and abandonment of a well or wells and restoring tha wall site or sltas In the State of Utah for the purposes of
ol or gas production and/or the injaction and disposal of fluids In connection therewith for the following deseribed land or well,

Blanket Bond: To covar all wells drillad In the Stats of Ulah

¥ Individual Bond: Well No:_N3525
Saction; 10 Township; 198 Range: 25@

County: _Grand , Uah

NOW, THEREFORE, if the above bhounden Prindpal shall camply with all the pravialons of the fawa of the State of Utah and the rules, ordars and
raquirements of the Board of Oll, Gag and Mining of tha State of Utah, including, but not limited to the proper plugging and abandonmant of wells
and well sha rastoration, then this obligation is vold; otharwisa, the sama shall ba and ramaln in full fores and effact.

IN TESTIMONY WHEREOF, sald Principal hias heraunto subscrived ts name and has ceused this insrumeant to be signed by s duly autherlzed
officers and lts corporate or notary seal to be affixed thia

[ 7 sy S ir o 2F

f\%’w %?a?ﬁ“xﬁ! Zog|  Westwater Farms LLC

Princlpal (company name)
Paul Jeffrey Dyke Managar/Member
Nagti/(prigt) Titls

A
77

By

(5/2002)



PLANT DECOMMISSIONING

AND SITE RECLAMATION

WESTWATER FARMS RECYCLING FACILITY

COST ESTIMATE

Tank Removal
Labor-welders 70 hours
Boom truck 24 hours

Mobilization
Project Management
General Conditions
Sub-Total
Less Salvage
Total Tank Removal

Removal of Buildings, Concrete, Piping

Regrading and Natural Grass Seeding

TOTAL RECLAMATION COST

$65/hr
$65/hr

$7.800
$1,560
$720
$400
$880
$11,360
$4,000
$7,360
$3,280

$3,840

$14,480
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- Water Quality Board
Department of Jage Pl Cliie
IV ! uality Paula Doughty Vice-Clyar
Environmental \ e s -
o Morritt K Frey
El\-'-‘-'—lrd “’L-‘_-"E"\“; Darrell H Mensel
YOI LATerior X
y Lefand 1 Myers
hard W, Sprot
State of Utah DIVISION OF WATER QUALITY R“:’fﬁ__,tn ?;’l“ﬂ:
JON M. HUNTSMAN. IR \\‘nfii-if::rﬂ;:':.h. PE Gregory L Rowley
Ciovernat EANNEYL Steven ' Siimpsun
Daniel . Snaer
GARY HIERBLRT Faril Wright
Lienteriant Ciovernm Walter L. Baker.

Exevmine Serrewary

August 27, 2008

George Kast, Co-Manager
Westwater Farms, LLC
100 West Hwy. 6"

Harley Dome. Utah 84540

Dear Mr. Kast:
Subject:  Ground Water Discharge Permit-By-Rule for Use of Treated Produced Water

The Division of Water Quality (DWQ) has received your submittal dated August I'1, 2008
requesting ground water discharge permit-by-rule for the beneficial use of treated produced water
for agricultural purposes at Harley Dome, Grand County, Utah. Permit-by-rule may be granted
for a facility or operation if the applicant demonstrates that the discharge will have a de minimis
actual or potential effect on ground water quality and will not cause ground water to exceed
ground water quality standards or the applicable class total dissolved solids (TDS) limits as
defined in UAC R317-6-3 of the Ground Water Quality Protection Rules.

Your submittal indicates that the expected effluent quality of the treated produced water will be
<500 mg/l TDS and <10 mg/l total petroleum hydrocarbons. Tn addition, Westwater Farms will
obtain a permit from the Department of Natural Resources Division of Oil, Gas, and Mining
(DOGM) in accordance with Section 40-6-3(3)(d) and R649-9 for the management of produced
water and the disposal of produced water ireatment residuals. Assuming that the treated produced
water will meet the expected effluent quality provided in your letter, the use of the treated
produced water for irrigation will have a de minimis actual or potential effect on ground water
quahity and will not cause ground water to exceed ground water quahity standards or the applicable
class TDS limits. Therefore, your request for ground water discharge permit-by-rule is approved.

Because DOGM has been providing construction oversight for this operation. a Construction
Permit will not be required by DWQ. However. to veri fyv that the expected effluent quality of the
treated produced water is achieved, Westwater Farms will need to obtain an Operating Permit
from DWQ in the near future. Qur Engineering Section is in the process of drafting rules for the
Operating Permit Program and will contact you when they have been completed.

288 North 1460 Wyst = Salt Luke Cry. L1
Mailing Address: P 0. Box 144870 » Salt Lake City, UT B4113-4870
Telephone (8001 S3R-6146 » Esx (SO1-3386016 TDD (801 5362414
WAWLARS HIER g

Privted on D0 recviled papser
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Page 2

While DWQ will not directly regulate this operation through a ground water discharge permt,
please be aware that discharge of pollutants to ground water is illegal and you would be held
responsible if the operation caused damage to beneficial uses of ground water. Accordingly, vou
should make every cffort to prevent spills and discharges of pollutants such as oil, fuels, hydraulic
fluid. or antifreeze 1o the ground or subsurface. If future knowledge or experience indicates that
ground water quality is threatened by this operation, the Executive Sccretary may require thal you
apply for a ground water discharge permit in accordance with UAC R317-6-6.2.C.

If you have any questions or comments about this letler. please contact me at rherbert@utah.gov
or (801) 538-6038.

Sincerely,

Rob Herbert. P.G.. Manager
Ground Water Protection Section

RFH:mf

B o Brad Hill, DOGM
Fd Macaulev. DWO Eneincerine



Appendix M

Affidavit of Notice to Property Owners

STEWART ENVIRONMENTAL CONSULTANTS, LLD



WESTWATER FARMS RECYCLING FACILITY

AFFIDAVIT

The conditional Use Permit Submittal has been available to all property owners since the
posting of Notice of Public hearing on August 1, 2009 for a public hearing on August 26,
2009.

Affidavit Signed: /Zﬂn%wﬁ ‘5’[2/_ //0

Tom Warnes Date
Manager, Westwater Farms, LLC



Appendix N

Pollution Technology Documentation
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How Our Desalination Process Works:

New Sky uses reverse osmosis and New Sky’s proprietary salt
conversion process to profitably treat high-salinity drainage
water.

| Clean water \
(<250 ppm TDS)/ £

Re)ect Brine Wi
0 150 ooopmens =

Hydrogen

Base (Iye)

New Sky Brine-coz

CO;:
; Conversnon Process

Carbonates (Soda ash, baking soda, precipitated limestone)

Sale of carbonates, acld base hydrogen and oxygen significantly
exceed process costs, generating desalinated water as an
inexpensive by-product.

New Sky produces products for the multi-billion dollar
chemical and fertilizer markets and has a profitable
business model:

New Sky Products
Carbon-neutral chemicals ~ Perunitrevenue vs. costs
+ Caustic soda (NaCH) [l NS : C

osulfuricacid (H;s0 @8
. Hydrogennand oxmn- T

Carbon-ne;ative chemicals
+ Baking soda (NaHCO,) |
+ Soda ash (Na,CO;)

. Lt’méstanc'('c.co,]

i Fertilizers unn n i taii et '_rroun Cletral  Cnepative




New Sky Energy

Mission

To profitably capture
and convert CO; and
waste salts into
valuable chemicals and
products.

New Sky Products

Clean commodity
chemicals

« Sulfuric Acid

» Sodium Hydroxide
« Hydrogen

« Oxygen

= Carbonates

Headquarters
4511 47% Street
Boulder CO 80301

Contacts:

Deane Little, PhD
» 650-793-1107

Mike Ashford, MA
« 503-757-8899

Joe Kosmoski, PhD
« 650-759-5497

www.newskyenergy,com

New Sky's award-winning clean manufacturing process profitably
converts brackish water and CO, into clean water and clean
chemicals widely used in agriculture and industry.

Company Overview

New Sky Energy is a carbon-negative manufacturing company. We capture and
convert CO, into clean chemicals used in modern industries and agriculture. Our
award-winning capture process, covered by nine US and international patent
applications, efficiently converts waste salts into a variety of useful chemical
products, including sulfuric acid and sodium hydroxide. In a second step, sodium
hydroxide captures CO, from the air or flue gas to create baking soda, soda ash
and precipitated calcium carbonate (PCC), which are widely used in glass
manufacturing, water softening, and building materials.

By permanently converting waste brine and CO; into useful carbon-negative
products, New Sky’s process profitably eliminates two major waste streams that
plague modern industries. In 2009, New Sky Energy placed first among 65
companies in the Rocky Mountain Region Clean Tech Open, and finished fourth
among 300 clean technology companies nationally.

The Global Water Crisis

As demand for food and fresh water grows, most farmers face rising costs and
shortages of clean water for irrigation. The problem is particularly severe in the
Central Valley of California, where demand for fresh water and rising levels of
brackish drainage water combine to threaten vast areas of once productive
farmland. Desalination of salty drainage water or produced water from oil or
gas extraction wells could provide a critically needed new water source, but the
high cost of desalination and disposal of large waste brine streams have
discouraged implementation of such water treatment projects.

New Sky’s Solution

New Sky Energy has developed a cost effective water treatment strategy that
provides clean water for irrigation and converts waste brine into useful clean
chemicals that pay for the treatment process. The New Sky process combines
state-of-the-art desalination technologies with New Sky’s award -winning salt-CO,
conversion process. The net outputs are clean water at very low cost and clean
chemicals, many of which are used by farmers, food processors and packing
plants. By converting waste brine from the desalination process into valuable
chemicals, New Sky’s process cuts the cost of water treatment to levels that are
affordable on a large scale. Additional benefits include reduced CO, emissions
and creation of clean manufacturing jobs in regions of historically high
unemployment. New Sky’s technology makes sulfuric acid, caustic soda,
hydrogen, oxygen and, in a second stage, traps ambient or flue gas CO, to make
useful carbonates.

A Profitable Business Model

New Sky Energy’s process is profitable without tax incentives, subsidies or any
price on carbon.

Traditionally, desalination of brackish water for irrigation has been prohibitively
costly because clean water could not command a sufficiently high price in the
marketplace to justify the process. In contrast, New Sky’s process “mines”
drainage water for salts and flue gas or air for CO,, creating clean water and
clean air as inexpensive by-products. Sale of these chemicals more than covers
the cost of desalination and CO, capture, creating a breakthrough clean
manufacturing strategy that profitably eliminates major waste streams.
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1.0 ORGANIZATIONAL STRUCTURE

The organizational structure of the Health and Safety Plan (HASP) for this site provides the following site-specific
information:

¢ The general supervisor who has the responsibility and authority to direct all hazardous waste cleanup
operations

* The site safety and health officer who has the responsibility and authority to develop and implement this
HASP and verify compliance

¢ Other personnel needed for cleanup operations and emergency response and their general functions and
responsibilities

¢ The lines of authority, responsibility, and communication for health and safety functions

This chapter is reviewed and updated as necessary to reflect the current organizational structure at this site.
1.1 Roles and Responsibilities

All personnel and visitors on this site must comply with the requirements of this HASP. The specific responsibilities
and authority of management, health and safety, and other personnel on this site are detailed in the following
paragraphs.

1.1.1 Project Manager (PM)

The PM for this site is Mr. Brad E. Eaton, PE, Engineering Division Manager at Stewart Environmental
Consultants, LLC.

The PM has responsibility and authority to direct all work operations. The PM coordinates health and safety
functions with the SSHO, and bears ultimate responsibility for the proper implementation of this HASP. The
specific duties of the PM are:

Preparing and coordinating the site work plan

Providing site supervisor(s) with work assignments and overseeing their performance

Coordinating health and safety efforts with the SSHO

Ensuring effective emergency response through coordination with the emergency response coordinator
(ERC)

¢ Serving as primary site liaison with public agencies and officials and site contractors

* ¢+ ¢+ @

The qualified alternate PM for this site is Mr. Fred W. Porter, Senior Project Engineer at Stewart Environmental.
1.1.2 Site Safety and Health Officer (SSHO)

The SSHO for this site is Ms. Clover L. Stout, Environmental Health and Safety Manager at Stewart
Environmental.

Health and Safety Plan NestWater Farms LLC
¥ ) vestWater Farms, LLC
WestWater Farms Production Water Recycling Facility Page 1 of 25
4422.001(10)

STEWART EMVIRONMENTAL CONSULTANTS, LLEC



The SSHO has full responsibility and authority to develop and implement this HASP and to verify compliance. The
SSHO is readily accessible to site personnel during all work operations and has the authority to halt site work if
unsafe conditions are detected. The specific responsibilities of the SSHO are:

Managing the health and safety functions on this site

Serving as the site’s point of contact for health and safety matters

Ensuring site monitoring, worker training, medical surveillance, and effective selection and use of
personal protective equipment (PPE)

Assessing site conditions for unsafe acts and conditions and providing corrective action

Assisting the preparation and review of this HASP

Maintaining effective health and safety records as described in this HASP

Coordinating with the ERC, site supervisor(s), and others as necessary for health and safety efforts

v *

* + + o

1.1.3 Emergency Response Coordinator (ERC)
The ERC for this site is Mr. Randy R. Evans, Senior Project Engineer at Stewart Environmental.

The ERC is responsible for assessing site conditions and directing and controlling emergency response activities
and personnel in accordance with the Site Emergency Response Plan. The ERC reports to the PM. The ERC will
ensure the evacuation, emergency transport, and treatment of site personnel, and will notify the appropriate
emergency response units and management staff in accordance with the emergency response plan of this HASP.
Specific duties of the ERC include:

Developing and reviewing the emergency response plan

Conducting emergency response rehearsals

Ensuring effective emergency response to and evacuation of the site

Coordinating emergency response functions with the SSHO

Integrating site emergency response plans with the disaster, fire, and/or emergency response plans of
local, state, and federal organizations and agencies

* 4 & + o

The qualified alternate ERC for this site is Mr. C. Kole Peterson, Chemical Engineer at Stewart Environmental.
1.1.4 Site Supervisor

The site supervisor is Mr. Evans.

The site supervisor is responsible for field operations and reports to the PM. The site supervisor ensures the

implementation of the HASP requirements and procedures in the field. The specific responsibilities of the site
supervisor are:

Executing the work plan and schedule as detailed by the PM
Coordinating with the SSHO on health and safety

¢ Ensuring site work compliance with the requirements of this HASP

The qualified alternate site supervisor is Mr. Peterson.

Health and Safety Plan WestWater Farms, LLC
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1.1.5 Site Workers

Site workers are responsible for complying with this HASP, using the proper PPE, reporting unsafe acts and
conditions, and following the lines of authority established for this project site.

1.1.6 Decontamination Manager
The decontamination manager for this site is Mr. Evans.

The decontamination manager is responsible for decontamination procedures, equipment, and supplies. The
specific responsibilities of the decontamination manager are:

Setting up decontamination lines and the solutions appropriate for the type of contamination on site
Controlling the decontamination of all equipment, personnel, and samples from the contaminated areas
Assisting in disposal of contaminated clothing and materials

Ensuring all required equipment is available and in working order

Providing for collection, storage, and disposal of waste

* ¢ ¢ + o

The qualified alternate decontamination manager for this site is Mr. Peterson.

2.0 SITE CHARACTERIZATION AND JOB HAZARD ANALYSIS

This section of the HASP identifies and describes health and safety hazards associated with site work. The purpose
of characterization and job hazard analysis is to identify and quantify the health and safety hazards associated with
each site task and operation, and to evaluate the risks to workers. With this information, risks can be eliminated if
possible, or effectively controlled. The information contained in this section of the HASP is essential to effective
preparation of all other sections of the HASP.

The person responsible for ongoing site characterization and job hazard analysis at this site is Mr. Evans, with the
assistance of Mr. Peterson and Ms. Stout,

2.1 Job Hazard Analysis

The HASP Form contains the job hazard analysis information for this site and the planned hazard controls. This table
lists each task or operation required for this project, by site location. Biological and chemical hazards and their
known or anticipated concentrations are identified for each distinct combination of location and task/operation.
Based on the task/operation at a particular location, anticipated physical hazards are also identified. Then, based on
the best available knowledge of how that task/operation will be performed, the likelihood of exposure to the
hazards identified for the task/operation at that location is indicated.

The HASP Form also lists the control measures implemented to protect employees from the hazards identified. The
information provided here is designed to satisfy the job hazard analysis requirements and the workplace hazard
assessment requirements. The HASP Form summarizes health hazard information for each chemical and biological
substance listed.

Health and Safety Plan WestWater Farms, LLC
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The HASP Form is modified by Mr. Evans and Ms. Stout when:

The Scope of Work is changed by adding, eliminating, or modifying tasks

New methods of performing site tasks are selected

Observation of the performance of site tasks results in a revised characterization of the hazards
New chemical, biological, or physical hazards are identified

Exposure data indicate changes in the concentration and/or likelihood of exposure
New/different control measures are selected

* ¢ & o+ ¢+ @

These tables summarize the information used to select and implement the specific exposure controls identified in
the remainder of the HASP. When the tables are modified, related provisions elsewhere in the HASP are also

modified.
2.2 Employee Notification of Hazards and Overall Site Information Program

The information in the HASP Form is made available to all employees who potentially may be affected by worksite
hazards. Other contractors and subcontractors are informed about the nature and level of hazardous substances at
this site and likely degree of exposure to workers who participate in site operations. Mr. Eaton is responsible for
providing site characterization information, this HASP, and modifications to it to other contractors and

subcontractors working on this site.
2.3 Accident Prevention and Hazard Assessment

This section is supported by the WestWater Accident Prevention Plan as included in the WestWater Health and
Safety Manual, which will be provided as the facility nears completion, since much of the information in these
programs is dependent on final site layout and operation.

2.3.1 Injury and lllness Data

The Environmental Health and Safety Manager will maintain records of all work-related injuries and illnesses of
our employees. The following forms or records are applicable only to work-related injuries and illnesses:

e Occupational Safety and Health Administration (OSHA) 300, Log of Work-Related Injuries and lllnesses
e OSHA 301, Injuries and llinesses Incident Report
¢ Record of first aid or other non-recordable accidents/incidents

The OSHA 300, Log of Work-Related Injuries and llinesses will be maintained in the Stewart Environmental main
office. The OSHA 301, Injuries and llinesses Incident Report will be established, bearing a case number
correlating with a case identifier on the OSHA 300 log and all pertinent and required information. The
information contained in or entered on these records will be maintained current within seven calendar days
after a recordable accident is reported.

The OSHA Form 300A, Summary of Work-Related Injuries and Illnesses will be posted in a conspicuous location
for employee review no later than February 1, for the previous calendar year and will remain in place until April
30.
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All injury and illness documentation will be reviewed annually in January by management and supervisors to
analyze occurrences, identify developing trends, and plan courses of corrective actions.

2.3.2 Safety and Health Surveys and Inspection/Program

The Environmental Health and Safety Manager will maintain and review records of all safety audits and
inspections that are conducted within or that affect our company or employees.

Reports generated as a result of comprehensive surveys conducted by outside professional agencies will receive
immediate attention and consideration. All hazards identified and recommendations will be acted upon in a
timely manner. All methods of addressing the issues contained in the reports will be documented in writing and
a copy maintained with the survey report. This documentation will also show the date corrections were made or
actions taken. These reports and all associated documentation will be maintained for record and periodic
review.

Checklists will be developed as part of the periodic self-inspection process (see Self-inspection Form in Appendix
A of the Accident Prevention Plan). All discrepancies identified during the inspection will be evaluated as soon
as possible. The periodic self-inspection checklists will be reviewed and evaluated on a regular basis to ensure
current applicability.

2.3.3 Accident Investigation

The Environmental Health and Safety Manager will ensure proper records and documentation of all accident and
incident investigation activities are maintained and reviewed.

All accidents and near-miss incidents resulting in injury or illness to a person, property damage of any
magnitude, or the potential for either will be investigated and documented. All items on the designated
accident investigation form will be addressed in detail as soon as possible following the accident/incident.
Management, supervisors, and affected employees will review and use the information acquired to establish all
contributing factors and causes. From the investigation, a plan of corrective action will be established to
prevent recurrence of the accident/incident. All reports and investigations will be conducted in com pliance with
the WestWater Incident Reporting Program as included in the WestWater Health and Safety Manual.

3.0 SITE CONTROL

The site control program is designed to reduce the spread of hazardous substances from contaminated areas to
clean areas, to identify and isolate contaminated areas of the site, to facilitate emergency evacuation and medical
care, to prevent unauthorized entry to the site, and to deter vandalism and theft.

The site control program provides the following site-specific information:
site access procedures

¢ site security
* both internal (onsite) and external communications
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Mr. Evans is responsible for evaluating site conditions and for verifying that the site control program functions
effectively. The site control program is updated regularly to reflect current site conditions, work operations, and

procedures.
3.1 Site Access

Access to this site is restricted to reduce the potential for exposure to its health and safety hazards. During hours of
site operation, site entry and exit is authorized only at authorized point(s) identified by Mr. Evans. Entry and exit at
these points is monitored by WestWater personnel.

A WestWater employee must accompany visitors at all times. Visitors are expected to comply with the
requirements of this HASP. Visitors who want to enter active areas of the site must provide documentation that
they have the required training, and must receive a site-specific briefing about protecting themselves from site

hazards and following emergency evacuation procedures prior to entry. Visitors must complete the Visitor Safety
Declaration in Appendix A of this document.

3.2 Site Security

Security at this site is maintained during both working hours and non-working hours to prevent unauthorized entry;
exposure of unauthorized, unprotected people to site hazards; and increased hazards due to vandalism and theft.

The general site takes the following measures for security during working and non-working hours:
¢ A security camera continuously monitors the site
+ The site is located on private property and a fence is erected around the perimeter to prevent unauthorized
entry or exit
3.3 Site Communications
The following communication equipment is used to support onsite communications:
+ Cell phones

+ Hand signals
+ Voice commands

4.0 TRAINING PROGRAM

The site training program is designed to ensure that workers receive the training they need to work safely. Site
health and safety training requirements are based on the job hazard assessments contained in the HASP Form and
relevant Occupational Safety and Health Administration (OSHA) requirements.

At this site, Ms. Stout oversees the implementation of this training program and is responsible for ensuring that
employees are adequately and currently trained for all tasks they are asked to perform. Employees who have not
been trained to a level required by their job function and responsibility are not permitted to participate in or
supervise field activities.
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This training program is consistent with the requirements of 29 CFR 1910, OSHA, Department of Labor, and
addresses the following site-specific information:

Initial training for site workers

Exceptions to initial training requirements
Site briefings for visitors and workers
Refresher training

Training certification

Emergency response training

* & + ¢ + ¢

4.1 Initial Training for Site Workers and Supervisors
All employees shall be trained in the following areas prior to arrival on site:

Names of personnel and alternates responsible for site health and safety
Safety, health, and other hazards present on the site

Use of PPE
Work practices by which the employee can minimize risks from hazards

Safe use of engineering controls and equipment on the site

* ¢ & ¢+ 9

All sections of this HASP including:

Job hazard analysis procedures

Site control procedures

Training program elements

Emergency response plan

The spill containment program
Decontamination procedures

Medical surveillance requirements

Personal protective equipment requirements
Respiratory protection program elements
Bloodborne pathogens exposure prevention
Hazard Communication Program requirements
Confined space entry procedures

Control of Hazardous Energy procedures

S b 4 b 6 6 6 o e ¢ ¢ @

In addition, personnel at this site have successfully completed 40-hour initial HAZWOPER training consistent with the
requirements of 29 CFR 1910.120(e)(3)(i), or have received equivalent training consistent with the provisions of 29
CFR 1910.120(e)(9), in order to work in contaminated areas. In addition, such personnel have received three days of
supervised field experience applicable to this site.

4.2 Exceptions to Initial Training

All employees at this site have training consistent with what is described in Section 4.1. There are no exceptions.
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4.3 Site-Specific Briefings for Visitors and Workers

A site-specific briefing is provided to all individuals, including site visitors, who enter the site beyond the initial point
of access.

For clients and visitors, the site-specific briefing provides information about site hazards, the site layout including
work zones and places of refuge, the emergency alarm system and emergency evacuation procedures, and other
pertinent health and safety requirements as appropriate.

4.4 Refresher Training

All workers on this site receive annual HAZWOPER refresher training consistent with the requirements of 29 CFR
1910.120.

4.5 Training Certification

This site maintains written certification of the successful completion of applicable training requirements for all
personnel. Training records are maintained up-to-date and are retained in WestWater’s main office.

Employees and supervisors receive a written certificate when they complete necessary training and field experience.

Any person who has not been so certified or who does not meet the requirements of equivalent training is
prohibited from engaging in operations on this site.

5.0 EMERGENCY RESPONSE PLAN

This section of the HASP describes potential emergencies at this site, procedures for responding to those
emergencies, roles and responsibilities during emergency response, and training that workers must receive in order
to follow emergency procedures. This chapter also describes the provisions this site has made to coordinate its
emergency response planning with other contractors on site and with offsite emergency response organizations.

This emergency response plan provides the following site-specific information:

Pre-emergency planning

Onsite emergency response equipment and PPE

Emergency maps: evacuation routes and route to nearest hospital
Emergency roles and responsibilities

Emergency alerting and evacuation procedures

Emergency response procedures

Emergency decontamination, medical treatment and first aid
Response critique and plan updates

Emergency response training

* & ¢ & & ¢ + +

During the development of this emergency response plan, local, state, and federal agency disaster, fire, and
emergency response organizations were consulted to ensure that this plan is compatible and integrated with the
plans of those organizations.
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5.1 Pre-emergency Planning

This site has been evaluated for potential emergency occurrences, based on site hazards, the tasks within the work
plan, the building layout, and the ventilation system design and operation. Details are outlined in the HASP Form
attached in Appendix B of this document.

5.2 Onsite Emergency Response Equipment

Emergency procedures may require specialized equipment to facilitate worker rescue, contamination control and
reduction, or post-emergency cleanup. Emergency response equipment stocked on this site is listed on the HASP
Form. The equipment inventory and storage locations are based on the potential emergencies described in pre-
emergency planning. This equipment inventory is designed to meet onsite emergency response needs and any
specialized equipment needs that offsite responders might require because of the hazards at this site.

Any additional PPE required and stocked for emergency response is also listed in the HASP Form. During an
emergency, the highest-ranking Stewart Environmental employee will act as the emergency coordinator until
relieved by local authorities. The emergency coordinator is responsible for specifying the level of PPE required for
emergency response.

Emergency response equipment is inspected at regular intervals and maintained in good working order. The
equipment inventory is replenished as necessary to maintain response capabilities.

5.3 Emergency Planning Maps

The HASP Form provides a map of the site with key onsite emergency planning information clearly marked.
Emergency evacuation route(s), places of refuge, assembly point(s), and the locations of key site emergency
equipment are identified on this map. Site zone boundaries are shown to alert responders to known areas of
contamination. Major building features and any ventilation system design or operation features that could affect
emergency response planning are also marked on this map. The HASP Form is posted at site entry and indicates the
route to the nearest emergency medical assistance.

5.4 Roles and Responsibilities for Onsite and Offsite Personnel

The highest-ranking onsite WestWater employee is designated the ERC. The ERC is responsible for implementing the
emergency response plan and coordinates emergency response activities on this site. The ERC provides specific
direction for emergency action based upon information available regarding the incident and response capabilities,
and initiates emergency procedures, including protection of the public and notification of appropriate authorities.

In the event of an emergency, all visitors and non-40-hour HAZWOPER-trained employees are evacuated and do not
participate in emergency response activities.

The site also relies on the offsite emergency response organizations listed in the HASP Form.
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5.5 Emergency Alerting and Evacuation

Upon discovering an emergency situation, personnel will notify the ERC, who will evaluate available information and
initiate an appropriate response. Site workers are alerted to emergencies through voice, hand signals, or telephone

systems.

5.6 Emergency Response

The ERC (or designee), after investigating the incident and reviewing relevant information, determines the level of
response required for containment, rescue, medical care, and cleanup. The appropriate emergency response team
(onsite or offsite) is mobilized to the incident with sufficient personnel, PPE, and emergency equipment.

When the ERC (or designee) determines that onsite emergency response capability is inadequate for the emergency
or that outside assistance is required, the applicable offsite organization shown in the HASP Form shall be contacted.
The ERC (or designee) provides relevant information to the responding organizations, including hazards associated
with the emergency incident, potential containment problems, and missing site personnel.

5.7 Emergency Decontamination, Medical Treatment and First Aid
Site provisions for medical services and first aid are consistent with 1910.151, as well as HAZWOPER.

This site will have several workers with current first aid certification assigned to provide first aid during each shift.
Because of this practice, the site has an exposure control plan in accordance with OSHA's bloodborne pathogens
standard, 1910.1030 (c)(1)(i). The site also offers Hepatitis B vaccinations to workers whose primary job assignment
is to provide first aid. A record of those vaccinations or the employee's declination of the vaccination is kept in
her/his medical records file.

Site personnel who are contaminated and need medical treatment will be decontaminated before treatment is
provided and/or before being transported to a medical facility if decontamination does not delay life-saving
treatment, interfere with essential treatment, or aggravate the injury.

When emergency decontamination is performed, contaminated protective clothing and equipment is washed, rinsed
and/or cut off. If an emergency victim is grossly contaminated with extremely toxic or corrosive material, the victim
will be wrapped in blankets, plastic, or rubber before any first aid or medical treatment is performed to reduce
potential exposure of contaminates to other personnel.

Personnel who provide first aid and offsite medical treatment will be alerted to the chemicals and hazards to which
a victim has been potentially exposed. This will be done by sending relevant material safety data sheets (MSDSs)
and other applicable hazard data with the victim or by having the victim accompanied by personnel who are familiar
with the incident and the hazards.

5.8 Emergency Response Critique and Plan Updates
After every emergency incident or evacuation of this site, the ERC (or designee) and the SSHO will evaluate the

quality and safety of response activities. Any deficiencies in response actions will be included in a specific follow-up
plan and corrected.
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5.9 Emergency Response Training

All persons who enter this worksite, including visitors, receive a site-specific briefing about anticipated emergency
situations and the emergency procedures.

Prior to the commencement of work and in accordance with Section 4, Training Program, site personnel are trained
in the contents of this emergency response plan, including potential emergencies, personnel roles and
responsibilities, evacuation routes and procedures, and the location of medical assistance.

Site personnel designated as emergency responders have completed emergency response training consistent with

the level of their responsibilities and in accordance with 29 CFR 1910.120(q)(6).

6.0 SPILL CONTAINMENT PROGRAM

This section of the HASP describes spill containment at this site, procedures for responding to those emergencies,
roles and responsibilities during emergency response, and training that workers must receive in order to follow the
emergency procedures that are addressed in section 5.0. This section is designed to supplement the Emergency Spill
Response Program as contained in the WestWater Health and Safety Manual.

This section provides the following site-specific information:
¢ Results of Evaluation for potential Spills

6.1 Results of Evaluation for Potential Spills

An evaluation was conducted to determine the potential for hazardous substance spills at this site. That evaluation
indicates that there is potential for a hazardous substance spill of a sufficient quantity to require containment
planning, equipment, and procedures. Spill prevention guidelines will be followed as indicated in the WestWater
Health and Safety Manual. This program includes spill potentials, spill response and containment, emergency
response procedures, and protective measures during incidental releases. Training on hazardous substances is

provided, consistent with the Hazard Communication Standard, 29 CFR 1910.1200.

Spill kits are available on site and only trained personnel shall participate in spill cleanup.

7.0 DECONTAMINATION

The decontamination chapter of the HASP describes how personnel and equipment are decontaminated after an
incident or spill. This chapter also describes how residual waste from decontamination processes is disposed. These
procedures minimize worker contact with contaminants and protect against the transfer of contaminants outside
designated work zones. They also extend the useful life of PPE by reducing the amount of time that contaminants
contact and permeate PPE surfaces. The decontamination procedures described below include project-specific
information about:

¢ The location and type of project decontamination facilities
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+ General and specific decontamination procedures for personnel and PPE
General and specific decontamination procedures for equipment
¢ Disposal of residual waste from decontamination

Normal use PPE decontamination is described in detail in the PPE Program and Respiratory Protection Program,
which are contained in the WestWater Health and Safety Manual. Ms. Stout oversees implementation of project
decontamination procedures and is responsible for ensuring their effectiveness.

7.1 Decontamination Procedures for Personnel and PPE

Based on the nature of the hazards and duration of work, showers and change rooms are not necessary and are not
provided for workers. A portable emergency shower and eye wash station is provided on site for employee use
during emergency situations while construction is underway. Once the facility is in operation, emergency showers
and eye wash stations will be available in all material-handling areas as required by OSHA.

The following are general decontamination procedures established and implemented during this project:

¢ PPE is decontaminated or prepared for disposal on the premises.

¢ Workers are required and trained to immediately exit the work zone, perform applicable decontamination
procedures, shower, and change into uncontaminated clothing if their permeable clothing is splashed or
becomes wetted with a hazardous substance.

Procedures for decontamination waste disposal meet all applicable local, state, and federal regulations.

7.2 Decontamination Procedures for Equipment

All tools, equipment, and machinery are decontaminated prior to removal from the site. Equipment
decontamination procedures are designed to minimize the potential for hazardous skin or inhalation exposure,
cross-contamination, and chemical incompatibilities.

The following are general equipment decontamination procedures established and implemented during this project.
¢ Equipment that can be used again, that is still operable, and that will not pose an increased exposure hazard
during re-use is on site until it is no longer needed. This eliminates unnecessary decontamination and
reduces the potential for physical transfer of contaminants off site.
¢ Decontamination is required for all equipment exiting a contaminated area.
Equipment that cannot be successfully decontaminated is disposed of as hazardous waste.
7.3 Contamination Control and Decontamination Procedures for Routine Material Handling

7.3.1 Assumptions

Known materials, stored at client site, basic sampling, preparation for shipment, and loading; materials are not
covered by 29 CFR 1910 Subpart Z.
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7.3.2 Contamination Control

1. Each storage area is considered an exclusion zone. It is a potentially contaminated area. Personnel
entering this area should have on appropriate PPE and respirator protection as required by the nature of
the task to be performed, e.g., labeling, sampling.

2. At a minimum, protective boot covers may be worn to prevent the spread of contamination from the
storage area.

3. Once zones have been established, don appropriate PPE and respirator before opening containers or
moving containers with external contamination or containers that are in poor condition and require
overpacking.

4. If chemical or hazardous materials splash onto protective clothing, immediately proceed to
contamination reduction area. In no case should contaminated PPE be worn longer than one hour
unless the PPE was designed for longer exposure to the materials and a determination has been made
by the SSHO that work should continue.

5. Remove all external PPE in the contamination reduction area in the following order:

outer gloves
suit

outer boots
steel-toed boots
hard hat
respirator

inner gloves

® o o0 oW

6. Wash hands.

7. If equipment requires decontamination, decontaminate all equipment before removing PPE. (See
Equipment Decontamination Procedures.)

8. If showers are available at the work site, proceed to dirty room, remove clothing, and bag dirty clothing,
shower, and don street clothing in clean room. If showers are not available at work site, proceed
directly to lodging, remove clothing at door to room, bag dirty clothing, and proceed to shower. Do not
bring any equipment into lodging unless it has been thoroughly decontaminated.

9. Send dirty laundry to a commercial laundry for cleaning.

8.0 MEDICAL SURVEILLANCE

The medical surveillance section of the HASP describes how worker health status is monitored at this site. Medical
surveillance is used when there is the potential for worker exposure to harmful levels of hazardous substances. The
purpose of a medical surveillance program is to medically monitor worker health to ensure that personnel are not
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adversely affected by site hazards. The provisions for medical surveillance at this site are based on the site
characterization and job hazard analysis found in the HASP Form.

The medical surveillance program addresses the following information:

Provisions of the site medical surveillance program

Communication between the site, physicians, and workers

+ Medical recordkeeping procedures

The person responsible for ensuring this program is implemented and maintained is Ms. Stout.
8.1 Site Medical Surveillance Program
A medical surveillance program is implemented at this site based on the potential for employee exposure to levels of
hazardous substances or health hazards in excess of the permissible exposure limit (PEL) or other published

exposure limits, the use of respiratory protection, and/or the assignment of workers to a HAZMAT team.

Medical surveillance requirements are based on a worker’s potential for exposure as determined by the site
characterization and job hazard analysis documented in the HASP Form.

1. Some personnel who enter contaminated areas of this site do not need to be included in the medical
surveillance program. Table 4 below lists the types of workers who are not covered by the medical
surveillance program.

Table 4. Types of Workers Excluded from the Medical Surveillance Program

Visitors, clients, and supervisors visiting the site

Workers not operating equipment

2. Personnel within the medical surveillance program receive medical examinations on the following schedule:
a. Prior to assignment

Personnel covered by the medical surveillance program are medically examined prior to commencing work
in active areas of the site. The purpose of this examination is to assess baseline health status and the
worker’s ability to perform anticipated duties wearing required PPE without any adverse health effects. The
pre-assignment medical examination must have been performed within the past 12 months. The content of
the exam must include, at a minimum, the items required by OSHA for HAZWOPER-trained employees.

b. On an annual basis

Personnel within the medical surveillance program receive medical exams at least once every 12 months to
provide for ongoing assessment of a worker’s health status.
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c. Attermination or reassignment

Personnel are offered the opportunity for a medical examination upon their termination of employment or
reassignment to work where the worker is not exposed to hazardous materials or required to wear a
respirator.

d. Post-injury/illness

Any worker who is injured, becomes ill, or develops signs or symptoms of possible overexposure to
hazardous substances or health hazards receives a medical examination as soon as possible after the
occurrence, with follow-up examinations provided as required by the attending physician.

All medical examinations and procedures are performed by or under the supervision of a licensed physician and are
provided to workers free of cost, without loss of pay, and at a reasonable time and place.

A physician’s written opinion of the results of these examinations is required for each worker and a copy is
maintained on site. The contents of the written opinion are limited to:

¢ Astatement of the worker’s health status in relation to his/her job duties and a description of any detected
medical condition that could put the worker at increased risk,
Notation of any recommended limitations in work activity or PPE use, and
Confirmation that the physician has informed the employee of the examination results and any further
examination or treatment required.

8.2 Communication Between the Physicians and Workers

The SSHO shall be notified when any employee requires medical attention. Information about the site hazards and
potential exposure levels, work activities and PPE requirements, and other information as required by OSHA is made
available to treating physicians and to site personnel and/or their personal physicians.

8.3 Medical Recordkeeping Procedures

Medical recordkeeping procedures are consistent with OSHA requirements and are described in the company’s
overall health and safety program. A copy of that program is available at Stewart Environmental’s main office.

8.4 Program Review

Every 12 months, the medical program is reviewed to ensure its effectiveness. Ms. Stout is responsible for this
review. At a minimum, this review consists of:

* Review of accident and injury records and medical records to determine whether the causes of accidents
and illness are promptly investigated and whether corrective measures are taken wherever possible,
Evaluation of the appropriateness of required medical tests on the basis of site exposures, and
Review of emergency treatment procedures and emergency contacts list to ensure they are site-specific,
effective, and current.
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9.0 PERSONAL PROTECTIVE EQUIPMENT (PPE)

This section addresses site-specific PPE. This chapter of the HASP describes how PPE is selected and used to protect
workers from exposure to hazardous substances and hazardous conditions on this site, and is intended to
supplement the PPE Program as contained in the WestWater Health and Safety Manual. The following topics are
addressed in the following sections:

PPE selection criteria
training in use of PPE
respiratory protection
hearing conservation

* ¢ + @

The person with the overall responsibility for implementing the PPE program on site is Ms. Stout.
9.1 PPE Selection Criteria

Site health and safety hazards are eliminated or reduced to the greatest extent possible through engineering
controls and work practices. Where hazards are still present, a combination of engineering controls, work practices,
and PPE are used to protect employees.

An initial level of PPE is assigned to each task to provide an adequate barrier to exposure hazards. Initial PPE
ensembles are selected based on the anticipated route(s) of entry of biological and chemical hazards and their
concentration. Ensemble materials are selected using permeation data supplied by individual manufacturers.
Materials providing the greatest duration of protection have been chosen. Tear and seam strength of the PPE are
also considered to ensure ensemble durability while work is performed. When necessary, multiple layers of
protection are used to accommodate the range of hazards that may be encountered. Where possible, employees
are provided with a range of component sizes to ensure properly fitted PPE.

Specific PPE requirements, selection criteria, inspection criteria, and cleaning and storage procedures are
communicated in the PPE program, which is contained in the WestWater Health and Safety Manual. Specifically, the
following criteria are used in selecting PPE levels at this site.

9.1.1 Use of Level C Protection
Employees use Level C protection during tasks that have or potentially have the following characteristics:
¢ When the contaminant(s) are known, cartridges/canisters exist, and concentrations are within the

substance-specific standard guidelines or within the maximum use concentration (MUC) for the APR
used

* When liquid splashes or other direct contact with hazardous substances will not adversely affect
employee health or be absorbed through any exposed skin.

Level C protective equipment may include:

¢ Full-face or half-mask air-purifying respirator (National Institute for Occupational Safety and Health
[NIOSH] certified) with appropriately-selected cartridges
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¢ Hooded chemical-resistant clothing (overalls, two-piece chemical-splash suit, disposable chemical-
resistant overalls)

¢ Booties - outer, chemical-resistant, disposable

Inner and outer gloves

Safety boots - steel-toed and shank, chemical-resistant

Safety glasses or chemical splash goggles (not required with full face respirator)

Face shield (not required with full-face respirator)

Hardhat (where required)

Hearing protection (where required)

*
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In accordance with 29 CFR 1910.134(d)(3)(iii)(B)(2), a cartridge/canister change schedule has been determined.
Cartridges and canisters used with air-purifying respirators on this site are replaced when any of the following
occurs:

A NIOSH-approved end of service life indicator (ESLI) is activated,
The service time has passed (service time is total period of time canisters/cartridges are exposed to the
environment), or

¢ Inhalation is restricted

If warning properties (chemical odors, tastes, or physical irritation) are noted, employees will immediately
leave the work area and notify their site supervisor or the SSHO.

9.1.2 Use of Level D Protection
Employee will use Level D protection during tasks that have the following characteristics:

+ The atmosphere contains no known hazard and work functions preclude splashes, immersion, or the
potential for unexpected inhalation of or contact with hazardous levels of any biological or chemical
substances.

Level D protective equipment may include:

+ Cotton clothing

¢+ Safety boots — steel-toed and shank
¢ Safety glasses

* Hardhat (where required)

¢+ Hearing protection (where required)

9.2 Training

Employees receive general training regarding proper selection, use, and inspection of PPE during initial HAZWOPER
training (or equivalent) and subsequent refresher training.
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10.0 RESPIRATORY PROTECTION

Respiratory protection is selected, fitted, used, stored, and maintained in accordance with the Respiratory
Protection Program as contained in the WestWater Health and Safety Manual. This section of the HASP is designed
to supplement the WestWater Respiratory Protection Program as contained in the WestWater Health and Safety
Manual.

This section provides the following site-specific information:

Selection

Use

Cleaning

Inspection

Cartridge Change Schedule
Storage

+ 4+ 4+ + ¢+ &

10.1 Selection

WestWater selects and provides an appropriate respirator based on the respiratory hazard(s) to which the worker is
exposed. WestWater shall also select the respirators based on workplace and user factors that affect respirator
performance and reliability. WestWater will use National Institute for Occupational Safety and Health (NIOSH)
certified respirators and will select respirators from a sufficient number of respirator models and sizes so that the
respirator is acceptable to and correctly fits each user. Consideration will also be given to the specific nature of
respiratory hazards, including:

Contaminant concentration

Physical and chemical properties of the contaminants

Warning properties

Oxygen-deficient atmospheres and Immediately Dangerous to Life or Health (IDLH) atmospheres

ol adl el e

WestWater shall provide one of the following respirators for protection against gas and vapors:

1. An atmosphere-supplied respirator

2. An air-purifying respirator with an end-of-service-life indicator (ESLI) certified by NIOSH

3. An air-purifying respirator for which canisters and cartridges are changed before the end of their service life
based on a change schedule established by the employer if there is no ESLI appropriate for the workplace
conditions

WestWater shall provide one of the following respirators for protection against particulates:

1. An air-purifying respirator with a filter cartridge certified by NIOSH as a high efficiency particulate air (HEPA)
filter

2. An air-purifying respirator with a filter cartridge certified by NIOSH under 42 CFR 84

3. An air-purifying respirator equipped with any filter certified for particulates by NIOSH if the contaminant(s)
consists primarily of particles with mass median aerodynamic diameters (MMAD) of at least 2 micrometers

(Hm).
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10.2 Use

As required, the Environmental Health and Safety Manager will conduct a hazard evaluation for each operation,
process, or particular project where airborne contaminants may be present in routine operations or during an
emergency. The hazard evaluation will include the identification of hazardous substances, the development of a list
of those substances to which an employee may be exposed at each project site, and a review of work processes to
determine where potential exposures to these substances may occur. Non-routine tasks requiring the use of
respiratory protection shall not be performed until the Site Specific Health and Safety Plan has been developed and

implemented.

Employees will use their respirators in accordance with the training they receive on the use of respirators and in
manners consistent with the manufacturer recommendations and as certified by NIOSH. All employees shall
conduct user seal checks each time they wear their respirators by using either positive or negative pressure checks.

Employees must leave their work area whenever:

1. Personal hygiene issues arise
2. Breakthrough or leakage of the facepiece occurs
3. Replacement of the respirator, filter, cartridge, or canister elements is required

Employees who wear protective glasses must do so in a manner that does not interfere with the seal of the
facepiece to his or her face.

10.3 Cleaning

All full and part-time employees of WestWater who have the potential to wear respiratory protection at any time,
for any reason, during a work-shift, must report for the work shift freshly shaven and in compliance with the facial

hair rules outlined below.

Respirators issued for the exclusive use of an employee shall be cleaned and disinfected after each use. All
respirators will be cleaned using the following methods:

Disassemble respirator, removing any filters, canisters, or cartridges

Wash facepieces and associated parts in a mild detergent with warm water
Do not use organic solvents

Rinse in clean warm water

Wipe the respirator with disinfectant wipes (70 percent Isopropy! Alcohol)
Air-dry in a clean area

Reassemble the respirator and replace any defective parts

Store in a clean, dry plastic bag or other air-tight container

XNV AW

10.4 Inspections

Respirators are to be properly maintained at all times in order to ensure that they function properly and adequately
protect the employee. Maintenance involves a thorough visual inspection for cleanliness and defects. Worn or
deteriorated parts will be replaced prior to use.

The following checklist will be used when inspecting respirators:
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1. Facepiece:
a. Cracks, tears, or holes
b. Facemask distortion
c. Cracked or loose lenses/faceshield
d. Rubber integrity

2. Headstraps:
a. Breaks ortears
b. Broken buckles

3. Valves:
a. Residue ordirt
b. Cracks or tears

4. Filters/Cartridges:

a. Approval designation

b. Gaskets

c. Cracks or dents in housing
d. Proper cartridge for hazard

Respirators that are defective or have defective parts shall be taken out of service immediately. If an employee
discovers a defect in the respirator, he or she shall bring the defect to the attention of his or her supervisor.

All defective respirators shall be provided to the Environmental Health and Safety Manager, who shall immediately
tag the respirator as defective. Defective respirators shall be disposed. Employees shall not wear respirators that
are tagged as defective. When a respirator is taken out of service, the employee will be given a replacement
respirator of similar make, model, and size.

10.5 Cartridge Change Schedule

WestWater requires that all filter cartridges equipped with an ESLI device be replaced with new cartridges when the
ESLI device indicates chemical breakthrough has occurred. All filter cartridges not equipped with an ESLI device will
be changed/replaced with new cartridges after eight hours of total use, or at least monthly.

Additionally, employees will replace the filter cartridges whenever the employee can detect that chemical
breakthrough has occurred by odor or irritation. Employees wearing APRs with P100 filters for protection against
dust, asbestos, and other particulates shall change the cartridges on their respirators when they first begin to
experience difficulty breathing while wearing their masks, or at least monthly.

10.6 Storage

WestWater will provide its employees respirators which are clean, sanitary, and in good working order. Respirators
must be stored in a clean, dry area in accordance with the manufacturer’s recommendations or by following the
procedures in Appendix B-2 of the standard.

Respirators used by a single user are to be cleaned and disinfected as often as necessary to be maintained in a
sanitary condition. Respirators are to be stored in a clean and sanitary location away from dust, sunlight, extreme
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temperatures, excessive moisture, damaging chemicals, and other sources of damage or contamination. They are to
be stored with the facepiece and exhalation valve facing up so the valve will not become deformed.

11.0 HEARING CONSERVATION

Hearing Conservation is evaluated, employees are protected, and hazard areas are labeled in accordance with the
Occupational Noise Exposure Program as contained in the WestWater Health and Safety Manual. This section of the
HASP is designed to supplement the WestWater Occupational Noise Exposure Program

This section provides the following site-specific information:

¢ Survey
+ Protection
¢ Warning signs and labels

11.1 Survey

A preliminary (general) noise survey shall be conducted to determine area(s) of the facility that may have hazardous
noise levels and to identify employees for inclusion in the ONEP. All sources of constant, intermittent, and impulse
noise should be identified and surveyed.

The survey consists of real-time sound level monitoring that is converted into a time-weighted-average (TWA) dose.
A Type 1 or Type 2 sound level meter with an A-scale slow response, or an audiodosimeter capable of providing
measurements of equal or better accuracy should be used. To ensure accuracy, the instrument should be calibrated
before and after the monitoring. Records of the calibrations should be made on the Sound Level Meter/Dosimeter
Calibration Form (Appendix A of the Occupational Noise Exposure Program).

The following factors should be considered in the sampling strategy:

Worker mobility

Location(s) of noise source(s) and employee work stations
Type of noise (constant, intermittent, impulse)

Variations in sound levels

* * + @

The results of the general noise survey should be recorded on the Sound Level Survey Form (Appendix B of the
Occupational Noise Exposure Program). Based on the results of the general noise survey, employee exposure
monitoring may be performed in areas with hazardous noise levels. Employee exposure monitoring can be
substituted for general noise surveys in areas where noise levels have significant variations in sound levels, there are
significant contributions from impulse noise, and/or there is high worker mobility.

The general noise survey is repeated annually or within 60 days of new or modified processes or equipment. A
general noise survey is also required when process or equipment changes result in exposure to additional employees
or attenuation provided by hearing protectors currently being used by employees becomes inadequate.

Survey results are maintained by the Environmental Health and Safety Manager or designee. Copies of the results
should be made available to employees.
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11.2 Protection

Hearing protective devices are made available without cost to any employee who may be exposed to noise above
the action level of 85 dBA TWA. Any employee exposed to noise above the action level of 85 dBA TWA, or above any
permissible noise level identified in table G-16 of 1910.95, will be required to wear hearing protection. Hearing
protection must also be worn in areas with warning signs posted for noise hazards and during tasks that specify
hearing protective devices as part of the personal protective equipment (PPE).

Hearing protective devices are individually issued and employees are provided the opportunity to select their own
personal hearing protectors from a variety of suitable devices. Training on the proper fit and usage of hearing
protective devices is given prior to employee's usage in the workplace. Employees are responsible for the care and
maintenance of their hearing protective devices. Hearing protective devices shall be replaced as necessary due to
wear or deterioration.

Hearing protective device attenuation shall be evaluated for the specific noise environments in which the protective
device will be used. The methods used for attenuation shall be consistent with the methods described in Appendix B
of 29 CFR 1910.95. The goal is to select hearing protective devices that attenuate employee exposure at or below
the action level of 85 dBA TWA. This goal is also used for employees who have experienced a standard threshold
shift.

11.3 Warning Signs and Labels

¢ Areas requiring hearing protection shall be clearly labeled with warning signs.
¢ Equipment that requires the use of hearing protective devices shall be labeled as such.

Areas at WestWater that require hearing protection are the blower room and the generator building. Three blowers
will be housed in a sound attenuated room located within the treatment building. They are the 450 standard cubic
feet per minute (scfm) aeration tank blower, 200 scfm reaction tank blower, and the 200 scfm reverse osmosis
permeate tank blower. Two generators will be housed in a generator building outside the treatment building.

12.0 BLOODBORNE PATHOGEN

This section of the HASP describes ways to minimize the possibility of disease transmission by establishing
procedures for the handling of potentially infectious materials. This section of the HASP is designed to supplement
the WestWater Bloodborne Pathogens Program as contained in the WestWater Health and Safety Manual.

This emergency response plan provides the following site-specific information:

+  Assumptions
¢ Contamination Control
¢+ Equipment Decontamination
¢ Exposure monitoring
12.1 Assumptions
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Handling of infectious materials is uncommon. Sites are assumed to have been surveyed, and the contaminated
areas properly demarcated. The procedures below assume the worst-case conditions.

12.2 Contamination Control

1.

2.

10.

Establish control zones.

Don appropriate PPE and respirator in accordance with WestWater’s Bloodborne Pathogen Exposure
Control program.

Deposit equipment used on site (e.g., PID, HNU, Draeger Tubes, etc.) on plastic sheeting. Segregation at the
drop reduces the probability of cross-contamination.

Remove outer boots and gloves. Deposit in disposal container with a plastic liner.
If worker leaves exclusion zone to change air tank or cartridges, this is the last step in the decontamination
procedure. Workers' air tank or cartridges are exchanged, new outer gloves and boot covers donned, joints

taped, and worker returns to duty. Deposit used cartridges in disposal container with plastic liner.

While still wearing face piece, disconnect hose from regulator valve and remove backpack. Place backpack
on table.

Remove coverall and deposit in disposal container with plastic liner. If necessary, get assistance from
helper.

Remove facepiece. Avoid touching face with gloves. Deposit in a plastic bag with sealer.
Remove inner gloves and deposit in disposal container with plastic liner.

Thoroughly wash hands, face, arms, and neck with disinfectant soap. A shower is mandatory upon returning
back to the facility or office.

12.3 Equipment and Work Surface Decontamination

1.

2.

4.

Don the appropriate PPE according to Bloodborne Pathogen Exposure Control program.

All equipment will be cleaned and decontaminated with a sodium hypochlorite solution after contact with
blood or other potentially infectious materials and at the end of the work shift.

All work surfaces are to be decontaminated with a sodium hypochlorite solution after contact with blood or
other potentially infectious materials and at the end of the work shift.

Steps may be modified based on specific site needs at the discretion of the Region/Branch Health and Safety
Manager or designee.

12.4 Exposure Monitoring
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Due to the types and limited quantities of chemicals in use at this facility, exposure monitoring is not required. All
personnel shall don respiratory protective equipment when working with open containers of chemicals, including
changing out containers.

13.0 HAZARD COMMUNICATION

This section of the HASP defines the minimum requirements and responsibilities for the proper communication of
hazards posed by chemicals in the workplace and to ensure this information is accessible to WestWater employees
and contractors. This section of the HASP is designed to supplement the WestWater Hazard Communication
Program as contained in the WestWater Health and Safety Manual.

This section provides the following site-specific information:

Hazard Determination
*  Training
¢ Labeling

13.1 Hazard Determination

Most chemicals handled within WestWater are considered hazardous according to the criteria of the hazard
communication standard, unless the manufacturer of the chemical has identified them as non-hazardous.

The Environmental Health and Safety Manager or designee will review the criteria in 29 CFR §1910.1200(d), as
specified in material safety data sheets (MSDSs) and other information sources, to determine a chemical's hazardous
properties. Other sources noted in Appendix C of 29 CFR §1910.1200, as well as various MSDS Online Database
systems or generically published MSDSs, may also be utilized in making the determination. MSDSs for chemicals to
be used at the facility are provided in Appendix C of this document.

WestWater incorporates different methods and observations (human senses) to detect the presence or release of
hazardous chemicals in the workplace. The various warning properties of the classes of chemicals may also help to
detect a problem. The methods available to detect a leak or release include the following:

Leak detection equipment built into Megator tanks

A visible pool of liquid around the base of a drum or container

Visible liquid on the side of a drum or container

Unusual odors present in the work area

Unusual hissing or bubbling sounds signifying escaping gas or other pressurized material
Formation of vapor clouds

e
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13.2 Training

Workers are trained in compliance with the OSHA standard 29 CFR 1910.1200 — Hazard Communication, 29 CFR
1910 Subpart Z — Toxic and Hazardous Substances, 29 CFR 1926.59 — Hazard Communication, and 29 CFR 1926
Subpart Z — Toxic and Hazardous Substances.

Training is provided to all employees who handle or come in contact with hazardous chemicals. The training is
conducted by the SSHO or other qualified staff. At a minimum, employees are trained in hazard communication:

1. During orientation
2. Annually
3. When new data is made available on current chemical hazards
4. When a new hazard is introduced into the workplace
13.3 Labeling

Hazardous material containers will be labeled in accordance with 29 CFR §1910.1200(f), "Labeling and other forms of
warning." This includes providing:

1. The identity of the hazardous chemical(s)
2. The appropriate hazard warning
3. The name and address of the manufacturer or other responsible party

Appropriate hazard warnings may include the use of words, pictures, symbols, or a combination of these and shall
be prominently displayed, legible and in English. These warnings shall be readily available to all employees
throughout their work shift as described in the written program.

14.0 OTHER

There are other sections required by OSHA and not addressed in this HASP that will be included in the WestWater
Health and Safety Manual, such as a comprehensive chemical handling program, confined space program, fork truck
operation, control of hazardous energy program, working surfaces guidelines, ladder safety, fire protection, fall
protection, loading and unloading, and specific facility operation emergency response. These sections will be
completed and included in the WestWater Health and Safety Manual as the facility nears completion, since much of
the information in these programs is dependent on final site layout and operation.
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VISITOR SAFETY DECLARATION

As the duly authorized and designated representative and agent of 3y |
hereby certify and agree for myself that:

1. | have received an orientation briefing by Stewart Environmental Consultants, LLC including, but not limited
to, site-specific safety rules, accident/injury reporting, emergency procedures, and potential hazards in the
work area during routine site operations;

2. | have reviewed a written copy of the site-specific safety rules and will comply with those rules, as well as
any applicable federal, state, and local health and safety regulations;

3. | understand that unless | am a contracted employee, | should provide my own required respirator and
personal protective equipment (PPE) when working on Stewart Environmental projects;

4. If applicable, | have been examined within the past 24 months and have been medically qualified to perform
my designated work assignments (including fit testing and wearing of respirators and personal protective
equipment), in accordance with state and federal Occupational Safety and Health Administration (OSHA)
regulations;

5. |If applicable, | have received training in appropriate health and safety topics (including, but not limited to,
respiratory protection, hearing conservation, hazard communication and equipment operation), in
accordance with state and federal OSHA regulations; including 40-hour OSHA training and eight-hour
refreshers on a timely basis as required by 29 CFR 1910.120; and

6. If applicable, my employer performs regularly scheduled maintenance on owned or leased vehicles and
equipment. Known defects will be repaired prior to operation and, as defects become apparent during
equipment operation, the equipment will be taken out of service until repairs are made.

Stewart Employee Giving Orientation Date
Visitor Date
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WestWater Farms Production Water Recycling Facility
100 West State Highway 6
Westwater, Utah
HEALTH AND SAFETY PLAN FORM

This form must be completed for each facility, pilot study, or non-routine task.

. EMERGENCY PREPAREDNESS

WestWater Farms Production Water Recycling Facility

Address: 100 West State Highway 6
Westwater, Utah
Mobile Telephone
Contact Person: Mr. Brad E. Eaton, PE e P 970-371-4665
Number:
Telephone
: : None
Alarm System None R
Family Health West
N t Mosnital 300 West Ottley Avenue Telephone (970) 234-2420 Main
s Fruita, CO 81521 Number: (970) 858-2119 After hours
(see attached map)
Emer.gencnyv.acuatlon, NSRS s
Meeting Location:
Onsite Emergency #: None Fire: 911
Ambulance: 911 Police: | 911

Il. HAZARD ASSESSMENT AND CONTROL

The site has been evaluated for hazards, and control methods have been implemented. Refer to the HASP Plan for

additional information.

Emergency Equipment X First Aid Kit XFire Extinguisher XEyewash
Xsafety Shower (Type ABC )

Chemical Hazards [_]JFlammable/Combustible [|compressed gas X]other: Sulfuric acid,
gCDrrosive |:|Toxic hydrochloric acid, sodium
DCarc}nogen [Jirritant hypochlorite, membrane

coagulant, ferric chloride

Physical Hazards

gSIipping or tripping
hazards

Eye hazards
KlFoot hazards

[ JHead hazards

XIMechanical hazards
XJFall hazards
XIThermal stresses
Hand hazards

DXElectrical hazards
Xmaterial handling
hazards

Xother: LV lights,
pressurized water lines

Other Hazards (ergonomics, biological, etc.)

I Wash hands and other affected body parts as soon as possible after contact with untreated water.
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[ll. SPILL CONTROL PROCEDURES

Try to identify the material.
Remove all ignition sources.

Don appropriate personal protection equipment (PP

Use appropriate absorbent to collect spilled liquids.

00 NIy W1 i W PO

regulatory agencies.

Evacuate non-essential personnel from the spill area.

E) and respiratory protection.

Control and contain the source of the spill with absorbent dikes.

IV. CONTINGENCY PLAN AND HEALTH AND SAFETY PLAN REVIEW

Containerize absorbent for disposal in properly labeled Department of Transportation (DOT) container.
Notify appropriate Stewart Environmental Consultants, LLC personnel, as well as local, state, and federal

All site personnel (Stewart Environmental employees, contractors, leased employees, and visitors) have reviewed

the enclosed documentation including:

Site overview

Emergency response procedures

Potential physical and health hazards on site
PPE requirements

Site decontamination control

Al ol

V. PERSONAL PROTECTIVE EQUIPMENT SELECTION

The following PPE has been selected based on hazards identified.

Work Task Description:

Chemical Transfer

Protection Level: A B XC [y
Inner Garment: KIWork Uniform [INomex
- K Tyvek [] Kleenguard [JPoly Coated Tyvek  [JCPF |
Outer Garment: [Jsaranex [CICPF I [IBarricade ] (other)
Eloves: [CJRubber KNitrile [CINeoprene [Jpvc [1Butyl Rubber
e [viton [pva [Jsilvershield/4H [IKevlar [JLeather
2oy Al Ol s X (other): Double Glove
Boots: (Steel-toed) [JButyl Rubber [[JNeoprene  [XLeather [] (other):
Head: [JHard Hat
Eye/Face: [XISafety glasses w/sideshields []Goggles [JFaceshield

Respiratory:

[CISCBA [airline
[JCartridges/Filter type:

BJAir-purifying:
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Work Task Description:

Mixing/Dilution

Protection Level: A ] Xc 1D
Inner Garment: BKWork Uniform [CINomex

) B Tyvek [ Kleenguard [JpPoly Coated Tyvek  [JCPF I
Quter Garment: [JSaranex [CJCPEII [JBarricade ] (other)

: [JRubber BNitrile [INeoprene [JpvC [CIButyl Rubber
Glov:es.l st [Cviton [JPVA [Jsilvershield/4H [IKevlar [CJLeather
Specify InnerorOuter X (other): Double Glove
Boots: (Steel-toed) [JButyl Rubber [JNeoprene  [XLeather [] (other):

Head: [JHard Hat
Eye/Face: IXSafety glasses w/sideshields [JGoggles Faceshield
. . []sCBA [JAirline XKAir-purifying:
RaspHAToLy: [JCartridges/Filter type:
Work Task Description: | Walking on working surfaces
Protection Level: ClA [ [:] c o
Inner Garment: [CJWork Uniform [JNomex
; OTyvek [ Kleenguard [JPoly Coated Tyvek  [JCPF |
Tt [CISaranex [IcpPF 1l [CIBarricade [] (other)
Eloves: [(JRubber [CINitrile [CINeoprene Jpvc [C]Butyl Rubber
o [Jviton CIpvA [Jsilvershield/4H CIKevlar [JLeather
Specity lnneror O ter [] (other): Double Glove
Boots: (Steel-toed) [JButyl Rubber [JNeoprene  [X]Leather [] (other):
Head: [[JHard Hat
Eye/Face: [JSafety glasses w/sideshields [JGoggles [JFaceshield
. ¥ [JscBA [CJAirline [CJAir-purifying:
hespiratony: [‘JCartridges/Filter type:
Work Task Description: | Compressed air
Protection Level: A ]3] [c XD
Inner Garment: [JWork Uniform [CINomex
Oliter Gatinent: [OTyvek [] Kleenguard I:IPon‘Coated Tyvek [JCPFI
[ISaranex [JcpF 1 [IBarricade [] (other)
Gloves: LIRubber [Nitrile [INeoprene [JpvcC [JButyl Rubber
= [viton [JPVA [ISilvershield/4H [IKevlar [CJLeather
S I (0]
pecity Inner or Outer [] (other): Double Glove
Boots: (Steel-toed) (JButyl Rubber [JNeoprene  [XLeather [ (other):
Head: [JHard Hat
Eye/Face: [KISafety glasses w/sideshields [JGoggles [CJFaceshield
Respiratory: [IsCBA [JAirline [CJAir-purifying:

[ICartridges/Filter type:

Additional Notes

hoses

Turn off compressor, turn off supply valve or disconnect air line prior to working with live
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Work Task Description:

Cylinder Shaft on Skid

Protection Level: OA B8 Cc XD
Inner Garment: [CIWork Uniform [JNomex
i CTyvek [ Kleenguard [JPoly Coated Tyvek  [JCPF I
OQuterGarment; [JSaranex CICPF NI [IBarricade [ (other)
Gloves: [JRubber CINitrile [CINeoprene [evc [JButyl Rubber
st [Jviton CJpva [Isilvershield/4H [CIKevlar [JLeather
Out
SpeciyInneror OUter |l [ (other): bouble Glove
Boots: (Steel-toed) [CJButyl Rubber [[JNeoprene  [X]Leather [ (other):
Head: [Hard Hat
Eye/Face: XISafety glasses w/ sideshields [JGoggles [Faceshield
] . [CISCBA CAirline [CJAir-purifying:
hespiaoly [JCartridges/Filter type:
Additional Notes Do not bypass machine guarding
Work Task Description: | High Pressure Water lines
Protection Level: OA B []e 4D
Inner Garment: [JWork Uniform [INomex
: CTyvek [ Kleenguard [JPoly Coated Tyvek  [JCPF |
Ouiter Garment: [JSaranex CIcPF 1l [IBarricade [ (other)
Gloves: [JRubber [CINitrile [CINeoprene [JpvC [CIButyl Rubber
: [Jviton [Cpva [Jsilvershield/4H [CJKevlar [CJLeather

Specify Inner or Outer

[] (other): Double Glove

Boots: (Steel-toed) [IButyl Rubber [[JNeoprene [ JLeather [ (other):
Head: [Hard Hat
Eye/Face: [XISafety glasses w/ sideshields []JGoggles [CJFaceshield

Respiratory:

[JSCBA [Airline
[[JCartridges/Filter type:

[CJAir-purifying:

Additional Notes

Observe lines on regular basis to check for leaks. If leaking, shut system down
immediately.

Work Task Description:

Energized (220/110 single phase and 120 Volt AC/24 Volt AC and DC)

Protection Level: CJA e [c XD
Inner Garment: [COWork Uniform [CINomex
. [CITyvek [J Kleenguard [JPoly Coated Tyvek  [JCPF I
SLLEAT L [Jsaranex CJcPF [CBarricade [ (other)
Gloves: [CJRubber [CINitrile [[INeoprene e [JButyl Rubber
h [Cviton [Jpva [Jsilvershield/4H CIKevlar [CJLeather

Specify Inner or Outer

[] (other): Double Glove

Boots: (Steel-toed) [JButyl Rubber [JNeoprene  [JLeather (] (other):
Head: [Hard Hat
Eye/Face: [Safety glasses w/ sideshields [JGoggles [JFaceshield




Respiratory:

[JscBA [Airline CJAir-purifying:

[CJCartridges/Filter type:

Additional Notes

Turn off service breaker, secondary breaker, and main breaker prior to connecting.

Work Task Description:

Chemical Handling

Protection Level: A []B Xc o
Inner Garment: XKWork Uniform CINomex
) BKTyvek [] Kleenguard [JPoly Coated Tyvek  [JCPFI
Outer Garment: [ISaranex CICPF I [IBarricade ] (other)
Gl . [CJRubber XINitrile [INeoprene [Jpvc [Butyl Rubber
S ov:es.l Out [CJviton [Jpva [ISilvershield/4H [JKevlar [CJLeather
Betify/lanesior Outar (other): Double Glove
Boots: (Steel-toed) [1Butyl Rubber [JNeoprene  [X]Leather [] (other):
Head: [JHard Hat
Eye/Face: DSafety glasses w/sideshields [JGoggles XFaceshield
. . []SCBA [ClAirline DJAir-purifying:
Respirasory: [CICartridges/Filter type:
Work Task Description: | Untreated Produced Water Unloading
Protection Level: A 8 Xc 1D
Inner Garment: [COWork Uniform [JNomex
[OTyvek [] Kleenguard [Jpoly Coated Tyvek  [JCPF I
Quter G :
-Gl [JSaranex IcPr 1l [[Barricade [1 (other)
Gloves: [CJRubber KNitrile [JNeoprene [pvc [IButyl Rubber
B [Jviton [JpvAa [JSilvershield/4H [CJKevlar [[JLeather
|
AT X (other): Double Glove
Boots: (Steel-toed) [JButyl Rubber [JNeoprene  [XLeather [ (other):
Head: [JHard Hat
Eye/Face: XlSafety glasses w/sideshields [JGoggles [Faceshield
. []scBA [CJAirline [JAir-purifying:
R tory:
SSpiratory [JCartridges/Filter type:
Work Task Description: | Treated Water Loading
Protection Level: OA B8 i[5 XD
Inner Garment: [DWork Uniform [CINomex
Otiter Gariiaht: [OTyvek [] Kleenguard [JPoly Coated Tyvek  [JCPF |
[CJSaranex CIcPF Il [Barricade [ (other)
Gloves: CIRubber XINitrile [INeoprene pvc [CJButyl Rubber
[Jviton [JpvA [ISilvershield/4H [CIKevlar [JLeather

Specify Inner or Outer

[ (other): Double Glove

Boots: (Steel-toed)

[IButyl Rubber [[JNeoprene  [XLeather ] (other):

Head:

[[JHard Hat




Eye/Face:

[XISafety glasses w/sideshields

[Goggles [JFaceshield

Respiratory:

[Jscea [JAirline
[[ICartridges/Filter type:

[CJAir-purifying:

Work Task Description: | Generators
Protection Level: A B c XD
Inner Garment: [OWork Uniform CINomex
" OTyvek [ Kleenguard [JPoly Coated Tyvek  [CJCPF I
QutarGarment: [Jsaranex  [JCPFII [(JBarricade [ (other)
Gloves: [CJRubber [CINitrile [CINeoprene [JpvC [C1Butyl Rubber
N [Jviton Cpva [Silvershield/4H [ClKevlar [CLeather
Speciinneconouts: [7] (other): Double Glove
Boots: (Steel-toed) [JButyl Rubber [JNeoprene  [X]Leather [] (other):
Head: [(JHard Hat
Eye/Face: [Safety glasses w/sideshields [JGoggles [JFaceshield
. i [JSCBA [CJAirline [CJAir-purifying:
Respiratony: [ICartridges/Filter type:
Additional Notes Wear hearing protection
Work Task Description: | Blowers
Protection Level: A B [Ic XD
Inner Garment: [Cwork Uniform [INomex
. [OTyvek [] Kleenguard [JPoly Coated Tyvek  [CJCPF |
Quter/Garment: [Jsaranex CICPF I [IBarricade [] (other)
Gloves: [CJRubber [CINitrile [[INeoprene [JpvC [JButyl Rubber
e [Qviton pva [Isilvershield/4H [CIKevlar [JLeather
peseh InperorOter [] (other): Double Glove
Boots: (Steel-toed) [JButyl Rubber [[JNeoprene  [XLeather [] (other):
Head: [JHard Hat
Eye/Face: [XJSafety glasses w/sideshields []Goggles [JFaceshield

Respiratory:

[JscBA [JAirline
[JCartridges/Filter type:

CJAir-purifying:

Additional Notes

Wear hearing protection

A. Additional Health and Safety Provisions

For additional information, refer to the Site Health and Safety Plan (HASP) guidance document and Stewart
Environmental Health and Safety Programs.
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VI. EQUIPMENT LIST

General Equipment:

Xprum dolly XFork truck [_Jpersonnel lift [Icrane [ |Backhoe
Compressor EGenerator DTamper DHydrauIic ram |:|Dump truck
DExcavator [:lﬂoller @Pu mp Vacuum tanker Cutting device
X]Hand tools XTrucks XLadder [lother []other
Safety Equipment:
|Z|Safety shower Evewash I:[Barriers |:|Barrier tape ]X|Warning signs

&Decontamination ey =8

t
Xlwater - XLighting [ Jportable alarm [Jventilation
XlGrounding rods DXFirst aid kits [ Lifeline XHarness XLockout/Tagout
: : : @Fir& extinguisher

[ ]Air horn XExtraction device | [X]Ladder Type (_ABC ) [ Jother

VIl. CONTINGENCY PLAN - (THIS SECTION MAY BE COMPLETED ON SITE)

Address: WestWater Farms Production Water Recycling Facility
o 100 West State Highway 6
Location: Westwater, Utah
Project Start Date: March 15, 2011
Telephone 970-631-5370
EHS Manager: Ms. Clover Stout
B i Numbers: 970-213-4152
Onsite Emergency Coordinator: | Mr. Randy Evans
SEC: 631-5370 or 213-4152
Police: 911
Emergency Phone Number
Fire: 911

Ambulance: | 911

Hospital:

Name Family Health West
o (970) 234-2420 Main

(970) 858-2119 After hours
Addiass 300 West Ottley Avenue

Fruita, CO 81521

See Attached Map to Family Health West

EVACUATION ROUTE AND
ASSEMBLY AREA:

Main Entrance

EVACUATION ALARM
DESCRIPTION:

None
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Vill. COMMUNICATIONS

Methods have been established for personnel communication throughout the project. These methods may be
buddy system, hand signals, rope pulling signals, portable radios, etc.

The following communication method will be used for this project:
Cell phone

¢ Hand signals
+ Voice commands

IX. HASP REVIEW AND APPROVAL

Based on the information provided, this plan has been reviewed and certified in accordance with 29 CFR 1910.120
"Hazardous Waste Operations and Emergency Response," 29 CFR 1910.132 "Personal Protective Equipment," and
29 CFR 1910.1200 "Hazard Communication."

Prepared by: Date: /]

Operations Review by:

Health and Safety Review by:

Approvals:
Print Name: Signature Date Verbal Written
O O
O O
O O
O O
| have reviewed and understand the contents of the enclosed document:
Print Name Signature Date Contractor/Leased Employee Firm




WestWater Farms Production Water Recycling Facility

Tailgate Meeting Documentation Form

Topic: Date:

Topic Covered By:

Attendees:
Print Signature
Topic: Date:

Topic Covered By:

Attendees:

Print Signature
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Unknown road to 300 W Ottley Ave, Fruita, CO 81521 - Google Maps Page 2 of 2

Unknown road

1. Head O s go 217 ft
total 217 ft
('I 2. Turn MTtoward OSIIBOS E go 0.2 mi
total 0.2 mi
@ 3. Take the 1st I0"onto IS BOS E go 0.4 mi
About 1 min total 0.6 mi
@ 4. Turn [I1to merge onto I E go 23.7 mi
Entering Colorado total 24.3 mi

About 22 mins
r 5. Take exit (11 for 0O ] toward S IIF I go 0.2 mi
total 24.6 mi
. 6. At the traffic circle, take the (110 exit onto O[] go 0.1 mi
total 24.7 mi
7. Continue onto S D11TISC go 0.6 mi
About 2 mins total 25.3 mi
(-l 8. Turn IIDat 0 RO OOMMI A go 325 ft
Destination will be on the left total 25.4 mi

300 W Ottley Ave, Fruita, CO 81521

These directions are for planning purposes only. You may find that construction projects, traffic, weather, or other events may cause
conditions to differ from the map results, and you should plan your route accordingly. You must obey all signs or notices regarding your
route.

Map data ©@2010 Google
[ Directions weren't right? Please find your route on maps.google.com and click "Report a problem" at the bottom left. |

mhtml:file://M:\4400\4422 WestWater Farms, LLC\4422 001 - WestWater Farms Prod... 11/23/2010



Appendix C

Material Safety Data Sheets
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Health

a
e

/A aCience Lah.com

Chemicals & Laboratory Equipmenf

Fire

Reactivity 1

Personal
Protection

Material Safety Data Sheet
Hydrogen Peroxide 35% MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrogen Peroxide 35% Contact Information:
Sciencelab.com, Inc.
: 1927, SLH2776 : '
Catalog Codes: SLH1927, S e it
CAS#: Mixture. Houston, Texas 77396
RTECS: Not applicable. US Sales: 1-800-901-7247

International Sales: 1-281-441-4400

) . . ) id
TSCA: TSCA 8(b) inventory: Water; Hydrogen Peroxide Order Online: SciencelLab.com

Clizhictappiicabis. CHEMTREC (24HR Emergency Telephone), call:

Synonym: Hydrogen Peroxide 35% 1-800-424-9300
Chemical Name: Not applicable. International CHEMTREC, call: 1-703-527-3887
Chemical Formula: Not applicable. For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Water 7732-18-5 65
Hydrogen Peroxide 7722-84-1 35

Toxicological Data on Ingredients: Hydrogen Peroxide: ORAL (LD50): Acute: 2000 mg/kg [Mouse]. DERMAL (LD50): Acute:
4060 mg/kg [Rat]. 2000 mg/kg [ pig]. VAPOR (LC50): Acute: 2000 mg/m 4 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant). Hazardous in case of skin contact (corrosive,
permeator), of eye contact (corrosive), of ingestion, . Slightly hazardous in case of inhalation (lung sensitizer). Non-corrosive
for lungs. Liquid or spray mist may produce tissue damage particularly on mucous membranes of eyes, mouth and respiratory
tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation of respiratory tract,
characterized by coughing, choking, or shortness of breath. Prolonged exposure may result in skin burns and ulcerations.
Over-exposure by inhalation may cause respiratory irritation. Inflammation of the eye is characterized by redness, watering,
and itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH [Hydrogen Peroxide]. Classified 3 (Not
classifiable for human.) by IARC [Hydrogen Peroxide]. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells.
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[Hydrogen Peroxide]. Mutagenic for bacteria and/or yeast. [Hydrogen Peroxide]. TERATOGENIC EFFECTS: Not available.
DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to blood, upper respiratory tract, skin, eyes, central
nervous system (CNS). Repeated or prolonged exposure to the substance can produce target organs damage. Repeated

r prolonged contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged
exposure to spray mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:

In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing
and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant socap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
~ -orrosive. Seek immediate medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: combustible materia

Explosion Hazards in Presence of Various Substances: Slightly explosive in presence of open flames and sparks, of heat,
of organic materials, of metals, of acids.

Fire Fighting Media and Instructions:

Fire: Small fires: Use water. Do not use dry chemicals or foams. CO2, or Halon may provide limited control. Large fires: Flood
fire area with water from a distance. Move containers from fire area if you can do it without risk. Do not move cargo or vehicle
if cargo has been exposed to heat. Fight fire from maximum distance or use unmanned hose holders or monitor nozzles.

~ool containers with flooding quantities of water until well after fire is out. ALWAYS stay away from tanks engulfed in fire.

‘or massive fire, use unmanned hose holders or monitor nozzles: if this is impossible, withdraw from area and let fire burn. /
Hydrogen peroxide, aqueous solution, with not less than 8% but less than 20% Hydrogen peroxide; Hydrogen peroxide,
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aqueous solution, with not less than 20% but not more than 60% Hydrogen peroxide (stabilized as necessary)/ [QC Reviewed)]
[U.S. Department of Transportation. 2000 Emergency Response Guidebook. RSPA P 5800.8 Edition. Washington, D.C: U.S.

Government Printing Office, 2000,p. G-140]

Special Remarks on Fire Hazards:
Most cellulose (wood, cotton) materials contain enough catalyst to cause spontaneous ignition with 90% Hydrogen Peroxide.

Hydrogen Peroxide is a strong oxider. It is not flammable itself, but it can cause spontaneous combustion of flammable
materials and continued support of the combustion because it liberates oxygen as it decomposes. Hydrogen peroxide mixed
with magnesium and a trace of magnesium dioxide will ignite immediately.

Special Remarks on Explosion Hazards:
Soluble fuels (acetone, ethanol, glycerol) will detonate on a mixture with peroxide over 30% concentration, the violence

increasing with concentration. Explosive with acetic acid, acetic anhydride, acetone, alcohols, carboxylic acids, nitrogen
containing bases, As2S3, CI2 + KOH, FeS, FeS04 + 2 methylpryidine + H2S04, nitric acid, potassium permanganate,

P205, H2Se, Alcohols + H2S504, Alcohols + tin chloride, Antimoy trisulfide, chlorosulfonic acid, Aromatic hydrocarbons

+ trifluoroacetic acid, Azeliac acid + sulfuric acid (above 45 C), Benzenesulfonic anhydride, tert-butanol + sulfuric acid,
Hydrazine, Sulfuric acid, Sodium iodate, Tetrahydrothiophene, Thiodiglycol, Mercurous oxide, mercuric oxide, Lead dioxide,
Lead oxide, Manganese dioxide, Lead sulfide, Gallium + HCI, Ketenes + nitric acid, Iron (Il) sulfate + 2-methylpyridine +
sulfuric acid, Iron (I1) sulfate + nitric acid, + sodium carboxymethylcellulose (when evaporated), Vinyl acetate, trioxane, water
+ oxygenated compounds (eg: acetaldehyde, acetic acid, acetone, ethanol, formaldehyde, formic acid, methanol, 2-propanal,
propionaldehyde), organic compounds. Beware: Many mixitures of hydrogen peroxide and organic materials may not

explode upon contact. However, the resulting combination is detonatable either upon catching fire or by impact. EXPLOSION
HAZARD: SEVERE, WHEN HIGHLY CONCENTRATED OR PURE H202 IS EXPOSED TO HEAT, MECHANICAL IMPACT,
OR CAUSED TO DECOMPOSE CATALYTICALLY BY METALS & THEIR SALTS, DUSTS & ALKALIES. ANOTHER
SOURCE OF HYDROGEN PEROXIDE EXPLOSIONS IS FROM SEALING THE MATERIAL IN STRONG CONTAINERS.
UNDER SUCH CONDITIONS EVEN GRADUAL DECOMPOSITION OF HYDROGEN PEROXIDE TO WATER + 1/2 OXYGEN
CAN CAUSE LARGE PRESSURES TO BUILD UP IN THE CONTAINERS WHICH MAY BURST EXPLOSIVELY. Fire or
explosion: May explode from friction, heat or contamination. These substances will accelerate burning when involved in a fire.
May ignite combustibles (wood, paper, oil, clothing, etc.). Some will react explosively with hydrocarbons (fuels). Containers
may explode when heated. Runoff may create fire or explosion hazard. /Hydrogen peroxide, aqueous solution, stabilized.
with more than 60% Hydrogen peroxide; Hydrogen peroxide, stabilized/ [QC Reviewed] [U.S. Department of Transportation.
2000 Emergency Response Guidebook. RSPA P 5800.8 Edition. Washington, D.C: U.S. Government Printing Office,

2000,p. G-143] . Fire or explosion: These substances will accelerate burning when involved in a fire. Some may decompose
explosively when heated or involved in a fire. May explode from heat or contamination. Some will react explosively with
hydrocarbons (fuels). May ignite combustibles (wood, paper, oil, clothing, etc.). Containers may explode when heated. Runoff
may create fire or explosion hazard. /Hydrogen peroxide, aqueous solution, with not less than 8% but less than 20% Hydrogen
peroxide; Hydrogen peroxide, aqueous solution, with not less than 20% but not more than 60% Hydrogen peroxide (stabilized
as necessary)/ [QC Reviewed] [U.S. Department of Transportation. 2000 Emergency Response Guidebook. RSPA P 5800.8
Edition. Washington, D.C: U.S. Government Printing Office, 2000,p. G-140] (Hydrogen Peroxide)

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container.

Large Spill:

Corrosive liquid. Oxidizing material. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Avoid contact with a combustible material (wood, paper, oil, clothing...). Keep substance
damp using water spray. Do not touch spilled material. Use water spray curtain to divert vapor drift. Prevent entry into sewers,
basements or confined areas; dike if needed. Call for assistance on disposal. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:
Kee_p container dry. Keep away from heat. Keep away from sources of ignition. Keep away from combustible material.. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient ventilation, wear
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suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, reducing agents, combustible materials,
organic materials, metals, acids, alkalis.

storage:

Keep container tightly closed. Keep container in a cool, well-ventilated area. Separate from acids, alkalies, reducing agents
and combustibles. See NFPA 43A, Code for the Storage of Liquid and Solid Oxidizers. Do not store above 8°C (46.4°F).
Refrigerate Sensitive to light. Store in light-resistant containers.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

Hydrogen Peroxide TWA: 1 (ppm) from ACGIH (TLV) [United States] TWA: 1 (ppm) from OSHA (PEL) [United States] TWA: 1
STEL: 2 [Canada] TWA: 1.4 (mg/m3) from NIOSH TWA: 1.4 (mg/m3) from OSHA (PEL) [United States] TWA: 1 (ppm) [United
Kingdom (UK)] TWA: 1.4 (mg/m3) [United Kingdom (UK)]3 Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Odor: Odorless.

Taste: Bitter. Slight acid.

Molecular Weight: Not applicable.

Color: Clear Colorless.

pH (1% soln/water): Neutral.

Boiling Point: 108°C (226.4°F)

Melting Point: -33°C (-27.4°F)

Critical Temperature: Not available.

Specific Gravity: 1.1 (Water = 1)

Vapor Pressure: 3.1 kPa (@ 20°C)

Vapor Density: 1.1 (Air= 1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Oil Dist. Coeff.: Not available.

lonicity (in Water): Not available,
ispersion Properties: See solubility in water, diethyl ether.

Solubility:
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Easily soluble in cold water. Soluble in diethyl ether.

Section 10: Stability and Reactivity Data

Stability: The product is stable. It contains a stabilizer.
Instability Temperature: Not available.

Conditions of Instability: Light, excess heat, combustible materials, incompatible materials (Hydrogen Peroxide)

Incompatibility with various substances: _ . ‘
Reactive with reducing agents, combustible materials, organic materials, metals, acids, alkalis. Slightly reactive with water.

Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity:

Light sensitive. Incompatible with reducing materials, ethers (dioxane, furfuran, tetrahydrofuran), oxidizing materials,
Metals(eg. potassium, sodium lithium, iron, copper, brass, bronze, chromium, zinc, lead, silver, nickel), metal oxides (eg.
cobalt oxide, iron oxide, lead oxide, lead hydroxide, manganese oxide), metal salts (eg. calcium permanganate, salts of
iron), manganese, asbestos, vanadium, platinium, tungsten, molybdeum, triethylamine, palladium, sodium pyrophosphate,
carboxylic acids, cyclopentadiene, formic acid, rust, ketones, sodium carbonate, alcohols, sodium borate, aniline, mercurous
chloride, rust, nitric acid, sodium pyrophosphate, hexavalent chromium compounds, tetrahydrofuran, sodium fluoride organic
matter, potassium permanganate, urea, chlorosulfonic acid, manganese dioxide, hydrogen selenide, charcoal, coal, sodium
borate, alkalies, cyclopentadiene, glycerine, cyanides (potassium, cyanide, sodium cyanide), nitrogen compounds.. Caused to
decompose catalytically by metals (in order of decreasing effectiveness): Osmium, Palladium, Platinum, Iridium, Gold, Silver,
Manganese, Cobalt, Copper, Lead. Concentrated hydrogen peroxide may decompose violently or explosively in contact with
iron, copper, chromium, and most other metals and their salts, and dust. (Hydrogen Peroxide)

Special Remarks on Corrosivity: Not available.

Polymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Eye contact.

Toxicity to Animals:
Acute oral toxicity (LD50): 5714 mg/kg (Mouse) (Calculated value for the mixture). Acute dermal toxicity (LD50): 5714 mg/kg
( pig) (Calculated value for the mixture).

Chronic Effects on Humans:

CARCINOGENIC EFFECTS: Classified A3 (Proven for animal.) by ACGIH [Hydrogen Peroxide]. Classified 3 (Not classifiable
for human.) by IARC [Hydrogen Peroxide]. MUTAGENIC EFFECTS: Mutagenic for mammalian somatic cells. [Hydrogen
Peroxide]. Mutagenic for bacteria and/or yeast. [Hydrogen Peroxide]. Contains material which may cause damage to the
following organs: blood, upper respiratory tract, skin, eyes, central nervous system (CNS).

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (irritant). Hazardous in case of skin contact (corrosive, permeator), of eye contact
(corrosive), of ingestion, of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals: Not available.

Special Remarks on Chronic Effects on Humans:
May cause cancer and may affect genetic material based on animal data. May be tumorigenic. (Hydrogen Peroxide)

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes severe skin irritation and possible burns. Absorption into skin may affect
behavior/central nervous system (tremor, ataxia, convulsions), respiration (dyspnea, pulmonary emboli), brain. Eyes: Causes
severe eye irritation, superficial clouding, corneal edema, and may cause burns. Inhalation: Causes respiratory tract irritation
with coughing, lacrimation. May cause chemical burns to the respiratory tract. May affect behavior/Central nervous system
(insomnia, headache, ataxia, nervous tremors with numb extremities) and may cause ulceration of nasal tissue, and , chemical
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pneumonia, unconciousness, and possible death. At high concentrations, respiratory effects may include acute lung d_a_mage,
and delayed pulmonary edema. May affect blood. Ingestion: Causes gastrointestional tract irritation with nausea, vomiting,

hypermotility, and diarrhea. Causes

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation: ‘ .
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal: ‘
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification:

Class 8: Corrosive material CLASS 5.1: Oxidizing material.

lentification: : Hydrogen peroxide, agueous solution UNNA: 2014 PG: ||

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

New York acutely hazardous substances: Hydrogen Peroxide Rhode Island RTK hazardous substances: Hydrogen Peroxide
Pennsylvania RTK: Hydrogen Peroxide Florida: Hydrogen Peroxide Minnesota: Hydrogen Peroxide Massachusetts RTK:
Hydrogen Peroxide New Jersey: Hydrogen Peroxide California Director's List of Hazardous Substances: Hydrogen Peroxide
TSCA 8(b) inventory: Hydrogen Peroxide SARA 302/304/311/312 extremely hazardous substances: Hydrogen Peroxide
CERCLA: Hazardous substances.: Hydrogen Peroxide: 1 Ibs. (0.4536 kg);

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:

WHMIS (Canada):
CLASS C: Oxidizing material. CLASS D-2A: Material causing other toxic effects (VERY TOXIC).

DSCL (EEC):

R8- Contact with combustible material may cause fire. R34- Causes burns. S3- Keep in a cool place. S26- In case of contact
with eyes, rinse immediately with plenty of water and seek medical advice. S28- After contact with skin, wash immediately with
plenty of water. S36/37/39- Wear suitable protective clothing, gloves and eye/face protection. S45- In case of accident or if you
feel unwell, seek medical advice immediately (show the label where possible).

HMIS (U.S.A.):
Health Hazard: 3

Fire Hazard: 0
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Reactivity: 1
Personal Protection:
National Fire Protection Association (U.S.A.):
Health: 2
Flammability: O
Reactivity: 1
Specific hazard:

Protective Equipment:
Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator

when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/09/2005 05:46 PM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of an y third party or fo-
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Sciencelab.co.
has been advised of the possibility of such damages.
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Science L.ab com

Chemicals & Laboratory Equipment

Health

Fire

Reactivity 0

Personal
Protection

Material Safety Data Sheet
Aluminum Chloride Solution MSDS

Section 1: Chemical Product and Company Identification

Product Name: Aluminum Chloride Solution Contact Information:

Catalog Codes: SLA2521 Sciencelab.com, Inc.
14025 Smith Rd.

CAS#: Mixture. Houston, Texas 77396

RTECS: Not applicable. US Sales: 1-800-901-7247

CA 8(b) i t Wat International Sales: 1-281-441-4400
TReATS b ventary: Weter Order Online: SciencelLab.com

ER=iRRTE CHEMTREC (24HR Emergency Telephone), call:
Synonym: Aluminum Chloride Solution for Sulfide, APHA 1-800-424-9300

Chemical Name: Not applicable. International CHEMTREC, call: 1-703-527-3887

Chemical Formula: Not applicable. For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Aluminum chloride hexahydrate 7784-13-6 69.4
Water 7732-18-5 30.6

Toxicological Data on Ingredients: Aluminum chloride hexahydrate: ORAL (LD50): Acute: 3311 mg/kg [Rat]. 1990 mg/kg
[Mouse].

Section 3: Hazards |dentification

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, . Hazardous in case of skin contact
(corrosive), of eye contact (corrosive). Liquid or spray mist may produce tissue damage particularly on mucous membranes of
eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the spray mist may produce severe irritation
of respiratory tract, characterized by coughing, choking, or shortness of breath. Inflammation of the eye is characterized by
redness, watering, and itching. Skin inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS:
‘ot available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not available. The substance may be
JXic to blood, kidneys, mucous membranes, brain, skin, eyes, bones, central nervous system (CNS). Repeated or prolonged

exposure to the substance can produce target organs damage. Repeated or prolonged contact with spray mist may produce
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Section 7: Handling and Storage

Trecautions:

Jo not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product. In case of insufficient ventilation,
wear suitable respiratory equipment. If ingested, seek medical advice immediately and show the container or the label. Avoid
contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, alkalis.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective

threshold limit value.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this

product.

Exposure Limits: Not available.

Section 9: Physical and Chemical Properties

Physical state and appearance: Liquid.

Jdor: Not available.

Taste: Not available.

Molecular Weight: Not applicable.

Color: Clear Colorless.

pH (1% soln/water): Neutral.

Boiling Point: The lowest known value is 100°C (212°F) (Water).
Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: Weighted average: 1.68 (Water = 1)

Vapor Pressure: The highest known value is 2.3 kPa (@ 20°C) (Water).
Vapor Density: The highest known value is 0.62 (Air = 1) (Water).
Volatility: Not available.

Odor Threshold: Not available.

Water/Qil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water, diethyl ether.

Solubility: Easily soluble in cold water, hot water, diethyl ether.

Section 10: Stability and Reactivity Data
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Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.
Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.

,pecial Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material
Identification: : Aluminum Chloride Solution UNNA: 2581 PG: Il

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations: TSCA 8(b) inventory: Water
Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200).
Other Classifications:

~WHMIS (Canada): CLASS E: Corrosive liquid.

JSCL (EEC):

R34- Causes burns. S24/25- Avoid contact with skin and eyes. S26- In case of contact with eyes, rinse immediately with plenty
of water and seek medical advice. S28- After contact with skin, wash immediately with plenty of [***] S37/39- Wear suitable
gloves and eye/face protection. S38- In case of insufficient ventilation, wear suitable respiratory equipment.

HMIS (U.S.A.):
Health Hazard: 3
Fire Hazard: O
Reactivity: 0
Personal Protection:
National Fire Protection Association (U.S.A.):
Health: 3
Flammability: 0
Reactivity: 0
Specific hazard:

Protective Equipment:

Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.
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Material Safety Data Sheet
Hydrochloric acid, 20 deg. Be MSDS

Section 1: Chemical Product and Company Identification

Product Name: Hydrochloric acid, 20 deg. Be Contact Information:
Sciencelab.com, Inc.
Codes: SLH2578 ’
“atglog baces 14025 Smith Rd.
CAS#: Mixture. Houston, Texas 77396
RTECS: MW4025000 US Sales: 1-800-901-7247

International Sales: 1-281-441-4400
Order Online: SciencelLab.com

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Hydrochloric acid
Cl#: Not applicable.

Synonym: Hydrochloric Acid; Muriatic Acid 1-800-424-9300
Chemical Name: Not applicable. International CHEMTREC, call: 1-703-527-3887
Chemical Formula: Not applicable. For non-emergency assistance, call: 1-281-441-4400

Section 2: Composition and Information on Ingredients

Composition:

Name CAS # % by Weight
Hydrogen chloride 7647-01-0 30-32
Water 7732-18-5 68-70

Toxicological Data on Ingredients: Hydrogen chloride: GAS (LC50): Acute: 4701 ppm 0.5 hours [Rat].

Section 3: Hazards Identification

Potential Acute Health Effects:

Very hazardous in case of skin contact (corrosive, irritant, permeator), of eye contact (irritant, corrosive), of ingestion, . Slightly
hazardous in case of inhalation (lung sensitizer). Non-corrosive for lungs. Liquid or spray mist may produce tissue damage
particularly on mucous membranes of eyes, mouth and respiratory tract. Skin contact may produce burns. Inhalation of the
spray mist may produce severe irritation of respiratory tract, characterized by coughing, choking, or shortness of breath.
Severe over-exposure can result in death. Inflammation of the eye is characterized by redness, watering, and itching. Skin
inflammation is characterized by itching, scaling, reddening, or, occasionally, blistering.

Potential Chronic Health Effects:
Slightly hazardous in case of skin contact (sensitizer). CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for

uman.) by IARC [Hydrochloric acid]. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available.
JEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, liver, mucous membranes, upper
respiratory tract, skin, eyes, Circulatory System, teeth. Repeated or prolonged exposure to the substance can produce target
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Hydrogen chloride in contact with the following can cause an explosion, ignition on contact, or other violent/vigorous reaction:
Acetic anhydride AgCIO + CCl4 Alcohols + hydrogen cyanide, Aluminum Aluminum-titanium alloys (with HCI vapor), 2-Amino
ethanol, Ammonium hydroxide, Calcium carbide Ca3P2 Chlorine + dinitroanilines (evolves gas), Chlorosulfonic acid Cesium
arbide Cesium acetylene carbide, 1,1-Difluoroethylene Ethylene diamine Ethylene imine, Fluorine, HCIO4 Hexalithium
disilicide H2S04 Metal acetylides or carbides, Magnesium boride, Mercuric sulfate, Oleum, Potassium permanganate,
beta-Propiolactone Propylene oxide Rubidium carbide, Rubidium, acetylene carbide Sodium (with aqueous HCI), Sodium
hydroxide Sodium tetraselenium, Sulfonic acid, Tetraselenium tetranitride, U3P4 , Vinyl acetate. Silver perchlorate with carbon
tetrachloride in the presence of hydrochloric acid produces trichloromethyl perchlorate which detonates at 40 deg. C.

Section 6: Accidental Release Measures

Small Spill:
Dilute with water and mop up, or absorb with an inert dry material and place in an appropriate waste disposal container. If
necessary: Neutralize the residue with a dilute solution of sodium carbonate.

Large Spill:

Corrosive liquid. Poisonous liquid. Stop leak if without risk. Absorb with DRY earth, sand or other non-combustible material.
Do not get water inside container. Do not touch spilled material. Use water spray curtain to divert vapor drift. Use water spray
to reduce vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Call for assistance on disposal.
Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration
level above TLV. Check TLV on the MSDS and with local authorities.

Section 7: Handling and Storage

Precautions:

Keep locked up.. Keep container dry. Do not ingest. Do not breathe gas/fumes/ vapor/spray. Never add water to this product.

In case of insufficient ventilation, wear suitable respiratory equipment. If ingested, seek medical advice immediately and show

*he container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as oxidizing agents, organic
\aterials, metals, alkalis, moisture. May corrode metallic surfaces. Store in a metallic or coated fiberboard drum using a strong

polyethylene inner package.

Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.

Section 8: Exposure Controls/Personal Protection

Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.

Personal Protection:
Face shield. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves. Boots.

Personal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.

Exposure Limits:

CEIL: 5 (ppm) from OSHA (PEL) [United States] CEIL: 7 (mg/m3) from OSHA (PEL) [United States] CEIL: 5 from NIOSH
CEIL: 7 (mg/m3) from NIOSH TWA: 1 STEL: 5 (ppm) [United Kingdom (UK)] TWA: 2 STEL: 8 (mg/m3) [United Kingdom
(UK)]Consult local authorities for acceptable exposure limits.

Section 9: Physical and Chemical Properties

hysical state and appearance: Liquid.

Odor: Pungent. Irritating (Strong.)
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Highly corrosive. Incompatible with copper and copper alloys. It attacks nearly all metals (mercury, gold, platinium, tantalum,
silver, and certain alloys are exceptions). It is one of the most corrosive of the nonoxidizing acids in contact with copper alloys.
No corrosivity data on zinc, steel. Severe Corrosive effect on brass and bronze

Aolymerization: Will not occur.

Section 11: Toxicological Information

Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.

Toxicity to Animals:
Acute oral toxicity (LD50): 900 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 1108 ppm, 1 hours [Mouse]. Acute toxicity of

the vapor (LC50): 3124 ppm, 1 hours [Rat].

Chronic Effects on Humans:
CARCINOGENIC EFFECTS: Classified 3 (Not classifiable for human.) by IARC [Hydrochloric acid]. May cause damage to the
following organs: kidneys, liver, mucous membranes, upper respiratory tract, skin, eyes, Circulatory System, teeth.

Other Toxic Effects on Humans:
Very hazardous in case of skin contact (corrosive, irritant, permeator), of ingestion, . Hazardous in case of eye contact

(corrosive), of inhalation (lung corrosive).

Special Remarks on Toxicity to Animals:
Lowest Published Lethal Doses (LDL/LCL) LDL [Man] -Route: Oral; 2857 ug/kg LCL [Human] - Route: Inhalation; Dose: 1300
ppm/30M LCL [Rabbit] - Route: Inhalation; Dose: 4413 ppm/30M

Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (fetoxicity). May affect genetic material.

Special Remarks on other Toxic Effects on Humans:

_ Acute Potential Health Effects: Skin: Corrosive. Causes severe skin irritation and burns. Eyes: Corrosive. Causes severe

ye irritation/conjuntivitis, burns, corneal necrosis. Inhalation: May be fatal if inhaled. Material is extremely destructive to

Jssue of the mucous membranes and upper respiratory tract. Inhalation of hydrochloric acid fumes produces nose, throat,
and larryngeal burning, and irritation, pain and inflammation, coughing, sneezing, choking sensation, hoarseness, laryngeal
spasms, upper respiratory tract edema, chest pains, as well has headache, and palpitations. Inhalation of high concentrations
can result in corrosive burns, necrosis of bronchial epithelium, constriction of the larynx and bronchi, nasospetal perforation,
glottal closure, occur, particularly if exposure is prolonged. May affect the liver. Ingestion: May be fatal if swallowed. Causes
irritation and burning, ulceration, or perforation of the gastrointestinal tract and resultant peritonitis, gastric hemorrhage and
infection. Can also cause nausea, vomitting (with "coffee ground" emesis), diarrhea, thirst, difficulty swallowing, salivation,
chills, fever, uneasiness, shock, strictures and stenosis (esophogeal, gastric, pyloric). May affect behavior (excitement),
the cardiovascular system (weak rapid pulse, tachycardia), respiration (shallow respiration), and urinary system (kidneys-
renal failure, nephritis). Acute exposure via inhalation or ingestion can also cause erosion of tooth enamel. Chronic Potential
Health Effects: Prolonged or repeated inhalation and/or ingestion may affect liver, bleeding of nose and gums, nasal and oral
mucosal ulceration, conjunctivitis, respiratory tract (changes in pulmonary function, chronic bronchitis, overt respiratory tract
abnormalities), teeth (yellowing of teethand erosion of tooth enamel), kidneys, and behavior (muscle contraction or spasticity).
Prolonged or repeated skin contact may cause dermatitis. Prolonged or repeated eye contact with vapor/mist can cause
conjunctivitis dyspnea, bronchitis. Chemical pneumonitis and pulmonary edema can also

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

special Remarks on the Products of Biodegradation: Not available.
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Section 16: Other Information

Yeferences:

Hawley, G.G.. The Condensed Chemical Dictionary, 11e ed., New York N.Y., Van Nostrand Reinold, 1987. -SAX, N.I.
Dangerous Properties of Indutrial Materials. Toronto, Van Nostrand Reinold, 6e ed. 1984. -The Sigma-Aldrich Library of
Chemical Safety Data, Edition 1. -Guide de la loi et du réglement sur le transport des marchandises dangeureuses au canada.
Centre de conformité internatinal Ltée. 1986.

Other Special Considerations: Not available.
Created: 10/09/2005 05:45 PM
Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if SciencelLab.com
has been advised of the possibility of such damages.
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may produce respiratory tract irritation leading to frequent attacks of bronchial infection. Repeated exposure to an highly
toxic material may produce general deterioration of health by an accumulation in one or many human organs. Repeated or
nrolonged inhalation of vapors may lead to chronic respiratory irritation.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:

If the chemical got onto the clothed portion of the body, remove the contaminated clothes as quickly as possible, protecting
your own hands and body. Place the victim under a deluge shower. If the chemical got on the victim's exposed skin, such

as the hands : Gently and thoroughly wash the contaminated skin with running water and non-abrasive soap. Be particularly
careful to clean folds, crevices, creases and groin. Cold water may be used. If irritation persists, seek medical attention. Wash
contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:

Mo not induce vomiting. Examine the lips and mouth to ascertain whether the tissues are damaged, a possible indication that
.1e toxic material was ingested; the absence of such signs, however, is not conclusive. Loosen tight clothing such as a collar,
tie, belt or waistband. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-Ignition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:

Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive to explosive in presence of reducing materials, of combustible
materials, of organic materials.

Fire Fighting Media and Instructions: Not applicable.
Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures
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Critical Temperature: Not available.
Specific Gravity: Weighted average: 1.05 (Water = 1)

sapor Pressure:
The highest known value is 45 mm of Hg (@ 20°C) (Nitric acid, fuming). Weighted average: 21.38 mm of Hg (@ 20°C)

Vapor Density: The highest known value is 0.62 (Air = 1) (Water).
Volatility: Not available.

Odor Threshold: The highest known value is 0.29 ppm (Nitric acid, fuming)
Water/Qil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.
Conditions of Instability: Not available.

Incompatibility with various substances:
Extremely reactive or incompatible with alkalis. Highly reactive with metals. Reactive with reducing agents, combustible
materials. Slightly reactive to reactive with organic materials, acids.

orrosivity:
dighly corrosive in presence of steel, of aluminum, of zinc, of copper. Corrosive in presence of stainless steel(304). Slightly
corrosive to corrosive in presence of stainless steel(316). Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.
Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Dermal contact. Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute toxicity
of the vapor (LC50): 479 ppm 4 hour(s) (Rat) (Calculated value for the mixture).

Chronic Effects on Humans: The substance is toxic to lungs, mucous membranes.

Other Toxic Effects on Humans: Very hazardous in case of skin contact (corrosive, irritant, permeator), of ingestion, of
inhalation.

Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information
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Gloves. Full suit. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Face shield.

Section 16: Other Information

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 11:00 AM

Last Updated: 11/06/2008 12:00 PM

The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if SciencelLab.com
has been advised of the possibility of such damages.
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MUTAGENIC EFFECTS: Not available, TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to lungs, mucous membranes. Repeated or prolonged exposure to the substance can
nroduce target organs damage. Repeated or prolonged contact with spray mist may produce chronic eye irritation and severe

kin irritation. Repeated or prolonged exposure to spray mist may produce respiratory tract irritation leading to frequent attacks
of bronchial infection.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. Immediately flush eyes with running water for at least 15 minutes, keeping eyelids
open. Cold water may be used. Do not use an eye ointment. Seek medical attention.

Skin Contact:

If the chemical got onto the clothed portion of the body, remove the contaminated clothes as quickly as possible, protecting
your own hands and body. Place the victim under a deluge shower. If the chemical got on the victim's exposed skin, such

as the hands : Gently and thoroughly wash the contaminated skin with running water and non-abrasive soap. Be particularly
careful to clean folds, crevices, creases and groin. Cold water may be used. If irritation persists, seek medical attention. Wash
contaminated clothing before reusing.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.

Inhalation: Allow the victim to rest in a well ventilated area. Seek immediate medical attention.

Serious Inhalation:

Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

1gestion:
Jo not induce vomiting. Loosen tight clothing such as a collar, tie, belt or waistband. If the victim is not breathing, perform
mouth-to-mouth resuscitation. Seek immediate medical attention.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.

Auto-lgnition Temperature: Not applicable.

Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion: Not available.

Fire Hazards in Presence of Various Substances: Not applicable.

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.

Fire Fighting Media and Instructions: Not applicable.
Special Remarks on Fire Hazards: Not available.

Special Remarks on Explosion Hazards: Not available.

Section 6: Accidental Release Measures







Vapor Density: The highest known value is 0.62 (Air = 1) (Water).
Volatility: Not available.

Jdor Threshold: Not available.

Water/Qil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:
Easily soluble in cold water. Soluble in hot water.

Section 10: Stability and Reactivity Data

Stability: The product is stable.

Instability Temperature: Not available.

Conditions of Instability: Not available.

Incompatibility with various substances: Not available.
Corrosivity: Slightly corrosive to corrosive in presence of glass.
Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: No.

Section 11: Toxicological Information

Routes of Entry: Eye contact. Inhalation. Ingestion.

Toxicity to Animals:
LD50: Not available. LC50: Not available.

Chronic Effects on Humans: The substance is toxic to lungs, mucous membranes.

Other Toxic Effects on Humans:
Extremely hazardous in case of skin contact (corrosive, irritant), of ingestion. Very hazardous in case of inhalation.

Special Remarks on Toxicity to Animals: Not available.
Special Remarks on Chronic Effects on Humans: Not available.

Special Remarks on other Toxic Effects on Humans: Not available.

Section 12: Ecological Information

Ecotoxicity: Not available.
BODS5 and COD: Not available.

Products of Biodegradation:

Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are more toxic.

Special Remarks on the Products of Biodegradation: Not available.
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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 SciencelLab.com be liable for any claims, losses, or damages of any third party or for
—lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
as been advised of the possibility of such damages.
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Ingestion May be harmful if swallowed. Causes burns.

4. FIRST AID MEASURES

General advice
Consult a physician. Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Take off contaminated clothing and shoes immediately. Wash off with soap and plenty of water. Consult a physician.

In case of eye contact
Continue rinsing eyes during transport to hospital.Rinse thoroughly with plenty of water for at least 15 minutes and
consult a physician.

If swallowed
Do NOT induce vomiting. Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a
physician.

5. FIRE-FIGHTING MEASURES

Flammable properties
Flash point not applicable

Ignition temperature  no data available
Suitable extinguishing media
Use water spray, alcohol-resistant foam, dry chemical or carbon dioxide.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Wear respiratory protection. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Evacuate personnel to
safe areas.

Environmental precautions
Do not let product enter drains.

Methods for cleaning up
Soak up with inert absorbent material and dispose of as hazardous waste. Keep in suitable, closed containers for
disposal.

7. HANDLING AND STORAGE

Handling
Avoid inhalation of vapour or mist.
Normal measures for preventive fire protection.

Storage

Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully
resealed and kept upright to prevent leakage.

Do not store near acids.

Recommended storage temperature: 2 - 8 °C

o ai Sigma-Aldrich Corporation
Sigma-Aldrich - 425044 sigma-aldrich.com Page 2 of 6







Materials to avoid ‘ .
Strong acids, Organic materials, Powdered metals, Forms shock-sensitive mixtures with certain other materials.,

Amines, Reacts violently with ammonium salts, aziridine, methanol, and phenylacetonitrile, sometimes resulting in
explosions. Reacts with primary aliphatic or aromatic amines to form explosively unstable n-chloroamines. Reaction
with formic acid becomes explosive at 55°C.

Hazardous decomposition products _ _
Hazardous decomposition products formed under fire conditions. - Hydrogen chloride gas, Sodium oxides

11. TOXICOLOGICAL INFORMATION

Acute toxicity

no data available

Irritation and corrosion

no data available

Sensitisation

no data available

Chronic exposure

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as
probable, possible or confirmed human carcinogen by IARC.

ACGIH: No component of this product present at levels greater than or equal to 0.1% is identified as
a carcinogen or potential carcinogen by ACGIH.

NTP: No component of this product present at levels greater than or equal to 0.1% is identified as
a known or anticipated carcinogen by NTP.

OSHA: No component of this product present at levels greater than or equal to 0.1% is identified as
a carcinogen or potential carcinogen by OSHA.

Potential Health Effects

Inhalation May be harmful if inhaled. Material is extremely destructive to the tissue of the
mucous membranes and upper respiratory tract.

Skin May be harmful if absorbed through skin. Causes skin burns.

Eyes Causes eye burns.

Ingestion May be harmful if swallowed. Causes burns.

12. ECOLOGICAL INFORMATION

Elimination information (persistence and degradability)
no data available

Ecotoxicity effects

no data available

Further information on ecology

no data available

13. DISPOSAL CONSIDERATIONS

: -Aldrich - Sigma-Aldrich Corporation
Sigma-Aldrich - 425044 sigma-aldrich.com Page 4 of 6







«6. OTHER INFORMATION

Further information

Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.

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 document is based on the present state of our knowledge and is applicable to the
product with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Co., 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.

Sigma-Aldrich - 425044 Sigma-Aldrich Corporation
s www.sigma-aldrich.com Page 6 of 6







contact with spray mist may produce chronic eye irritation and severe skin irritation. Repeated or prolonged exposure to spray
mist may produce respiratory tract irritation leading to frequent attacks of bronchial infection. Repeated exposure to a highly
toxic material may produce general deterioration of health by an accumulation in one or many human organs.

Section 4: First Aid Measures

Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15

minutes. Cold water may be used. Get medical attention immediately.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing

and shoes. Cover the irritated skin with an emollient. Cold water may be used.Wash clothing before reuse. Thoroughly clean
shoes before reuse. Get medical attention immediately.

Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical

attention.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical

attention immediately.

Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If

breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may
be hazardous to the person providing aid to give mouth-to-mouth resuscitation when the inhaled material is toxic, infectious or
corrosive. Seek immediate medical attention.

Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
erson. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.

Serious Ingestion: Not available.

Section 5: Fire and Explosion Data

Flammability of the Product: Non-flammable.
Auto-Ignition Temperature: Not applicable.
Flash Points: Not applicable.

Flammable Limits: Not applicable.

Products of Combustion:

Products of combustion are not available since material is non-flammable. However, products of decompostion include fumes
of oxides of sulfur. Will react with water or steam to produce toxic and corrosive fumes. Reacts with carbonates to generate
carbon dioxide gas. Reacts with cyanides and sulfides to form poisonous hydrogen cyanide and hydrogen sulfide respectively.

Fire Hazards in Presence of Various Substances: Combustible materials

Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Slightly explosive in presence of oxidizing materials.

Fire Fighting Media and Instructions: Not applicable.

Special Remarks on Fire Hazards:

Metal acetylides (Monocesium and Monorubidium), and carbides ignite with concentrated sulfuric acid. White Phosphorous +
oiling Sulfuric acid or its vapor ignites on contact. May ignite other combustible materials. May cause fire when sulfuric acid

-s mixed with Cyclopentadiene, cyclopentanone oxime, nitroaryl amines, hexalithium disilicide, phorphorous (I11) oxide, and

oxidizing agents such as chlorates, halogens, permanganates.
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Physical state and appearance: Liquid. (Thick oily liquid.)
“Odor: Odorless, but has a choking odor when hot.

Taste: Marked acid taste. (Strong.)

Molecular Weight: 98.08 g/mole

Color: Colorless.

pH (1% soln/water): Acidic.

Boiling Point:
270°C (518°F) - 340 deg. C Decomposes at 340 deg. C

Melting Point: -35°C (-31°F) to -32 deg. C
Critical Temperature: Not available.

Specific Gravity: 1.84 (Water = 1)

Vapor Pressure: Not available.

Vapor Density: 3.4 (Air=1)

Volatility: Not available.

Odor Threshold: Not available.

Water/Qil Dist. Coeff.: Not available.

lonicity (in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility:
Casily soluble in cold water. Sulfuric is soluble in water with liberation of much heat. Soluble in ethyl alcohol

Section 10: Stability and Reactivity Data

Stability: The product is stable.
Instability Temperature: Not available.

Conditions of Instability:
Conditions to Avoid: Incompatible materials, excess heat, combustible material materials, organic materials, exposure to moist
air or water, oxidizers, amines, bases.

Incompatibility with various substances:
Reactive with oxidizing agents, reducing agents, combustible materials, organic materials, metals, acids, alkalis, moisture.

Corrosivity:
Extremely corrosive in presence of aluminum, of copper, of stainless steel(316). Highly corrosive in presence of stainless
steel(304). Non-corrosive in presence of glass.

Special Remarks on Reactivity:
Hygroscopic. Strong oxidizer. Reacts violently with water and alcohol especially when water is added to the product.
Incompatible (can react explosively or dangerously) with the following: ACETIC ACID, ACRYLIC ACID, AMMONIUM
HYDROXIDE, CRESOL, CUMENE, DICHLOROETHYL ETHER, ETHYLENE CYANOHYDRIN, ETHYLENEIMINE, NITRIC
ACID, 2-NITROPROPANE, PROPYLENE OXIDE, SULFOLANE, VINYLIDENE CHLORIDE, DIETHYLENE GLYCOL
MONOMETHYL ETHER, ETHYL ACETATE, ETHYLENE CYANOHYDRIN, ETHYLENE GLYCOL MONOETHYL ETHER
ACETATE, GLYOXAL, METHYL ETHYL KETONE, dehydrating agents, organic materials, moisture (water), Acetic anhydride,
Acetone, cyanohydrin, Acetone+nitric acid, Acetone + potassium dichromate, Acetonitrile, Acrolein, Acrylonitrile, Acrylonitrile
+water, Alcohols + hydrogen peroxide, ally compounds such as Allyl alcohol, and Allyl Chloride, 2-Aminoethanol, Ammonium
ydroxide, Ammonium triperchromate, Aniline, Bromate + metals, Bromine pentafluoride, n-Butyraldehyde, Carbides, Cesium
acetylene carbide, Chlorates, Cyclopentanone oxime, chlorinates, Chlorates + metals, Chlorine trifluoride, Chlorosulfonic
acid, 2-cyano-4-nitrobenzenediazonium hydrogen sulfate, Cuprous nitride, p-chloronitrobenzene, 1,5-Dinitronaphthlene +
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Section 12: Ecological Information

' “cotoxicity: Ecotoxicity in water (LC50): 49 mg/l 48 hours [bluegill/sunfish].
BOD5 and COD: Not available.

Products of Biodegradation: . .
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.

Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.

Special Remarks on the Products of Biodegradation: Not available.

Section 13: Disposal Considerations

Waste Disposal: o .
Sulfuric acid may be placed in sealed container or absorbed in vermiculite, dry sand, earth, or a similar material. It may also

be diluted and neutralized. Be sure to consult with local or regional authorities (waste regulators) prior to any disposal. Waste
must be disposed of in accordance with federal, state and local environmental control regulations.

Section 14: Transport Information

DOT Classification: Class 8: Corrosive material
Identification: : Sulfuric acid UNNA: 1830 PG: Il

Special Provisions for Transport: Not available.

Section 15: Other Regulatory Information

Federal and State Regulations:

llinois toxic substances disclosure to employee act: Sulfuric acid New York release reporting list: Sulfuric acid Rhode
Island RTK hazardous substances: Sulfuric acid Pennsylvania RTK: Sulfuric acid Minnesota: Sulfuric acid Massachusetts
RTK: Sulfuric acid New Jersey: Sulfuric acid California Director's List of Hazardous Substances (8 CCR 339): Sulfuric acid
Tennessee RTK: Sulfuric acid TSCA 8(b) inventory: Sulfuric acid SARA 302/304/311/312 extremely hazardous substances:
Sulfuric acid SARA 313 toxic chemical notification and release reporting: Sulfuric acid CERCLA: Hazardous substances.:
Sulfuric acid: 1000 Ibs. (453.6 kg)

Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.

Other Classifications:

WHMIS (Canada):
CLASS D-1A: Material causing immediate and serious toxic effects (VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):

R35- Causes severe burns. S2- Keep out of the reach of children. S26- In case of contact with eyes, rinse immediately with
plenty of water and seek medical advice. S30- Never add water to this product. S45- In case of accident or if you feel unwell,
seek medical advice immediately (show the label where possible).

HMIS (U.S.A.):
Health Hazard: 3
Fire Hazard: 0

Reactivity: 2
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SIGMA'ALDR'CH sigma-aldrich.com
Material Safety Data Sheet

Version 4.0
Revision Date 08/26/2010
Print Date 09/21/2010

1. PRODUCT AND COMPANY IDENTIFICATION

Product name . Sulfuric acid

Product Number . 435589

Brand . Sigma-Aldrich

Company . Sigma-Aldrich
3050 Spruce Street
SAINT LOUIS MO 63103
USA

Telephone ;. +18003255832

Fax : +18003255052

Emergency Phone # : (314) 776-6555

2. HAZARDS IDENTIFICATION
Emergency Overview

OSHA Hazards
Target Organ Effect, Corrosive

Target Organs
Teeth., Lungs

GHS Label elements, including precautionary statements

Pictogram

Signal word Danger

Hazard statement(s)

H314 Causes severe skin burns and eye damage.

H402 Harmful to aquatic life.
Precautionary statement(s)

P280 Wear protective gloves/ protective clothing/ eye protection/ face protection.

P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if

present and easy to do. Continue rinsing.
P310 Immediately call a POISON CENTER or doctor/ physician.

HMIS Classification
Health hazard:
Chronic Health Hazard:
Flammability:
Physical hazards:

NFPA Rating
Health hazard:
Fire:
Reactivity Hazard:
Special hazard.:

N O +=Ww

émow

Health hazard:
Fire:
Reactivity Hazard:

oo w
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Precautions for safe handling
Avoid inhalation of vapour or mist.
Normal measures for preventive fire protection.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place. Containers which are opened must be carefully resealed

and kept upright to prevent leakage.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters

Components CAS-No. Value | Control Update Basis
parameters
Sulfuric acid 7664-93-9 | TWA 0.2 mg/m3 2004-01-01 USA. ACGIH Threshold Limit Values
(TLV)
Remarks Refers to Appendix A -- Carcinogens.

ACGIH 2004 Adoption
Sulfuric acid contained in strong inorganic acid mists
Thoracic fraction

TWA 1 mg/m3 1989-03-01 USA. OSHA - TABLE Z-1 Limits for Air
Contaminants - 1910.1000
TWA 1 mg/m3 1993-06-30 USA. Occupational Exposure Limits

(OSHA) - Table Z-1 Limits for Air
Contaminants

Personal protective equipment

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face respirator with multi-purpose
combination (US) or type ABEK (EN 14387) respirator cartridges as a backup to engineering controls. If the
respirator is the sole means of protection, use a full-face supplied air respirator. Use respirators and components
tested and approved under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection

Handle with gloves. Gloves must be inspected prior to use. Use proper glove removal technigue (without touching
glove's outer surface) to avoid skin contact with this product. Dispose of contaminated gloves after use in
accordance with applicable laws and good laboratory practices. Wash and dry hands.

Eye protection
Tightly fitting safety goggles. Faceshield (8-inch minimum). Use equipment for eye protection tested and approved
under appropriate government standards such as NIOSH (US) or EN 166(EU).

Skin and body protection
Complete suit protecting against chemicals, The type of protective equipment must be selected according to the
concentration and amount of the dangerous substance at the specific workplace.

Hygiene measures
Handle in accordance with good industrial hygiene and safety practice. Wash hands before breaks and at the end of
workday.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form liquid
Safety data
pH 1.2at5gll
Melting point 3°C (37 °F)
Boiling point 290 °C (554 °F) - lit.
Flash point not applicable

Sigma-Aldrich - 435589
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Aspiration hazard
no data available (Sulfuric acid)

Potential health effects

Inhalation May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous
membranes and upper respiratory tract.

Ingestion May be harmful if swallowed.

Skin May be harmful if absorbed through skin. Causes skin burns.

Eyes Causes eye burns. Causes severe eye burns.

Signs and Symptoms of Exposure ‘ _
Material is extremely destructive to tissue of the mucous membranes and upper respiratory tract, eyes, and skin., spasm,

inflammation and edema of the larynx, spasm, inflammation and edema of the bronchi, pneumonitis, pulmonary edema,
burning sensation, Cough, wheezing, laryngitis, Shortness of breath, Headache, Nausea, Vomiting, Pulmonary edema.
Effects may be delayed., To the best of our knowledge, the chemical, physical, and toxicological properties have not
been thoroughly investigated. (Sulfuric acid)

Additional Information

12. ECOLOGICAL INFORMATION
Toxicity
Toxicity to fish LC50 - Gambusia affinis (Mosquito fish) - 42 mg/l - 96 h (Sulfuric acid)

Persistence and degradability
no data available

Bioaccumulative potential
no data available

Mobility in soil
no data available (Sulfuric acid)

PBT and vPvB assessment
no data available

Other adverse effects
An environmental hazard cannot be excluded in the event of unprofessional handling or disposal.
Harmful to aquatic life.

no data available

13. DISPOSAL CONSIDERATIONS

Product

Offer surplus and non-recyclable solutions to a licensed disposal company. Contact a licensed professional waste
disposal service to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a
chemical incinerator equipped with an afterburner and scrubber.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

DOT (US)

UN-Number: 1830 Class: 8 Packing group: Il
Proper shipping name: Sulfuric acid

Reportable Quantity (RQ): 1020 Ibs

Marine pollutant: No

Poison Inhalation Hazard: No

IMDG
UN-Number: 1830 Class: 8 Packing group: Il EMS-No: F-A, S-B

Sigma-Aldrich - 435589 Page 5 of 6






AL
BAKER
HUGHES

Material Safety Data Sheet

1. Product and company identification

Product name

Supplier

Material Uses
Code

Validation date
Print date

Version
Responsible name

In case of emergency

: TRETOLITE™ RBW255 WATER CLARIFIER

™ 3 trademark of Baker Hughes, Inc.

: Baker Petrolite

A Baker Hughes Company

12645 W. Airport Blvd.

Sugar Land, TX 77478

For Product Information/MSDSs Call: 800-231-3606

(8:00 a.m. - 5:00 p.m. cst, Monday - Friday) 281-276-5400

: Special: Reverse demulsifier.

: RBW255

1 2/9/2010.

1 2/9/2010.

3

: Global Regulatory Affairs - Telephone 281-276-5400 or 800-231-3606
: CHEMTREC: 800-424-9300 (U.S. 24 hour)

Baker Petrolite: 800-231-3606

(001)281-276-5400

CANUTEC: 613-996-68666 (Canada 24 hours)
CHEMTREC Int'l 01-703-527-3887 (International 24 hour)

2. Hazards identification

ysical state
vdor
Color
OSHA/HCS status

Emergency overview

Routes of entry

Potential acute health effects
Inhalation

Ingestion
Skin
Eyes

Chronic effects
Target organs

jer-exposure signs/symptoms
: respiratory tract irritation, coughing

Inhalation

2/9/2010.

: Liquid.

: Pungent.

: Amber.

: This material is considered hazardous by the OSHA Hazard Communication Standard

(29 CFR 1910.1200).

: WARNING!

HARMFUL IF INHALED. CAUSES RESPIRATORY TRACT, EYE AND SKIN
IRRITATION. MAY BE HARMFUL IF ABSORBED THROUGH SKIN OR IF
SWALLOWED. CONTAINS MATERIAL THAT MAY CAUSE TARGET ORGAN
DAMAGE, BASED ON ANIMAL DATA.

Do not breathe vapor or mist. Do not ingest. Do not get in eyes. Avoid contact with skin
and clothing. Use only with adequate ventilation. Keep container tightly closed and
sealed until ready for use. Wash thoroughly after handling.

: Dermal contact. Eye contact. Inhalation.

: Toxic by inhalation. Irritating to respiratory system.

: Harmful if swallowed.

: Harmful in contact with skin. Severely irritating to the skin.

. Severely irritating to eyes. Risk of serious damage to eyes.

Potential chronic health effects

: Contains material that may cause target organ damage, based on animal data.

: Contains material which may cause damage to the following organs: kidneys, the

nervous system, liver, mucous membranes, upper respiratory tract, skin, central nervous
system (CNS), eye, lens or cornea.

RBW255 1/8







TRETOLITE™ RBW255 WATER CLARIFIER

6. Accidental release measures

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

Environmental precautions : Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains
and sewers.
Methods for cleaning up
Small spill : Stop leak if without risk. Move containers from spill area. Absorb with an inert material.
Dispose of via a licensed waste disposal contractor.
Large spill : Stop leak if without risk. Move containers from spill area. Approach release from

upwind. Dike spill area and do not allow product to reach sewage system or surface or
ground water. Notify any reportable spill to authorities. (See section 12 for environmental
risks and 13 for disposal information.) Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and
place in container for disposal according to local regulations (see section 13). Dispose
of via a licensed waste disposal contractor. Contaminated absorbent material may pose
the same hazard as the spilled product. Note: see section 1 for emergency contact
information and section 13 for waste disposal.

If RQ (Reportable Quantity) is exceeded, report to National Spill Response Office at 1-800-424-8802.

7 . Handling and storage

Handling : Put on appropriate personal protective equipment (see section 8). Eating, drinking and
smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Do not get in eyes or on skin or clothing. Do not breathe vapor or mist. Do not ingest.
Use only with adequate ventilation. Empty containers retain product residue and can be
hazardous. Do not reuse container.

Storage : Store in accordance with local regulations. Store in a dry, cool and well-ventilated area,
away from incompatible materials (see section 10). Keep container tightly closed and
sealed until ready for use. Containers that have been opened must be carefully resealed
and kept upright to prevent leakage. Do not store in unlabeled containers. Use
appropriate containment to avoid environmental contamination.

8. Exposure controls/personal protection

Occupational exposure limits TWA (8 hours) STEL (15 mins) Ceiling
Ingredients: List name ppm |mg/m® Other [ppm mg/m® |Other | ppm |mg/m?® |Other |Notations
Aluminum chloride, as Al OSHA PEL 1989 |- 2 g - - - - - s [A)
Propargyl alcohol US ACGIH 1 23 F - - - - = L 1]

OSHA PEL 1989 1 2 - g - i : s ) (1]

[1]Absorbed through skin.

Notes: [Alas Al

Consult local authorities for acceptable exposure limits.

Only components of this product with established exposure limits appear in the box above.

If OSHA permissible exposure levels are shown above they are the OSHA 1989 levels or are from subsequent

OSHA regulatory actions. Although the 1989 levels have been vacated the 11th Circuit Court of Appeals, Baker
Hughes recommends that these lower exposure levels be observed as reasonable worker protection.

Recommended monitoring  : If this product contains ingredients with exposure limits, personal, workplace atmosphere
nrocedures or biological monitoring may be required to determine the effectiveness of the ventilation
or other control measures and/or the necessity to use respiratory protective equipment.
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TRETOLITE™ RBW255 WATER CLARIFIER

10 . Stability and Reactlwty

iemical stability : The product is stable.
Possibility of hazardous . Under normal conditions of storage and use, hazardous reactions will not occur.
reactions
Hazardous polymerization : Under normal conditions of storage and use, hazardous polymerization will not occur.
Conditions to avoid : No specific data.
Materials to avoid : Reactive or incompatible with the following materials: oxidizing materials and metals.
Hazardous decomposition . Under normal conditions of storage and use, hazardous decomposition products should
products not be produced.
Conditions of reactivity . Slightly flammable in the presence of the following materials or conditions: open flames,

sparks and static discharge and heat.

11 . Toxicological information
Acute toxicity

Product/ingredient name Result Species Dose Exposure
Aluminum chloride LD50 Dermal Rabbit >2 glkg -

LD50 Oral Rat 3450 mg/kg -
Propargyl alcohol LD50 Dermal Rabbit 88 mg/kg -

LD50 Dermal Rabbit 16 ma/kg .

LD50 Oral Rat 55 mglkg -

LD50 Oral Rat 20 ma/kg -

LC50 Inhalation ~ Rat 1.8 gm/m3 2 hours

Vapor

LC50 Inhalation  Rat 873 ppm 2 hours

Gas.

LC50 Inhalation  Rat 520 ppm 4 hours

Vapor

Chronic toxicity Remarks

1) Aluminum chloride

Aluminum chloride is a component of this product. Some aluminum workers are at risk for developing respiratory
manifestations of aluminum toxicity, mainly asthma, chronic obstructive lung disease, and pulmonary fibrosis. Aluminum
welders and polishers, and in workers involved in manufacturing alumina abrasives or explosives from stamped aluminum
powders (Abramson et al, 1989; Dinman, 1987). Chronic interstitial pneumonia (pneumonia in the spaces of the lung
tissue, but not within the lung cavity) with severe cavitations in the right upper lobe and small cavities in the rest of both
lungs were reported in a man exposed to aluminum dust for 3.2 years (Stokinger, 1981). Workers involved in aluminum
smelting may be at increased risk of developing chronic obstructive lung disease (Abramson et al, 1989).

2) Polyquaternary amine

Not available.

3) Propargyl alcohol

Propargyl alcohol is a component of this product. Exposure may damage the liver and kidneys.

It has produced in vitro mutagenicity in animal studies. (Blakey, D.H. et al, 1994) and (Basu, A.K. and L.J. Marnett, 1984)

Chronic inhalation of propargyl alcohol has caused nasal tumors and mononuclear cell leukemia in laboratory animals.
National Toxicology Program Technical Report (2008).
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TRETOLITE™ RBW255 WATER CLARIFIER

15 . Regulatory information

SARA 302/304/311/312 extremely hazardous substances: No products were found.
SARA 302/304 emergency planning and notification: No products were found.
SARA 302/304/311/312 hazardous chemicals: Aluminum chloride; prop-2-yn-1-ol
SARA 311/312 MSDS distribution - chemical inventory - hazard identification:
TRETOLITE™ RBW255 WATER CLARIFIER: Immediate (acute) health hazard,
Delayed (chronic) health hazard

CERCLA: Hazardous substances.: prop-2-yn-1-ol: 1000 Ibs. (454 kg); Formaldehyde:
100 Ibs. (45.4 kg);
Clean Water Act (CWA) 307: No products were found.

Clean Water Act (CWA) 311: Formaldehyde

Clean Air Act (CAA) 112 accidental release prevention: Formaldehyde

Clean Air Act (CAA) 112 regulated flammable substances: No products were found.
Clean Air Act (CAA) 112 regulated toxic substances: Formaldehyde

Clean Air Act Section : Not listed
112(b) Hazardous Air
Pollutants (HAPs)

SARA 313
r ame CAS number Concentration
Supplier notification : Propargyl alcohol 107-19-7 1-5
United States inventory : All components are listed or exempted.
(TSCA 8b)
Canada
WHMIS (Canada) : Class D-1A: Material causing immediate and serious toxic effects (Very toxic).
Class D-2B: Material causing other toxic effects (Toxic).
Class E: Corrosive material
Canada (CEPA DSL): : All components are listed or exempted.

16 . Other information

Label requirements : HARMFUL IF INHALED. CAUSES RESPIRATORY TRACT, EYE AND SKIN
IRRITATION. MAY BE HARMFUL IF ABSORBED THROUGH SKIN OR IF
SWALLOWED. CONTAINS MATERIAL THAT MAY CAUSE TARGET ORGAN
DAMAGE, BASED ON ANIMAL DATA.

National Fire Protection
Association (U.S.A))

.~ Special

Date of printing : 2/9/2010.
V Indicates information that has changed from previously issued version.
Notice to r r

NOTE: The information on this MSDS is based on data which is considered to be accurate. Baker Hughes,
however, makes no guarantees or warranty, either expressed or implied of the accuracy or completeness of this
information.

The conditions or methods of handling, storage, use and disposal of the product are beyond our control and may

be beyond our knowledge. For this and other reasons, we do not assume responsibility and expressly disclaim
‘hility for loss, damage or expense arising out of or in any way connected with the handling, storage, use or
.sposal of this product.
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AL
BAKER
HUGHES

Material Safety Data Sheet

\1 . Product and co

mpany identification

Product name

Supplier

Material Uses
Code

Validation date
Print date

Version
Responsible name

In case of emergency

: TRETOLITE™ RBW843 REVERSE BREAKER

™ a trademark of Baker Hughes, Inc.

: Baker Petrolite

A Baker Hughes Company

12645 W. Airport Blvd.

Sugar Land, TX 77478

For Product Information/MSDSs Call: 800-231-3606

(8:00 a.m. - 5:00 p.m. cst, Monday - Friday) 281-276-5400

: Special: Water clarifier.

: RBW843

1 3/21/2010.

¢ 3/21/2010.

4

: Global Regulatory Affairs - Telephone 281-276-5400 or 800-231-3606
: CHEMTREC: 800-424-9300 (U.S. 24 hour)

Baker Petrolite: 800-231-3606

(001)281-276-5400

CANUTEC: 613-996-6666 (Canada 24 hours)
CHEMTREC Int'l 01-703-527-3887 (International 24 hour)

2. Hazards identification

wysical state
wdor
Color
OSHA/HCS status

Emergency overview

Routes of entry
otential acute health effects
Inhalation

Ingestion

Skin
yes :
Potential chronic health effects

3/21/2010.

: Liquid. [Hazy.]

: Alcohol-like.

: Light to medium amber.

: This material is considered hazardous by the OSHA Hazard Communication Standard

(29 CFR 1810.1200).

: WARNING!

FLAMMABLE LIQUID AND VAPOR. INHALATION CAUSES HEADACHES,
DIZZINESS, DROWSINESS AND NAUSEA AND MAY LEAD TO
UNCONSCIOUSNESS. CAUSES RESPIRATORY TRACT IRRITATION. MAY BE
HARMFUL IF SWALLOWED. MAY CAUSE BLINDNESS IF SWALLOWED. MAY
CAUSE EYE AND SKIN IRRITATION. PROLONGED OR REPEATED CONTACT MAY
DRY SKIN AND CAUSE IRRITATION. CONTAINS MATERIAL THAT MAY CAUSE
TARGET ORGAN DAMAGE, BASED ON ANIMAL DATA.

Keep away from heat, sparks and flame. Do not breathe vapor or mist. Do not ingest.
Avoid contact with eyes, skin and clothing. Use only with adequate ventilation. Keep
container tightly closed and sealed until ready for use. Wash thoroughly after handling.
Vapors may form explosive mixtures with air. Vapors can travel to a source of ignition
and flashback. To avoid fire or explosion, dissipate static electricity during transfer by
grounding and bonding containers and equipment before transferring material.

: Dermal contact. Eye contact. Inhalation.

: Can cause central nervous system (CNS) depression. Irritating to respiratory system.
: Harmful if swallowed. Can cause central nervous system (CNS) depression. May cause

blindness if swallowed.

. Moderately irritating to the skin.
: Moderately irritating to eyes.
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5. Fire-fighting measures

yecial exposure hazards

Hazardous thermal
decomposition products

Special protective
equipment for fire-fighters

. Promptly isolate the scene by removing all persons from the vicinity of the incident if

there is a fire. No action shall be taken involving any personal risk or without suitable
training. Move containers from fire area if this can be done without risk. Use water
spray to keep fire-exposed containers cool.

. carbon dioxide,carbon monoxide,nitrogen oxides, halogenated compounds,metal

oxide/oxides

: Fire-fighters should wear appropriate protective equipment and self-contained breathing

apparatus (SCBA) with a full face-piece operated in positive pressure mode.

6. Accidental release measures

Personal precautions

Environmental precautions

Methods for cleaning up
Small spill

Large spill

: No action shall be taken involving any personal risk or without suitable training.

Evacuate surrounding areas. Keep unnecessary and unprotected personnel from
entering. Do not touch or walk through spilled material. Shut off all ignition sources. No
flares, smoking or flames in hazard area. Do not breathe vapor or mist. Provide
adequate ventilation. Wear appropriate respirator when ventilation is inadequate. Put
on appropriate personal protective equipment (see section 8).

: Avoid dispersal of spilled material and runoff and contact with soil, waterways, drains

and sewers.

: Stop leak if without risk. Move containers from spill area. Absorb with an inert material.

Use spark-proof tools and explosion-proof equipment. Dispose of via a licensed waste
disposal contractor.

: Stop leak if without risk. Move containers from spill area. Approach release from

upwind. Dike spill area and do not allow product to reach sewage system or surface or
ground water. Notify any reportable spill to authorities. (See section 12 for environmental
risks and 13 for disposal information.) Contain and collect spillage with non-
combustible, absorbent material e.g. sand, earth, vermiculite or diatomaceous earth and
place in container for disposal according to local regulations (see section 13). Use
spark-proof tools and explosion-proof equipment. Dispose of via a licensed waste
disposal contractor. Contaminated absorbent material may pose the same hazard as
the spilled product. Note: see section 1 for emergency contact information and section
13 for waste disposal.

If RQ (Reportable Quantity) is exceeded, report to National Spill Response Office at 1-800-424-8802.

7 . Handling and storage

Handling

Storage

3/21/2010.

: Put on appropriate personal protective equipment (see section 8). Eating, drinking and

smoking should be prohibited in areas where this material is handled, stored and
processed. Workers should wash hands and face before eating, drinking and smoking.
Do not breathe vapor or mist. Do not ingest. Avoid contact with eyes, skin and clothing.
Use only with adequate ventilation. Store and use away from heat, sparks, open flame
or any other ignition source. Use explosion-proof electrical (ventilating, lighting and
material handling) equipment. Use non-sparking tools. Take precautionary measures
against electrostatic discharges. To avoid fire or explosion, dissipate static electricity
during transfer by grounding and bonding containers and equipment before transferring
material. Empty containers retain product residue and can be hazardous. Do not reuse
container.

: Store in accordance with local regulations. Store in a segregated and approved area.

Store in a dry, cool and well-ventilated area, away from incompatible materials (see
section 10). Eliminate all ignition sources. Separate from oxidizing materials. Keep
container tightly closed and sealed until ready for use. Containers that have been
opened must be carefully resealed and kept upright to prevent leakage. Do not store in
unlabeled containers. Use appropriate containment to avoid environmental
contamination.
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9. Physical and chemical properties

‘aporation rate : Not available.

vOC : Not available.

Viscosity : Dynamic (15.6°C): 13.8 cP

Solubility (Water) : Soluble

Vapor pressure : Not available.

Pour Point 1 -37.2°C (-35°F)

Partition coefficient : Not available.

(LogKow)

10 . Stability and Reactivity

Chemical stability : The product is stable.

Possibility of hazardous : Under normal conditions of storage and use, hazardous reactions will not occur.

reactions

Hazardous polymerization : Under normal conditions of storage and use, hazardous polymerization will not occur.

Conditions to avoid . Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld,
braze, solder, drill, grind or expose containers to heat or sources of ignition. Do not
allow vapor to accumulate in low or confined areas.

Materials to avoid : Reactive or incompatible with the following materials: oxidizing materials and reducing
materials.
Methanol is incompatible and may react with acetyl bromide, alkyl aluminum solutions,
beryllium hydride, boron trichloride, nitric acid, cyanuric chloride, dichloromethane,
diethylzinc, metals (granulated forms of aluminum and magnesium — including aluminum
and zinc salts), phosphorus Ill oxide, and potassium tert-butoxide.

Yazardous decomposition : Under normal conditions of storage and use, hazardous decomposition products should

>ducts not be produced.
Conditions of reactivity : Highly flammable in the presence of the following materials or conditions: open flames,

sparks and static discharge and heat.

11 . Toxicological information

Acute toxicity
Product/ingredient name Result Species Dose Exposure
Aluminum salt LD50 Oral Rat 681 mg/kg -
Methanol LD50 Dermal Rabbit 15800 mg/kg -
LD50 Oral Rabbit 14200 mg/kg -
LD50 Oral Rat 5600 mg/kg -
LCS50 Inhalation  Rat 64000 ppm 4 hours
Gas.
LC50 Inhalation  Mouse 50000 ppm 4 hours
Vapor

Chronic toxicity Remarks
1) Methanol

Methanol is a component of this product. Because methanol is eliminated from the body more slowly than ethanol, it can
have cumulative toxicity with repeated exposures (ACGIH, 1992).

Acute dermal, oral, and inhalation exposure to methanol can cause Central Nervous System effects, optic nerve effects,
diminished vision, and brain effects (necrosis and hemorrhaging). (Bennett, I.L. et al, 1953)

Ingestion of methanol can cause Central Nervous System depression, metabolic acidosis, blurred vision and blindness,
~=strointestinal effects, and coma and death. (Clayton, G.D. and Clayton, F.E., 1982, Patty's Industrial Hygiene and
icology, Vol2C) Dermal exposure to methanol can cause Central Nervous System depression, blurred vision, and
yustrointestinal effects. (Downie, A et al, 1992, Occupational Medicine, 42, pp 47-9) Chronic inhalation of methanol can
cause Central Nervous System depression, blurred vision, and gastrointestinal effects. (Frederick, L.J. et al, 1984, AIHA
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14 . Transport information

wgulatory UN number |Proper shipping Classes PG* |Label Additional
«nformation name information
DOT Classification |UN1993 FLAMMABLE LIQUID, |3 11 -
N.O.S. (Contains:
Methanol)
TDG Classification |UN1993 FLAMMABLE LIQUID, |3 I -
N.O.S. (Contains:
Methanol)
IMDG Class UN1993 FLAMMABLE LIQUID, |3 1] Emergency
N.O.S. (Contains: schedules (EmS)
Methanol) F-E S-D

PG* : Packing group
DOT Reportable Methanol, 2215 gal of this product.
Quantity

Marine pollutant Not applicable.

North-America NAERG : 128
15 . Regulatory information
HCS Classification : Flammable liquid

Irritating material
Target organ effects

U.S. Federal regulations . United States inventory (TSCA 8b): All components are listed or exempted.

SARA 302/304/311/312 extremely hazardous substances: No products were found.
SARA 302/304 emergency planning and notification: No products were found.
SARA 302/304/311/312 hazardous chemicals: methanol

SARA 311/312 MSDS distribution - chemical inventory - hazard identification:
TRETOLITE™ RBW843 REVERSE BREAKER: Fire hazard, Immediate (acute) health
hazard, Delayed (chronic) health hazard

CERCLA: Hazardous substances.: methanol: 5000 Ibs. (2270 kg),

Clean Water Act (CWA) 307: No products were found.

Clean Water Act (CWA) 311: No products were found.

Clean Air Act (CAA) 112 accidental release prevention: No products were found.
Clean Air Act (CAA) 112 regulated flammable substances: No products were found.
Clean Air Act (CAA) 112 regulated toxic substances: No products were found.

Clean Air Act Section : Not listed
112(b) Hazardous Air
Pollutants (HAPs)

SARA 313
Product name CAS number Concentration
Supplier notification : Methanol 67-56-1 10-30

United States inventory : All components are listed or exempted.
(TSCA 8b)

“qnada
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