STOEL DOCKET

Sacramento, California 95814

R I v E S main 916.447.0700
(‘7\ 06-AFC-5C

ATTORNEYS AT LAW DATE NOV 25 2009
RECD. NOV 252009

MELISSA A. FOSTER
Direct (916) 319-4673
November 25, 2009 mafoster@stoel.com

Mr. Dale Rundquist
Compliance Project Manager
California Energy Commission
1516 Ninth Street, MS-15
Sacramento, CA 95814

Re:  Panoche Energy Center Project (06-AFC-5C)
Petition to Amend

Dear Mr. Rundquist:

As you know, on September 21, 2009, Panoche Energy Center, LLC (“PECL”), as owner of the
Panoche Energy Center (“PEC™), filed a Report of Waste Discharge (“ROWD”) with the
Regional Water Quality Control Board, Central Valley Region (“RWQCB”) for the discharge of
some or all of PEC’s wastewater to two on-site, unlined wastewater surface impoundments
(“UWSI™). Concurrently with the submission of the ROWD, PECL filed a Petition to Amend
the Panoche Energy Center Project Final Decision (“PTA”) with the California Energy
Commission (“CEC”), reflecting the proposed wastewater disposal changes discussed above
(“Wastewater Disposal Changes”). On October 19, 2009, RWQCB staff requested PECL to
provide six additional items prior to the RWQCB being able to deem the ROWD “complete.”

On November 18, 2009, PECL provided the requisite additional information to the RWQCB, a
copy of which is enclosed herewith. Since the submission of the ROWD and PTA, PECL
determined that the westernmost unlined surface impoundment needs to be two feet deeper than
originally designed to ensure adequate freeboard at all times. In addition, PECL has determined
that the best way to meet freeboard requirements is to modify the proposed internal center barrier
between the two impoundments to sheet piling, concrete, or another durable material. The
information submitted to the RWQCB reflects these adjustments.

PECL will shortly provide CEC with adjusted drawings and details on these pond adjustments,
which will slightly refine the PTA. These minor revisions do not substantially change the
character of the changes proposed by the PTA. The proposed Wastewater Disposal Changes
remain in compliance with all applicable laws, ordinances, regulations, and standards (“LORS™).
The Wastewater Disposal Changes will also continue to not adversely affect PEC’s ability to

Portind3-1703893.1 0038277-00004
Oregon Washington

California Utah 1Ildaho <Colorade Minnesola



SN

Mr. Dale Rundquist
November 25, 2009
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comply with all applicable LORS. PECL expects to provide adjusted drawings and additional
details regarding the pond adjustments within three weeks.

We look forward to Staff’s review of and recommendation on the PTA. In the meantime, if you
have any questions, please do not hesitate to contact me directly at (916) 447-0700.

Very truly yours,
Meliod forn_
Melissa A. Foster

Attachment
MAF:;jmw
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November 18, 2009

Douglas K. Patteson, RCE

California Regional Water Quality Control Board
1685 “E” Street

Fresno, California 93706

Subject: Additional Information for Report of Waste Discharge

Unlined Wastewater Surface Impoundments
Panoche Energy Center
Fresno County, California

Dear Mr. Patteson:

URS Corporation (URS) prepared this letter on behalf of Panoche Energy Center, LLC (PECL,

Client).

PECL, as owner of the Panoche Energy Center (PEC), filed a Report of Waste Discharge

(ROWD), dated September 21, 2009, with the Regional Water Quality Control Board, Central Valley
Region (RWQCB) for the discharge of some or all of the facility’s wastewater to two on-site, unlined
wastewater surface impoundments (UWSI). The RWQCB staff responded with a letter dated

October

19, 2009 requesting that six additional items be submitted to complete the ROWD. This

letter provides the six additional items, as described below:

1.

URS

30 River Park Pla
Fresno. CA 937

Attached in Appendix A i1s a completed Form 200 signed and certified by Warren
MacGillivray. Also included in Appendix A is a leiter descnibiing Mr. MacGilivray's
authornty to sign the Form 200.

Attached in Appendix B is a check for the filing fee of $14,586 payable to the State Water
Resources Control Board.

Attached in Appendix C is a monthly water balance for the UWSI, indicating that the UWSI
will have at least two feet of freeboard throughout the year.

Attached in Appendix D is an Operation & Maintenance Plan (OMP) for the UWSL

Attached in Appendix E is a conceptual grading plan that shows the locations of the two
existing water supply wells, the existing water-table groundwater monitoring well MW-4,
and the two proposed UWSL

Attached in Appendix F is an inventory of all chemicals that are added to the process-water
streams in the facility. The calculation provided in the attachment shows that the sodium
added in these chemicals accounts for approximately 0.255-percent of the total sodium

Corporation
west, Suite 180

Tel: 859.258. 1444

Fax:
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Douglas K. Patteson, RCE
RWQCB

November 18,2009
Page?2

concentration in the wastewater — the remainder is naturally occurring sodium present in the
facility source water pumped from the lower confined aquifer. Furthermore, these
chemicals do not contain detectable concentrations of arsenic, boron, fluoride, manganese,
or molybdenumn. However, these constituents may be present in the potable dilution water
used in the chemical manufacturing process. - As demonsirated in the attachment, the
contributions of these added constituents to the respective wastewater concentrations are

each expected to be extremely minor (less than 0.00000001-percent).

We trust that this letter provides sufficient information to deem the ROWD complete. We look
forward to obtaining a RWQCB staff determination regarding the conceptual acceptability of the
UWSI at the earliest opportunity. Please do not hesitate to contact us if you have any questions or

require additional information.

Sincerely,
URS Corporation

"y

Stuart B. St. Clair, PE
Project Civil Engineer

Attachments:
Appendix A — Signed Form 200 & Letter of Authorty
Appendix B — Check
Appendix C — UWSI Water Balance
Appendix D - OMP
Appendix E — Conceptual Grading Plan
Appendix F — Water-Treatment Chemical Inventory

Distribution List:
Douglas Patteson, RWQCB (original & 2 copies)
Don Burkard, PECL
David Jenkins, Apex Power Group
Maggie Fitzgerald, URS, Santa Ana
URS Fresno File
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APPENDIX A
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CALIFORNIA ENVIRONMENTAL State of California

- PROTECTION AGENCY Regional Water Quality Control Board
APPLICATION/REPORT OF WASTE DISCHARGE
\ GENERAL INFORMATION FORM FOR
WASTE DISCHARGE REQUIREMENTS OR NPDES PERMIT
A. Facili ty: I. FACILITY INFORMATION

Name :

Panoche Energy Center

Addraag-:

43883 West Panoche Road

City: Countys State: Zip Code:
Firebaugh Fresno CA 93622

Contact Pexson: Telephone Number:

Don Burkard 925-759-0457

B. Facility Owner:

Name: Ownexr Type (Check One)
Panoche Energy Center, LLC L[] mtiviamr 2 [/] comporation
Address: 3 D Govaermmental 4. Partnership
43883 West Panoche Road Agency L]
City: Stata: Zip Coda: s D Other:

Firebaugh CA 93622
Contact Parson: Talephone Numbarx: Pederal Tax ID:

Don Burkard 925-759-0457 20-55522298

C. Facility Operator (The agency or business, not the person):

Namaz: Operatox Type {Check Cne}
Wood Group, LLC L [j Individual 2, Corporation
Address: 3 vermmental 4. Partnership
43883 West Panoche Road D f:ency D
City: Stata: Zip Code:
Firebaugh CA 93622 s. [ ] other:
€onract Pergoa: Telephone NMumbaer:
Roy Campbell 559-659-2270

D. Owner of the Land:

Name: Type ) ({Chack Oma} )
PAO investments, LLC r Tacividual z Coxporation

Addrass: 3. Governmental & Partnership
45499 West Panoche Road D Agency D

. City: State: Zip Coda:

Firebaugh CA 093622 5. [] otner:

Contact Person: Telapbome Mumbex:
Barry Baker 553-659-3942

E. Address Where Legal Notice May Be Served:

435553 West Panoche Road

City: Stata: Zip Code:
Firebaugh CA 93622
“Bon Burkard 85557550457

F. Billing Address:

hAddress:
43883 West Panoche Road

Clty: State: Zip Code:
Firebaugh CA 93622

Contact Pergon: Telaphone Numbars
Don Burkard 925-759-0457

Form 200{6/97}



CALIFORNIA ENVIRONMENTAL State of California

PROTECTION AGENCY Regional Water Quality Control Board
APPLICATION/REPORT OF WASTE DISCHARGE
\ GENERAL INFORMATION FORM FOR

WASTE DISCHARGE REQUIREMENTS OR NPDES PERMIT

II. TYPE OF DISCHARGE
Check Type of Discharge(s) Described in this Application (A or B):

A. WASTE DISCHARGE TO LAND D B. WASTE DISCHARGE TO SURFACE WATER
Check all that apply:

[] Romesticnugicpal Wastewater (4 o wage Solids [] Animal or Aquacutturat Wastewter
Cooling Water D Land Treatment Unit I:' Biosolids/Residual

D Mining [ "] Dredge Material Disposal [C] Hazardous Waste (see instructions)
D Waste Pile . Surface Impoundment D Landfill (see instructions)

D Wastewater Reclamation Industrial Process Wastewater D Storm Water

I:I Other, please describe:

III. LOCATION OF THE FACILITY
Describe the physical location of the facility.

1. Assessor's Parcel Number(s) 2. Latitude 3. Longitude
Facility: 027-060-78S Facility: 36.65126 degrees N Facility: 120.58412 degrees W
Discharge Point: 027-060-78S ) Discharge Point: 3565021 deg N Discharge Point: 120.58412 deg W

IV. REASON FOR FILING

New Discharge or Facility DChanges in Ownership/Operator (see instructions)

[ Change in Design or Operation [Iwaste Discharge Requirements Update or NPDES Permit Reissuance

[ Change in Quantity/Type of Discharge [lother:

V. CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA) |

Name of Lead Agency: _ California Energy Commission

Has a public agency determined that the proposed project is exempt from CEQA? D Yes Ne
If Yes, state the basis for the exemption and the name of the agency supplying the exemption on the line below.
Basis for Exemption/Agency:

Has a "Notice of Determination™ been filed under CEQA? I:I Yes No
If Yes, enclose a copy of the CEQA document, Environmental Impact Report, or Negative Declaration. If ae, identify the
expected type of CEQA document and expected date of completion.

Expected CEQA Documents:
[:] EIR D Negative Declaration Expected CEQA Completion Date: CEQA equiv. March 2010

Form 200(5/97)



CALIFORNIA ENVIRONMENTAL State of California
PROTECTION AGENCY Regional Water Quality Control Board

APPLICATION/REPORT OF WASTE DISCHARGE
GENERAL INFORMATION FORM FOR
WASTE DISCHARGE REQUIREMENTS OR NPDES PERMIT

VI. OTHER REQUIRED INFORMATION

Please provide a COMPLETE characterization of your discharge. A complete characterization includes,
but is not limited to, design and actual flows, a list of constituents and the discharge concentration of each
constituent, a list of other appropriate waste discharge chacacteristics, a description and schematic drawing
of all treatment processes, a description of any Best Management Practices (BMPs) used, and a description

of disposal methods.

Also include a site map showing the location of the facility and, if you are submitting this application for an
NPDES permit, identify the surface water to which you propose to discharge. Please try to limit your maps
to a scale of 1:24,000 (7.5' USGS Quadrangle) or a street map, if more appropriate.

VII. OTHER

Attach additional sheets to explain any responses which need clarification. List attachments with titles and dates below:

—Please see accompanying Report of Waste Discharge. dated September 21, 2002

You will be notified by a representative of the R\WQCB within 30 days of receipt of your application. The notice will state if your
application is complete or if there is additional information you raust submit to complefe your Application/Report of Waste Discharge,
pursuant to Division 7, Section 13260 of the California Water Code.

Vill. CERTIFICATION

“{ certify under penalty of law that this document, incinding all attachments and supplemental information, were prepared under my

dircection and supervision in accordance with a system designed to assure that qualified personncl properly gathered and evalvated the

information submitted. Based on my inquiry of the person or gersons who manage the system, or those persons directly responsible for

gatheriug the information, the informuation submitted is, to the best of my knowledge and belief, truc, accurate, and complete. [ am aware

that there are significant penalties for ittlng false Inform:\tlun, including the possibility of finc and imprisoament.”
Print Name: )Nag':fk" MacGillivray m Title:  Director of Member Manager

L«;};_,.V__ > Date; October 30,2009

Signature:

FOR OFFICE USE ONLY

ate Form 200 Recelved: Letter to Dischargen: Fee Amount Received: Checl #:

Form 20676797}



EIF Management, LLC
Three Charles River Place
63 Kendrick Street
Needham, MA 02494

October 30, 2009

Mr. Douglas K. Patteson

Senior Engineer

California Regional Water Quality Control Board
Central Valley Region

1685 £ Street

Fresna, California 93706

RE: Panoche Energy Center

Dear Mr. Patteson,

{am enclosing with this letter a copy of a Form 200 for Panoche Energy Center (“PEC”) which
has been signed by Warren MacGillivray.

The purpose of this letter is to provide assurance that Mr. MacGiflivray does, indeed, meet the
definition of a “duly authorized person” for purposes of the Form 200 and does indeed hold the
requisite authority to execute this form on behalf of PEC.

Section 1.9(b) of the Second Amended and Restated Limited Liability Company Agreement of
Panoche Energy Center, LLC, dated Jénuary 10, 2008, provides that the business and affairs of PECare to
be managed and controlled by the Member Manager. The Member Manager is defined as EIF Panoche,
LLC. Thus, there are no appointed officers of PEC. The sole authorized agent for conduct of PEC
business is £IF Panache, LLC.

EiF Panoche, LLC s the sole member of PEC. Eif Panoche, LLC is governed by a Board of
Directors; there are no appointed officers. Mr. MacGillivray has been duly appointed as a Director of
EIF Panoche.. Thus, Mr. MacGillivray holds the highest level of authority within EIF Panoche, the
Member Manager of PEC, and is therefore duly authorized and holds the requisite level of authority to
execute Form 200 on behalf of PEC. . :



If you have any questions with regard to this matter, please do not hesitate to contact me at
(781) 292-7014.

Smcere!y,

“\G Lo “r)g
Alycia & Goody

Vice President and Assistant General Counsel
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UWSI WATER BALANCE
Panoche Energy Center
Western Fresno County, CA

November 18, 2009

The Panoche Energy Center, LLC (PECL), as owner of the Panoche Energy Center (PEC),
filed a Report of Waste Discharge (ROWD), dated September 21, 2009, with the Regional
Water Quality Control Board, Central Valley Region (RWQCB) for the discharge of some
or all of the facility’s wastewater to two on-site, unlined wastewater surface impoundments
(UWSI). The RWQCB responded with a letter dated October 19, 2009 requesting that six
additional items be submitted to complete the ROWD. The third item requested a “month-
by-month water balance”. This document provides the requested information to address
that item.

A water-balance spreadsheet was prepared for the two proposed UWSI. The spreadsheet
printout is attached. The water-balance calculations indicate that the proposed UWSI are
large enough to maintain greater than 2 feet of freeboard at all times based on the
anticipated volume of wastewater. If desired, URS can provide the spreadsheet
electronically to RWQCB staff for review. The water-balance input data and assumptions
are described and discussed below:

1. The two proposed UWSI have pond bottom areas of 2.94 and 3.19 acres with side
slopes of 3:1 (horizontal:vertical) — see attached grading plan, which is slightly
revised from the grading plan submitted with the ROWD. The two UWSI will be
separated by an internal barrier {(constructed of sheet piling, concrete, or a similar
durable material) that is approximately five feet wide and extends to a height of two
to four feet above the bottom of the UWSI — ttus is a slight deviation from the
original UWSI design. For purposes of the water balance calculation, the two
UWSI were modeled as a single surface impoundment with a bottom area of 6.13
acres (334 feet by 799 feet) and side slopes of 3:1.

2. The anticipated maximum monthly wastewater discharge volumes were used, as
shown in Column B of the water-balance spreadsheet.

3. Monthly average precipitation rates for the Five Points 5 SSW weather station (No.
043083), located approximately 35 miles south of the PEC, were used. These rates
are based on a 58-year record of precipitation. The water balance is not very
sensitive to the precipitation rates, because the peak months of UWSI discharge are
in the summer when little precipitation occurs. The 100-year, 24-hour storm event
is estimated to produce approximately 2.5 inches of precipitation (NOAA, 1974).
This 100-year storm event was tried in each of the 12 months on the water balance,
and in each case the freeboard at the end of the month was still greater than 2 feet.
For the final water-balance calculation, it was placed in February, which is typically
one of the wettest months. '

4. Monthly average evaporation rates for the Little Panoche Detention Dam, located
approximately 25 miles northwest of the PEC, were used. These rates are based on
8 years of record, and are corroborated by other similarly situated stations with
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UWSI Water Balance
Panoche Energy Center
November 10, 2009

longer periods of record, such as the Los Banos Detention Reservoir station with a
38-year record. The monthly pan evaporation rates were reduced by a standard
pan-coefficient of 0.7. Evapotranspiration data from the California Irrigation
Management System was not used, because evapotranspiration rates would
underestimate evaporation rates from a surface impoundment.

5. The long-term daily percolation rate was assumed to be 2 inches. This value was
selected based on review by a geotechnical engineer of on-site percolation-test data,
on-site lithologic logs, and regional percolation rates.

The water-balance calculation shows that the UWSI design provides approximately 0.3
foot of depth for accumulation of sediment in the USWI while maintaining the required
two feet of freeboard at all times, including at the end of September when the freeboard is
predicted to be at its minimum. The UWSI Operation & Maintenance Plan (OMP) calls for
the UWSI to be cleaned of sediment in April or May of each year to restore the UWSI to
full depth prior to the summer period when the wastewater discharge will be at its greatest.
The UWSI will be cleaned more often than once per year, if necessary. Sediment is not
expected to accumulate very quickly, as the wastewater is expected to have a relatively low
suspended-solids concentration.

Attachments:
UWSI Water Balance Spreadsheet
. Revised Conceptual Grading Plan
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OPERATION & MAINTENANCE PLAN
Unlined Wastewater Surface Impoundments
Panoche Energy Center
Western Fresno County, CA

November 18, 2009

The Panoche Energy Center, LLC (PECL), as owner of the Panoche Energy Center (PEC),
filed a Report of Waste Discharge (ROWD), dated September 21, 2009, with the Regional
Water Quality Control Board, Central Valley Region (RWQCB) for the discharge of some
or all of the facility’s wastewater to two on-site, unlined wastewater surface impoundments
(UWSI). The RWQCB responded with a letter dated October 19, 2009 requesting that six
additional items be submitted to complete the ROWD. The fourth item requested a
“written plan for how the ponds will be managed and maintained”. This Operation &
Maintenance Plan (OMP) provides the requested information to address that item. This
OMP is meant to be a living document that will be updated as needed throughout the
operational life of the facility. In particular, after the UWSI are constructed and Waste
Discharge Requirements (WDR) have been issued by the RWQCB, the OMP will be
reviewed and updated, if necessary, to address any design changes or other changes that
occur between now and then, including any additional requirements set forth in the WDR.

UWSI Operation

Wastewater collected in the plant’s wastewater storage tank will be pumped through a
pipeline to the UWSI for evaporation and percolation. The wastewater storage tank utilizes
a level switch to actuate the pump whenever a pre-determined level of wastewater storage
is reached. Prior to reaching the UWSI, the pipeline will split into two pipelines, each of
which discharges individually to one of the two UWSI. Each of the two pipelines will have
a valve to allow wastewater discharge to one UWSI to be stopped, if desired, while
continuing discharge to the other UWSL. Each pipeline will also have a totalizing flow
meter to record the instantaneous flow rate in the pipeline and the cumulative number of
gallons that have passed through the pipeline.

Some portion of the wastewater may continue to be discharged to the four, onsite, Class 1,
non-hazardous, deep injection wells operated under Permit Number CA10600001 issued by
the United States Environmental Protection Agency, Region IX (USEPA) under the
Underground Injection Control (UIC) Program. Alternatively, the deep injection wells may
be used only as a backup wastewater discharge option, or they may be decommissioned
altogether if their wastewater acceptance capacity decreases to a point where they are
judged to be no longer viable.

Wastewater discharge to the UWSI will be controlled so as to maintain at least two feet of
freeboard (i.¢., the vertical distance between the water surface in the impoundment and the
lowest elevation point at the top of the surrounding berm) in the UWSI at all times. Each
UWSI will have a permanent vertical freeboard-measurement rod installed from the bottom
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Uwsli ompP
Panoche Energy Center
November 18, 2009

of the UWSI and extending vertically to an elevation greater than the top of the
surrounding berm. To allow visual determination of freeboard in the UWSI, and of the
sediment/sludge depth when the UWSI is sufficiently dry, the freeboard-measurement rods
will include permanent labeled markings at intervals of 0.1 vertical foot beginning at the
elevation of the lowest point at the top of the surrounding berm and continuing to the
design bottom elevation of the pond. The rods will also contain a prominent marking at the
two-foot freeboard level (i.e., at the design capacity of the UWSI).

The UWSI will be managed to minimize odor or other nuisance conditions, mosquito
breeding, waterfowl nesting, embankment slope failure, and embankment erosion. Specific
activities to minimize these potential problems are discussed below in the UWSI
Maintenance section.

Inspections of the UWSI will be performed by trained facility personnel at a mimimum on a
daily basis whenever wastewater discharge to the UWSI is occurring, and on a weekly
basis otherwise. Each inspection will include a complete walk-around of each UWSIL The
inspector will document in writing the flow-meter reading of the cumulative number of
gallons of wastewater discharged to each UWSI, the freeboard in each UWSI, the
sediment/sludge depth if the UWSI is sufficiently dry, and the presence or absence of
observations of the following items for each UWSI:
e Water seepage laterally through any of the embankments, as evidenced on the
embankment or at the ground surface outside the embankment
¢ Erosion or slope failure (actual or potential) of any of the embankments
- Animal burrowing into any of the embankments
Objectionable odors or other nuisance conditions
Nesting of waterfowl on the embankments
Large numbers of observable mosquitoes or mosquito larvae
Weeds on the embankments
Accumulations of dead algae, vegetation, or other debris on the water surface
Any other potential problem conditions

If any of the above potential problem conditions are noted during an inspection, corrective
-action will-be implemented--within two weeks, or sooner if a human-safety issue is
involved. A written record of each inspection, and of corrective actions implemented, will

be maintained on file by PECL until the facility ceases operation. '

UWSI Maintenance

Maintenance of the UWSI will be provided on a regular basis, as needed. If necessary,
wastewater will be discharged only to one UWSI for a time to allow the other UWSI to dry
out for needed maintenance.
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UWSt OMP
Panoche Energy Center
November 18, 2009

Maintenance items that will be performed on an as-needed basis include the following:

e Mechanical removal of sediment accumulated in the bottom of the UWSI to
maintain sufficient wastewater capacity. This will be done each year in April or
May before the period of greatest wastewater discharge to the UWSI begins. If
necessary, the sediment will be removed from the UWSI more often than once per
year. The sediment removed from the UWSI will be re-used or disposed of in
accordance with all applicable legal requirements.

e Mechanical disruption (e.g., with a disk harrow) of the soil at the bottom of the
UWSI to rejuvenate the infiltration rate. This will be performed, if necessary, after
removal of sediment, and possibly at other times during the year.

¢ Erosion-control measures to minimize irregularities around the perimeter of the
water surface that may attract egg-laying mosquitoes.

e Eradication or relocation of burrowing animals and repair of burrows in UWSI
embankments. v

e Mimmization of weeds on the UWSI embankments through contro!l of water depth,
harvesting, or use of herbicides that meet all applicable legal requirements.
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WATER-TREATMENT CHEMICAL INVENTORY
Panoche Energy Center
Western Fresno County, CA

October 29, 2009

This document provides an inventory of the chemicals used in the water-treatment process at the
Panoche Energy Center. This document also includes an evaluation of the contribution from the
treatment chemicals to determine a conservative estimate of the concentrations of selected
constituents (arsenic, boron, fluoride, manganese, molybdenum, and sodium) that are added to
the process by their use. Attached to this document are two figures — the first shows the layout of
equipment at PEC, and the second shows the water-treatment chemical injection points. Also
attached are the product data sheet and the Material Safety Data Sheet for each chemical
additive.

The treatment chemicais used at the facmty encompass several treatment processes. The
_processes are as follows:

1) The cooling tower (CT) treatment chemicais

2) The reverse osmosis (RO) treatment chemicals

3) The uitra filtration (UF) treatment chemicalis

4) The wastewater treatment (WWT) chemicals for use in the injection welis
5) The service water (SWT) treatment chemicals

6) The potable water treatment (PWT) chemicals

The processes that will contribute treatment chemicais to the final wastewater effluent are the CT,
RO, UF, and, the SWT. The potable water chemical treatment process is chiorination only, and
the chiorine will be contained within the existing on-site septic system. The wastewater treatment
chemicais are for use as pretreatment for the injection well only and are not intended for use in
the process for the final effluent to the ponds. As such, those process applications considered to
contribute to the final stream going to the ponds are the cooling tower, reverse osmosis, ultra
filtration and service water treatment as outiined below.



Table #1 — Treatment chemical information.

Specific Application Max Application Average
Supplier Product Description Gravity  Application Point Concentration Concentration Control Measure Application Frequency
ChemTreat CL-4125 CT-Corrosion Inhibitor 1.21 Cooling Tower 16 ppm as product 12 ppm as product DCS control with testing Intermittent based upon residual
ChemTreat Ci-4657 CT-Scale inhibitor 1.06 Cooling Tower 120 ppm as product 100 ppm as product DCS contral with testing Intermittent based upon residual
ChemTreat Cl-450 CT-Biodispersant 1.01 Cooling Tower 5 ppm as praduct 1.5 ppm as product DCS control with testing intermittent based upon residual
ChemTreat Ci40 CT-Biodispersant 1.42 Cooling Tower 1 ppm as product 0.5 ppm as product DCS control with testing Intermittent based upon residual
ChemTreat Cl-2150 CT-Nonoxidizing Biccide 1.03 Cooling Tower 200 ppm as product 120 ppm as product Single application Infrequent use for upset condition
ChemTreat CT-8008 RO-Antiscalent 1.14 RO Feedwater 8 ppm as product 8 ppm as product DCS control with testing Continuous with operation
ChemTreat Bi-124 RO-Dechlorination 1.23 RO Feedwater 12 ppm as product 4 ppm as product DCS control with testing Continuous with operation
BCS Sodium Hypochiorite CT - 12.5% Bleach 1.20 Cooling Tower 2 ppm 1 ppm DCS confrol with testing Intermittent based upon residual
BCS Sodium Hypochlorite SWT - 12.5% Bleach 1.20 Service Water 2 ppm 1 ppm DCS controi with testing Intermittent based upon residual
BCS Sodium Hypochlorite PWS - 12.5% Bleach 1.20 Plant Potable Water 2 ppm 1 ppm DCS contra! with testing Intermittent based upon residuai
BCS Sulfuric Acid CT - 95% Sutfuric Acid 1.84 Cooling Tower 300 ppm 200 ppm DCS controf with testing intermittent based upon residual
BCS Sulfuric Acid WW - 95% Sulfuric Acid 1.84 WW Injection 300 ppm 200 ppm DCS control with testing Not to be used for Ponds
BCS Sodium Hypochlorite WW - 12.5% Bleach 1.20 WW Injection 12 ppm 12 ppm DCS control with testing Not to be used for Ponds
BCS Citric Acid UF - 50% Citric Acid 1.24 Ultra Filter 20,000 20,000 DCS control Annual Cleaning - 500 gal tank
BCS Sodium Hydroxide UF - 50% NaOH 1.53 Ultra Filter 1000 1000 DCS control Annual Cleaning - 500 gal tank
BCS Sodium Hypochlorite UF - 12.5% Bleach 1.20 Ultra Filter 2000 2000 DCS control Annual Cleaning - 500 gal tank

Table #2 - The concentration of sodium, as such, and the contribution to the final stream for each of the treatment chemicals used is given below. Products CL-2156 is a very low use product used as an upset recovery product that will only be
used in the case of a biological upset at 200 ppm application max one time per upset.

Max Conc. In
Operational Stream{ppm wt%Na, as Sodium Contribution % Contribution Nato
Product Application Point Flow{Avg) as product) such for Stream (Ibs/min) as ppm Total Flow, as such
CcL4125 Codling Tower 390.90 16 741% 0.00387 1.188336 0.06807409%
14657 Cooling Tower 390.20 120 0.60% 0.00235 0.721661538 0.04134054%
ci450 Codling Tower 390.90 5 0 0.00000 0 0.00000000%
40 Codling Tower 390.90 1 8.94% 0.00029 0.089606308 0.00513312%
a-2150 Cooling Tower 390.90 200 0 0.00000 0 0.00000000%
CT-9008 RO Feedwater 36200 8 206% 0.00050 0.152968205 0.0081149%6%
B-124 RO Feedwater 362.00 12 6.63% 0.00240 0.73848 0.03917637%
Sodium Hypochiarite Cooling Tower 390.90 2 5.01% 0.00033 0.100436826 0.00575355%
Sodiurn Hypochlorite Service Water 1520.10 2 501% 0.00127 0.320570528 0.08700586%
Sadium Hypochiorite Plant Potable Water 260 2 501% 0.00000 0.000658037 va
Suifuric Add Codling Tower 390.90 300 0 0.00000 0 0.00000000%
Sulfuric Add Wastewater Injection Well 390.90 300 0 0.00000 0 na
Sodium Hypochiarite  Wastewater Injection Well 390.90 12 501% 0.00196 0.602620956 /a
Citric Acid Ultra Filter 500.00 20000 0 0.00000 0 0.00000000%
Sodium Hydroxide Uira Filter £00.00 1000 53.25% 222181 682.6786457 0.00000024%
Sodium Hypochlarite Ultra Filter £00.00 2000 5.01% 041811 128.4686953 0.00000005%
Total % 0.25459877%



The uitra filter chemical usage is for annual cleaning using a 500-gaflon supply day tank. The
description of this process is given below. The standard flush cleaning is normal operation of this
unit, with the chemical enhanced flush cleaning and/or the membrane soak cleaning being used
as needed. We anticipate that at most annual cleanings will be necessary.

Standard Flush Cleaning

Water from the permeate tank and air scour is pumped into the permeate side of the membrane
creating a back flow across the membrane lifting and removing any solids that have accumulated
on the surface. The flow rate is_typically 125% of the service rate. The solids flow out of the
vessels into the concentrate stream for discharge.

Chemical Enhanced Flush Cleaning

Feed water, from the backflush tank is pumped at a high flow rate from top to bottom on the
concentrate side of the membrane. Sodium Hypochlorite, Sodium Hydroxide, or Citric Acid is
added to this flush as needed to enhance the cleaning process.

Membrane Soak Cleaning

Sodium Hypochlorite, Sodium Hydroxide, or Citric Acid is added to this flush as needed to
enhance the cleaning process. Unlike the chemical enhanced flush though is once the chemical
is added the vessels the system is ailowed to sit for two or more hours while the membranes are

allowed to soak in the chemicals.



Arsenic, boron, manganese, fluoride and molybdenum are not purposeful additives in the chemical products used at the facility. The detectable
concentrations of such species in the products are attributable to background levels in potable water sources used for dilution in the manufacturing
processes. The dllution process (% potable water as a component of final treatment product) for each treatment chemical varies so the
contribution maximum could be considered as 100% potable water added to the waste stream at the maximum dosage levels (120 ppm) outlined
in Table #2. The comparison below is given using Panoche Energy Center's water supply for comparative purposes. Each manufacturing facility

will have a different potable water source for dilution, thus PEC is used for demonstration purposes of the impact on the final effluent stream for
each of these components,

Max ppm Contribution
ppm in PEC  Addition (100% for Stream % Mass Contribution to

Species Operational Flow (Avg) Water | source water) (Ibs/min) as ppm Total WW Flow
Molybdenum 390.90 0.051 120 1.9964E-08  6.1341E-06  0.000000002005%
Floride 390.90 0.41 120 1.6049E-07  4.9314E-05  0.000000001988%
Arsenic 390.90 0.031 120 1.2135E-08  3.7286E-06  0.000000002005%
Boron 390.90 3.5 120 1.3701E-06  0.00042087  0.000000001992%
Manganese 390.90 0.053 120 2.0747E-08  6.3747E-06  0.000000001992%



Gallons per

The chemical usage at the facility is outlined here
and is based upon the maximum concentrations
given in Table #1 above and quarterly average flow
rates for the specified stream. The usage is based
upon hourly operation as outlined in the PTA water
balance. The quarterly totals were calculated
based upon 18 hours per day (HPD) operation in
Q1,Q2, and Q4, and 24 HPD operation in Q3. The
general plot plan with chemical locations, and
application points for the various chemicals, are
presented in the two attached figures.

Plant Wide

Unit App (?l:ztn?g:lng;age quarter
CcT CL-4657 2,832.19
CT CL-450 126.15
CT Cl-40 335.74
CT CL-2156 901.26
CT CL-4215 445.65
RO BL-124 340.25
RO CT-9008 246.19
Plant Wide Bleach 12.5% 1,834.25
Plant Wide | Acid 93% Sulfuric 4,146.80
Second Quarter Gallons per
Unit App Chemical Usage quarter
CT CL-4657 3,364.52
CT ClL-450 149.86
CcT Cl-40 339.47
CT CL-2156 901.26
CT ClL-4215 470.59
RO BL-124 344.03
RO CT-9008 248.93
Plant Wide | Bleach 12.5% 2,097.39
Plant Wide Acid 93% Sulfuric 4,926.23
Third Quarter Gallons per
Unit App Chemical Usage quarter
cT Ci-4657 4,892.53
CT CL-450 217.91
CT Ci40 452 63
cT CL-2156 1 901.26
CT CL-4215 684.31
RO BL-124 458.71
RO CT-9008 331.91
Plant Wide Bleach 12.5% 2,979.24
PlantWide | Acid 93% Sulfuric 7,163.49
Fourth Quarter Gallons per
Unit App Chemical Usage quarter
CT CL-4657 2,994.32
CT CL-450 133.37
CT Cl-40 339.47
cT CL-2156 901.26
CcT ClL-4215 418.81
RO BL-124 344.03
‘RO CT-3008 24893
PlantWide | Bleach 12.5% 1,912.06
Acid 93% Sulfuric 4,384.18
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MATERIAL SAFETY DATA SHEET

Section 1. Chemical Product and Company Identification

ChemTreat CL40

Product Name:

Product Use: Cooling Water Microbiocide
Manufacturer’s Name: ChemTreat, Inc.
Emergency Telephone Number: (800) 424-9300

Address (Corporate Headquarters): 4461 Cox Road

Glen Allen, VA 23060

Telephone Number for Information: (800) 6484579

Date of MSDS: March 21, 2008

Section 2. Hazard(s) Ildentification

Signal Word:

Hazard Statement(s):

Precautionary Statement(s):

WARNING!

Causes eye Irmitation.

May be harmful in contact with skin.
May be harmful if inhaled.

May be harmful if swallowed.

No significant health risks are expected from exposures under normal
conditions of use.

Section 3. Composition/Hazardous Ingredients

Component-

2 |CAS Registry #. WE%

Sodium broruide

7647-15—6 40

Section 4. First Aid Measures

Inhalation:

Skin:

Ingestion:

Remove to fresh air and keep at rest in a position comfortable for
breathing. Call a poison center or doctor/physician if you feel
unwell.

Rinse cautiously with water for several minutes. Remove contact
lenses, if present and easy to do. Continue rinsing. If eye imtation
persists, get medical advice/attention.

Wash with plenty of soap and water. Call a poison center or
doctor/physician if you feel unwell.

DO NOT INDUCE VOMITING. Rinse mouth. Call a POISON
CENTER or doctor/physician if you feel unwell. '

ChemTreat CL40
Page 1
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Notes to Physician:

Additional First Aid Remarks:

N/A

Have the product container, label or MSDS with you when calling a
poison control center or doctor, or when going for treatment.

Section 5. Fire Fighting Measures

Flammability of the Product:
Suitable Extinguishing Media:

Specific Hazards Arising from
the Chemical:

Protective Equipment:

Not flammable.

Use extinguishing media suitable to surrounding fire.

Noune known.

If product is involved in a fire, wear full protective clothing

including a positive—pressure, NIOSH approved, self—contained
breathing apparatus.

Section 6. Accidental Release Measures

Personal Precautions:

Envirenmental Precautions:

Methods for Cleaning up:

Other Statements:

Use appropriate Personal Protective Equipment (PPE).

This pesticide is toxic to fish and aquatic organisius.

Do not discharge effluent containing this product into lakes, ponds,
streams, estuaries, oceans or public waters unless in accordance with
the requirements of a National Pollutant Discharge Elimination
System (NPDES) permit, and the pennitting authority has been
notified in writing prior to discharge. Do not discharge effluent
containing this product to sewer systems without previously notifying
the local sewage treatment plant authority. For guidance contact

your State Water Board or Regional Office of thé EPA.

Contain and recover liquid when possible. Flush spill area with water
spray.

None.

ChemTreat CL40
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Section 7. Handlinér_and Storage

Handling:

Storage:

Wear appropriate Personal Protection Equipment (PPE) when
handling this product. Do not get in eyes, or on skin and clothing.
Wash thoroughly after handling. Do not ingest. Avoid breathing
vapors, mist or dust.

Store away from incompatible materials (see Section 10). Store at
ambient temperatures. Keep container securely closed when not in use.
Label precautions also apply to empty container. Recondition or
dispose of empty containers in accordance with government regulations. -
For Industrial use only. :

Section 8. Exposure Controls/Personal Protection

Exposure Limits

Codiponent..- - . S+ Exposure Limits > ..
Sodium bromide N/E

Carcinogenicity Category

Component-- . . | Source | Code i+ | Brief. Description .
Sodium bromide NE

Engineering Controls:

Personal Protection

Eyes:

Skin:

Respiratory:

Use only with adequate ventilation. The use of local ventilation is
recommended to control emission near the source.

Wear chemical splash goggles or safety glasses with full—face
shield. Maintain eyewash fountain in work area.

Maintain quick—drench facilities in work area.

Wear butyl rubber or neoprene gloves. Wash them after each use and
replace as necessary. If conditions warrant, wear protective clothing
such as boots, aprons, and coveralls to prevent skin contact.

Jf misting occurs, use NIOSH approved organic vapor/acid gas-dual

cartridge respirator-with a dust/mist prefilter in accordance with 29 - -
CFR 1910.134.

ChemTreat CL40
Page 3
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Section 9. Physical and Chemical Properties

Physical State and Appearance: Liquid, Colorless, Clear
Specific Gravity: 1.4250

pH: . 7.3
Freezing Point: <-11°F
Flash Point: N/D
Odor: Mild
Melting Point: N/D
Boiling Point: N/D
Solubility in Water: Dispersible
Evaporation Rate: N/A
Vapor Density: N/D
Molecular Weight: N/D
Viscaosity: N/A
Flammable Limits: N/A
Autoignition Temperature: N/A
Density: 11.88 Ib/ga
Vapor Pressure: N/D

% VOC 60

Section 10. Stability and Reactivity

Chemical Stability: Stable at normal temperatures and pressures.
Incompatibility with Various Strong acids, Strong oxidizers

Substances:

Hazardous Decomposition Hydrogen, Bromine

Products:

Possibility of Hazardous None known.

Reactions:

Section 11. Toxicological Information

Chemical Name -0 7 0 — “ - o Expogire 7 | Type of Effect | Concentration” {Species
ChemTreat CL40 Oral LD50 1>5000mg/kg 'Rat
SRR Dermal- LD30 {>2000 mg/kg " |Rabbit
Comments: None.
ChemTreat CL40
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Section 12. Ecological Information

‘Speciés: b BT T IR R T Diration 3 S Typeof Efféct - i Test Resultss o
Bluegill Sunfish 96h LC50 >1000 mg/l

Fathead Minnow » 96h LC50 >1000 mg/l

Daphnia magna 48h LC50 >1000 mgf

Rainbow Trout . 96h LC50 >1000 mg/l

Ceriodaphnia dubia 48h LC50 >1000 mg/t
Comments: None.

Section 13. Disposal Considerations

PESTICIDE DISPOSAL: Pesticide wastes are toxic. Improper disposal of excess pesticide, spray mixture, or rinsate is a
violation of Federal Law. If these wastes cannot be disposed of by use according to label instructions, contact your

State Pesticide or Environmental Control Agency, or the Hazardous Waste representative at the nearest EPA Regional
Office for guidance. CONTAINER DISPOSAL: Triple rinse (or equivalent). Then offer for recycling or reconditioning, or

puncture and dispose of in a sanitary landfill, or incineration, or if allowed by state and local authorities, by

bumning. If bumed, stay out of smoke.

Section 14. Transport Information

DOT Classification
DOT Name: COMPOUND, INDUSTRIAL WATER TREATMENT, LIQUID
Technical Name: N/A
Hazard Class: Not D.O.T. Regulated.
UN/NA#: N/A
Packing Group: N/A

Section 15. Regulatory Information

Inventory Status

United States (TSCA): All ingredients listed.
Canada (DSL/NDSL): All ingredients listed.

Federal Regulations

ChemTreat CL40
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SARA Title IHT Rules
Sections 311/312 Hazard Classes

Fire Hazard: No
Reactive Hazard: No
Release of Pressure: No
Acute Health Hazard: Yes
Chronic Health Hazard: No
Other Sections
‘Component Toxic HFe
Sodium bromide N/A N/A N/A

State Regulations
California Proposition 65: None known.

Special Regulations

Component . . =0 States -
Sodium bromide . None

International Regulations
Canada
WHMIS Classiﬁcation: N/A
Controlled Product Regulations N/A
(CPR):

Section 16. Other Information

HMIS Hazard Rating

Health:

Flammability:

Physical Hazard:
" PPE:

5O O

Notes: The PPE rating depends on circurnstances of use. See
Section 8 for recommended PPE.
The Hazardous Material Information System (HMIS) is a
voluntary, subjective alpha—numeric symbolic system for
recommending hazard risk and personal protection equipment
information. It is a subjective rating system based on the
evaluator’s understanding of the chemical associated risks.
The end—user must determine if the code is appropriate for

ChemTreat CL40
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their use.
NSF: N/A
FDA: N/A
KOSHER: This product is certified by the Orthodox Union as kosher pareve.
FIFRA: This product is an EPA registered biocide. 5185-451-15300
Other: None
Abbreviations : -
, 7 Definition,
< Less Than
> Greater Than
ACGIH American Conference of Govermnmental Industrial Hygienists
EHS Environmental Health and Safety Dept
N/A Not Applicable )
N/D Not Determined
N/E Not Established
OSHA Occupational Health and Safety Dept
PEL. Personal Exposure Limit
STEL Short Term Exposure Limit
TLV Theeshold Limit Value
TWA Time Weight Average
UNK Unknown

Prepared by: Regulatory Affairs Department

Disclaimer

Although the information and recommendations sct forth herein (hereinafter "information™) are prescated in good faith.and believed to be correet as of the date hercof, ChemTreat,

Inc. makes no representations as to the completencss or accuracy thereof. lnfornation is supplied upon the condition that the persons receiving same will make their own determination
a5 ta its suitability for their purposes prior to use. In no event will ChemTreat, Inc. be responsible for damages of any nature whatsoever resulting from the use or reliance upon
information. No represemtation ar wartantics, either exp d or implied, of merchantability, fimess for a particular purpose, or of any other aature are made hereunder with

respect o information ot the praduct to which information refers.

ChemTreat CL40
Page 7




50% Citric Acid Solution, FCC Grade

Issue Date:
Repfaces:
Chemical Formula:

Description

Applications

Typical Properties

Safety and Storage

Packaging

June 6, 2008

None

CeHgOy (Citric Acid), Food Chemical Codex Grade, Kosher Approved
Liquid Citric acid is produced by dissolving anhydrous citric acid in
water. it is a clear, colorless, odorless solution with a pure, fruit-sour

flavor. ltis a stable, non-volatile solution and completely miscible in
water.

Citric acid has a wide range of uses including food and beverage,
environmental, additive and compounding.

Parameter: Resuit:

Assay 49.00% to 51.00% by weight
Identification Meets USP / FCC tests
R.O. Not more than 0.5%
Oxalate Passes test — no turbidity
Sulfate Passes test — no turbidity
Arsenic (as As) Not more than 1 ppm
Heavy Metals (as Lead) Not more than 5.0 ppm
Lead Not more than 0.5 ppm
Readily Carbonizable Substances Passes test
Tridodecylamine Not more than 0.1 ppm
Ultraviolet Absorbance 280-289 nm 0.25 max.

291-299 nm 0.20 max.
300-359 nm 0.13 max.
360400 nm 0.03 max.
Organic Volatile impurities Meets the requirement

individuals handihg and storing citric acid should avoid breathing sprays or

mists, ingesting, getting in eyes, on skin or on clothing. Citric acid should be stored
in a cool (optimal 30F-85F), dry, well ventilated place away from incompatible acids
or alkalis.

BCS can provide the appropriate size tank for storage and delivery service.
Contact your Basic Chemical Solutions sales repreéentative for more nformation at-

800-411-4227 (4BCS)

BASIC CHEMICAL SOLUTIONS, L.L.C.

Corporate Headquarters
525 Seaport Boulevard
Redwood City, California 94063

The conditions of your use and application of our product, technical assistance and all information provided are beyond our control. All information is given without
wamanty or guarantee. it is understood that the customer refeases Basic Chemical Solutions and assumes alf liability, in tort, contract or otherwise incummed with

the use of our product.



Product Data

d@é%em?’m@?, frac. REVERSE OSMOSIS MEMBRANE
ANTISCALENT/ANTIFOULANT

CHEMTREAT CT-9008

GENERAL DESCRIPTION

CHEMTREAT CT-9008 is an advanced liquid formulation containing organophosphonates
and polymers, including Quadrasperse® quadpolymer designed to control hardness and silica-
based deposits in reverse osmosis membranes. Application of CHEMTREAT CT-9008
provides results superior to polyphosphate or sulfuric acid products. CHEMTREAT
CT-9008 is certified NSF/ANSI Standard 60 for use in potable water at a maximum use rate

of 20 mg/L.

TYPICAL PHYSICAL PROPERTIES

FOrm ..o Clear, dark straw-colored liquid
OdOT ..o Mild

PH. oo ~4.2

Density oo 9.49 pounds/gallon

Freeze Point ............cocooceeeeee. 32°F

APPLICATION

CHEMTREAT CT-9008 can be fed neat when possible. The preferred feed point is ahead of
the 5-micron cartridge filters prior to the membrane inlet. To ensure good mixing, the product
should be injected at a point of turbulent flow in the raw water system. For NSF applications,
the maximum dosage of CHEMTREAT CT-9008 is 20 mg/L as product in the feedwater to
the reverse osmosis system. Consult your ChemTreat representative for specific agphcatmn
recommendations. CHEMTREAT CT-9008 can be measured using the PolyTrak™ test kit,
Part Number PTK-3.

SAFETY PRECAUTIONS
For specific information on handling, safety and first aid, please review the product's Material
Safety Data Sheet.

SHIPPING :
CHEMTREAT CT-9008 is available in 55-gallon drums, 300-galion returnable totes, and

bulk.

Rev. 0672007 JZ
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MATERIAL SAFETY DATA SHEET

Section 1. Chemical Product and Company Identification

Product Name:

Product Use:’

Manufacturer’s Name:

Emergency Telephone Number:
Address (Corporate Headquarters):

Telephone Number for Information:

ChemTreat CT9008
Reverse Osmosis Treatment
ChemTreat, Inc.

(800) 424-9300

4461 Cox Road

Glen Allen, VA 23060
(800) 648—4579

Date of MSDS: August 11,2008
Section 2. Hazard(s) Identification 1
L J
Signal Word: WARNING!
Hazard Statement(s): Causes eye imtation.
May be harmful in contact with skin.
May be harmful if inhaled.
Harmful if swallowed.
Precautionary Statement(s): No sigunificant health risks are expected from exposures under normal

conditions of use.

Section 3. Composition/Hazardous Ingredients

Component.'~ "~~~ " - - s E T CASRegistry#. .. Wt%
1-Hydroxyethylidene—1, 1 —~diphosphonic acid, dipotassium salt 21089-06—5 ' 1-5
Section 4. First Aid Measures
Inhalation: Remove to fresh air and keep at rest in a position comfortable for
' breathing. Call a poison center or doctor/physician if you feel
unwell.
- Eyes: o ' Rinse cautiously with water for several minutes. Remove contact

lenses, if present and easy to do. Continue rinsing. If eye irritation
persists, get medical advice/attention.

Skin: Wash with plenty of soap and water. Call a poison center or
doctor/physician if you feel unwell.

Ingestion: DO NOT INDUCE VOMITING. Rinse mouth. Call a POISON -
. CENTER or doctor/physician.

ChemTreat CT9008
Page 1
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Notes to Physician:
Additional First Aid Remarks:

N/A
N/A

Section 5. Fire Fighting Measures

Flammability of the Product:
Suitable Extinguishing Media:

Specific Hazards Arising from
the Chemical:

Protective Equipment:

Not flammable.

Use extinguishing media suitable to surrounding fire.

Use water spray to keep containers cool.

If product is involved in a fire, wear full protective clothing

including a positive—pressure, NIOSH approved, self-contained
breathing apparatus.

Section 6. Accidental Release Measures

Personal Precautions:

Environmental Precautions:

Methods for Cleaning up:

Other Statements:

Use appropriate Personal Protective Equipment (PPE).

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

Contain and recover liquid when possible. Flush spill area with water
spray. ,

None.

Section 7. Hana’ling and Storﬂ;e

Handling:

Storage:

Wear appropriate Personal Protection Equipment (PPE) when
handling this product. Do not get in eyes, or on skin and clothing,.
Wash thoroughly after handling. Do not ingest. Avoid breathing
vapors, mist or dust.

Store away from incompatible materials (see Section 10). Store at
ambient temperatures. Keep container securély ¢losed when not in use.
Label precautions also apply to empty container. Recondition or
dispose of empty containers in accordance with government regulations.
For Indusinal use only. .

. ChemTreat CT9008
Page 2
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Section 8. Exposure Controls/Personal Protection

Exposure Limits

Comaonai

_}1-Hydroxyethylidene—1, [ -diphosphonic acid,
dipotassium salt -

Carcinogenicity Category

Coimponeiit:

i| Brief. Descriptia

i-Hydroxyethylidene—1,1—diphosphonic acid,
dipotassium salt

N/E

Engineering Controls:

Personal Protection

Eyes:

Skin:

Respiratory:

Use only with adequate ventilation. The use of local ventilation is
recommended to control emission near the source.

Wear chemical splash goggles or safety glasses with full-face

- shield. Maintain eyewash fountain in work area.

Maintain quick—drench facilities in work area.

Wear butyl rubber or neoprene gloves. Wash them after each use and
replace as necessary. If conditions warrant, wear protective clothing
such as boots, aprons, and coveralls to prevent skin contact.

If misting occurs, use NIOSH approved organic vapor/acid gas dual
cartridge respirator with a dust/mist prefilter in accordance with 29
CFR 1910.134.

Section 9. Physical and Chemical Properties

Physical State and Appearance:

Specific Gravity:
pH:

Freezing Point:
Flash Point:

Odor: )
Melting Point:
Boiling Point:
Seolubility in Water:
Evaporation Rate:
Vapor Density:
Molecular Weight:
Viscosity: .
Flammable Limits:

Autoignition Temperature:

-Density:

Liquid, Dark Straw, Clear
1.1380 .

N/A
9.49 Ib/ga

ChemTreat CT9008
Page 3
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Vapor Pressure: Similar to water
% VOC 0

Section 10. Stability and Reactivity

Chemical Stability: Stable at normal temperatures and pressures. - -
Incompatibility with Various Strong bases, Strong oxidizers

Substances: _

Hazardous Decomposition Oxides of carbon, Oxides of nitrogen, Oxides of phosphorus
Products:

Possibility of Hazardous None known.

Reactions:

Section 11. Toxicological Information

ChemicalName .~ 0 0 |Exposure . |Type of Effect | Concantration
N/D
Comments: Noune.

Séction 12. Ecological In_formation

" |puration- . . lType’ofiEffect . . |TestResults. .-

Speces

N/D

Comments: Not tested.

Section 13. Dis_posal Considerations

Dispose of in accordance with local, state and federal regulations. _
Not a RCRA-regulated hazardous waste when disposed in the original product form.

ChemTreat CT9008
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Section 14. Transport Information

DOT Classification -
DOT Name: ' COMPOUND, INDUSTRIAL WATER TREATMENT, LIQUID
Technical Name: N/A
Hazard Class: Not D.O.T. Regulated.
UN/NA#: N/A
Packing Group: N/A

Section 15. Regulatory Information

Inventory Status
United States (TSCA): All ingredients listed.
Canada (DSL/NDSL): All ingredients listed.

Federal Regulations
SARA Title III Rules
Sections 311/312 Hazard Classes

Fire Hazard: No

Reactive Hazard: No

Release of Pressure: No

Acute Health Hazard: Yes

Chronic Health Hazard: No
Other Sections

omponent =

.| Toxic Chemical

¢ |CERCLARQ.-.

—Hydroxycthylldene—l l—dxphosphomc amd
dipotassium salt

N/A

N/A

N/A

State Regulations
California Proposition 65: None known.
Special Regulations
Component’ ©" oL 0 IStates
- Hydroxyethylldene—l l—dlphosphomc aad, dlpotassxum None
salt
ChemTreat CT9008
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International Regulations
Canada
WHMIS Classification: - N/A
Controlled Product Regulétions N/A
(CPR):

Section 16. Other Information

HMIS Hazard Rating
Health: 1
Flammability: 0
Physical Hazard: 0
PPE: X
Notes: The PPE rating depends on circumstances of use. See
Section 8 for recommended PPE.
The Hazardous Material Information System (HMIS) 1s a
voluntary, subjective alpha—numeric symbolic system for
recommending hazard risk and personal protection equipment
information. It is a subjective rating system based on the
evaluator’s understanding of the chemical associated risks.
The end—user must determine if the code is appropriate for
their use.
NSF: - Certified to NSF/ANSI Standard 60
Maximum use rate for potable water — 20 mg/L
This product ships as NSF from:
Ashland, VA
FDA: , N/A
KOSHER: This product has not been evaluated for Kosher approval.
FIFRA: N/A
Other: . None
ChemTreat CT9008
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Abbreviations

> Greater Than

ACGIH American Conference of Governmental! Industrial Hygienists
EHS Environmental Health and Safety Dept
N/A Not Applicable

N/D Not Determined

N/E Not Established

OSHA QOccupational Heailth and Safety Dept
PEL Personal Exposure Limit

STEL Short Term Expesure Limit

LV Threshold Limit Value

TWA Time Weight Average

UNK Unknown

Prepared by: Regulatory Affairs Department

- -
Disclaimer

Although the fnf ion and recc dations set forth herein (hercinafter “information™) are presented in good faith and believed 0 be correct as of the date hereof, ChemTreat,

Inc. makesnor as to the pl or accuracy thereof. Information is supplied uspon the condition that the persons receiving same will make their own determination

astoits smtabxhty for their purposes prior to usc. tn 0o event will Chem Treat, Inc. be responsible for damages of any nature whatsoever resulting from the use or reliance upon
information, No representation or warrantics, either expressed or implied, of nen:hanmbﬂxty fitness for a particular purpose, ac of any other nature are made hereunder with

respect 10 information ot the product © which information refers.

ChemTreat CT9008
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MATERIAL SAFETY DATA SHEET

Section 1. Chemical Product and Company ldentification

Product Name:
Product Use:
Manufacturer’s Name:

ChemTreat CL4657
Cooling Water Treatment
ChemTreat, inc.

Emergency Telephone Number: (860) 424-9300
Address (Corporate Headquarters): 4461 Cox Road

Glen Allen, VA 23060
Telephone Number for Information: (800) 648—4579
Date of MSDS: March 26, 2008

Section 2. Hazard(s) Identification

Signal Word:

Hazard Statement(s):

Precautionary Statement(s):

WARNING!

May be harmful in contact with skin.
May be harmful if inhaled.
May be haomful if swallowed.

No significant health risks are expected from exposures under normal
conditions of use.

Section 3. Composition/Hazardous Ingredients

Component .

~_|cASRegistry# - - - TTTWt%

in 29 CFR {910-1200.

There are no hazardous ingredients in thls product as defined Proprictary N/A

Section 4. First Aid Measures

Inhalation:

Eyes:

Skin:

Ingestion:

Remove to fresh air and keep at rest in a position comfortable for
breathing. Call a poison center or doctor/physician if you feel
unwell.

Rinse cautiously with water for several minutes. Remove contact

lenses, if present and easy to do. Continue rinsing. If eye umitation

persists, get medical advice/attention.

Wash with plenty of soap and water. Call a poison center or
doctor/physician if you feel unwell.

DO NOT INDUCE VOMITING. Rinse mouth. Call a POISON
CENTER or doctor/physician if you feel unwell.

ChemTreat CL4657
Page 1
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Notes to Physician:

Additional First Aid Remarks:

N/A
N/A

Section 5. Fire F ighting Measures

Flammability of the Product:
Suitable Extinguishing Media:

Specific Hazards Arising from
the Chemical:

Protective Equipment:

Not flammable.

Use extinguishing media suitable to surrounding fire.

None known.

If product is involved in a fire, wear full protective clothing

including a positive—pressure, NIOSH approved, self—contained
breathing apparafus.

Section 6. Accidental Release Measures

Personal Precautions:

Environmental Precautions:

Methods for Cleaning up:

Other Statements:

Use appropriate Personal Protective Equipment (PPE).

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

Contain and recover liquid when possible. Flush spill area with water
spray.

None.

Section 7. Handling and Storage

Handling:

Storage:

Wear appropriate Personal Protection Equipment (PPE) when
handling this product. Do not get in eyes, or on skin and clothing.
Wash thoroughly after handling. Do not ingest. Avoid breathing
vapors, mist or dust.

Store away from incompatible materials (see Section 10). Store at
ambient temperatures. Keep container securely closed when not in-use.
Label precautions also apply to empty container. Recondition or
dispose of empty containers in accordance with government regulations.
For Industrial use only.

ChemTreat CL4657
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Section 8. Exposure Controls/Personal Protection

Exposure Limits

There are no hazardous ingredients in this product
as defined in 29 CFR 1910-1200.

Carcinogenicity Category

Coimponent: 2 i ) 1Braf Pescription

There are no hazardous ingredients in this product N/E

as defined in 29 CFR 1910-1200. :

Engineering Controls: Use only with adequate ventilation. The use of local ventilation is

recommended to control emission near the source. -

Personal Protection

Eyes: Wear chemical splash goggles or safety glasses with full—face
shield. Maintain eyewash fountain in work area.

Skin: Maintain quick—drench facilities in work area.
Wear butyl rubber or neoprene gloves. Wash them after each use and
replace as necessary. If conditions warrant, wear protective clothing
such as boots, aprons, and coveralls to prevent skin contact.

Respiratery: If misting occurs, use NIOSH approved organic vapor/acid gas dual

cartridge respirator with a dust/mist prefilter in accordance with 29
CFR 1910.134.

Section 9. Physical and Chemical Properties

Physical State and Appearance: Liquid, Yellow, Clear

Specific Gravity: 1.0610
pH: 4.1
Freezing Point: 34°F
Flash Point: N/D

- Odor: - - o= - - - Mild -
Melting Point: N/A
Boiling Point: 212°F
Solubility in Water: Complete
Evaperation Rate: N/D
Vapor Density: : N/D
Molecular Weight: _ : N/D
Viscosity: N/A
Flammable Limits: N/A
Autoignition Temperature: N/A
Density: 8.85 lb/ga

ChemTreat CLA4657
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Vapor Pressure: N/D
% vOC -0

Section 10. Stability and Reactivity

Chemical Stability: - " Stable at normal temperatures and pressures.
Incompatibility with Various Bases, Strong oxidizers

Substances:

Hazardous Decomposition Oxides of nitrogen, Oxides of carbon
Products: ‘

Possibility of Hazardous None known.

Reactions:

Section 11. Toxicological Information

/| Type of Effect  |Concentration - ~ - |Species .~~~ -

ChemicalNama - - . -~ =5 i3 Exposure 5l
N/D
Comments: None.

Section 12. Ecolojgical Information

Species .. - - . T e it Duration s L . | Type:of Effects: 7 TestResults -
Fathead Minnow 96h LC50 3475 mg/t
Ceriodaphnia dubia 48h NOEC >2500 mg/l

48h LC50 3415 mgil
Fathead Minnow 96h NOEC 1250 mg/i
Comments: NOEC effect = Survival

Section 13. Disposal Considerations

Dispose of in accordance with local, state and federal regulations. _ o

ChemTreat CL4657
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Section 14. Transport Information

DOT Classification
DOT Name: COMPOUND, INDUSTRIAL WATER TREATMENT, LIQUID
Technical Name: N/A
Hazard Class: Not D.O.T. Regulated.
UN/NA#: N/A
Packing Group: N/A

Section 15. Regulatory Information

Inventory Status
United States (TSCA): All ingredients listed.
Canada (DSL/NDSL): All ingredients listed.

Federal Regulations
SARA Title I Rules
Sections 311/312 Hazard Classes

Fire Hazard: No

Reactive Hazard: : No

Release of Pressure: No

Acute Health Hazard: i Yes

Chronic Health Hazard: No
Other Sections

Component: | Toxic Chemical }TPQ *

There are no hazardous ingredients in this product N/A
as defined in 29 CFR 1910-1200.

State Regulations
California Proposition 65: None known.,

Special Regulations

Component . o oo |states oL . oot

There are no hazardous ingredients in this product as None
defined in 29 CFR 1910-1200.

ChemTreat CL4657
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International Regulations

Canada

WHMIS Classification: N/A

Controlled Product Regulations N/A -

(CPR):

Section 16. Other Information

HMIS Hazard Rating
Health: 1
Flammability: 0
Physical Hazard: 0
PPE: X
Notes: The PPE rating depends on circumstances of use. See
Section 8 for recommended PPE.
The Hazardous Material Information Systemn (HMIS) is a
voluntary, subjective alpha—numeric symbolic system for
recommending hazard risk and personal protection equipment
information. It is a subjective rating system based on the
evaluator’s understanding of the chemical associated risks.
The end—user must determine if the code is appropriate for
their use.
NSF: N/A
FDA: N/A
KOSHER: This product has not been evaluated for Kosher approval.
FIFRA: N/A
Other: None
Abbreviatibns
Abbreviation: . .- |Definition. .
< Less Than
> Greater Than X
ACGIH American Conference of Governmentai {ndustrial Hygienists

EHS Environmental Health and Safety Dept
N/A Not Applicable

N/D Not Determined

N/E Not Established

OSHA Occupational Health and Safety Dept
PEL Personal Exposure Limit

STEL Short Term Exposure Limit

ChemTreat CL4657
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TLY Threshold Limit Value
TWA Time Weight Average
UNK Unknown

Prepared by: Regulatory Affairs Department

Disclaimer

Although the information and recommendations set fon.h herein (hereinafter "information") are A d in good faith and believed to be correct as of the date hereof, ChemTreat,
Inc. makes no rep as to the pl thcrcof Information is supplied upon the condition that the persons receiving same witl meke their own determination
as to its suitability for their parposes prior to use. In no cvcm wﬂl  ChemTeeat, Inc. be mponsxble for damages of any nature whatseever resulting from the use ot reliance yj

i f hantability, fitness foc 2 particular parpose, or of any other nature are made hereunder with

information. No representation or wartantics, ¢ither exp d or implied, of
respect W information or the praduct to which information refers.

ChemTreat CL4657
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Product Data

- COOLING WATER
TREATMENT

g, e

e et

CHEMTREAT CL-4657

GENERAL DESCRIPTION

CHEMTREAT CL-4657 is an all-organic, non-phosphorous (non-P) treatment that
contains a unique Quadrasperse® quadpolymer, specifically designed for use in high
hardness, high alkalinity waters with Langelier Saturation Index in the range 2.0 to 2.5.
CHEMTREAT CL-4657 effectively inhibits formation of mineral scale and deposition
through a combination of crystal modification, threshold inhibition and dispersancy.
CHEMTREAT CIL.-4657 is particularly well suited for high cycle, non-acid feed cooling
water applications with phosphate or phosphorous effluent discharge limitations.

TYPICAL PHYSICAL PROPERTIES

Form .. Clear, yellow liquid
Odor.....icee e Mild

PH o ~4.1

Weight per Gallon .............c........ 8.85

Freeze Point ... 34°F

DOSAGE AND FEEDING

CHEMTREAT CL-4657 should be fed to the recirculating cooling water system at a rate
sufficient to develop a residual of 100-300 ppm. The specific dosage will be dependent on
the LSI scale index of the cooling water system. CHEMTREAT CL-4657 can be measured
using the PolyTrak® test kit, Part Number PTK-3. CHEMTREAT CL-4657 should be fed
directly from the drum, tote bin or bulk tank. Continuous feeding is preferable and
normal materials of feed pump construction are suitable.

SAFETY PRECAUTIONS
For specific information on handling, safety and first aid, please review the product’s _

Material Safety Data Sheet.

SHIPPING
CHEMTREAT CL-4657 is available in 55-gallon drums, 300-gallon returnable totes, and

in bulk.
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Product Data

COOLING WATER
CORROSION INHIBITOR

CHEMTREAT CL-4125

GENERAL DESCRIPTION ,

CHEMTREAT CL-4125 is a concentrated formulation of organonitrogen compound
designed to effectively inhibit corrosion of nonferrous metals in utility condensers and
process cooling water systems. CHEMTREAT CL-4125 reduces the influence of copper
alloys on galvanic corrosion of adjacent ferrous metals.

TYPICAL PHYSICAL PROPERTIES

FOrm e Amber liquid
OdOr....ccreecaeens Mild

PH e ~13.4
Density ......ccoevmciiiiican 10.06 Ibs./ gal.
Freeze Point..............ccocoeinnnn. <-11°F

DOSAGE
CHEMTREAT CL-4125 should be fed continuously to the cooling water at a rate

sufficient to develop a treatment residual of 5 to 25 ppm.

FEEDING
CHEMTREAT CL-4125 should be fed directly from the drum for optimum results.
Chemical feed pumps with PVC or stainless steel liquid handling construction are

recommended.

SAFETY PRECAUTIONS :
- For specific information on handling, safety and first aid, please review the product's
Material Safety Data Sheet.

SHIPPING
CHEMTREAT CL-4125 is available in 5, 30, 55-gallon drums, totes and in bulk.

10703
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MATERIAL SAFETY DATA SHEET

Section 1. Chemical Product and Company Identification

Product Name: ChemTreat CL4125
Product Use: . Cooling Water Treatment
Manufacturer’s Name: ChemTreat, Inc.
Emergency Telephone Number: (800) 4249300
Address (Corporate Headquarters): 4461 Cox Road
: Glen Allen, VA 23060
Telephone Number for Information: (800) 6484579
Date of MSDS: December 5, 2008
Section 2. Hazard(s) Identification 1 @
°
Signal Werd: DANGER!
Hazard Statement(s): Causes severe skin burns and eye damage.
Causes serious eye damage.
Harmful in contact with skin.
Harmful if inhaled.

Harmfut if swallowed.

Precautionary Statement(s): - Wear protective gloves/clothing and eye/face protection. Do not
breathe dust/fume/gas/mist/vapors/spray. Do not eat, drink or smoke
when using this product. Wash hands thoroughly after handling. Use
only outdoors or in a well—ventilated area.

Section 3. Composition/Hazardous Ingredients

Component. .+ CASRegistry # - . |Wt%

Tolyltriazole, sodium salt 64665-57-2 30 - 60

Section 4. First Aid Measures

inhalation: o  Remove victim to fresh air and keep at rest in a position comfortable
for breathing. Immediately call a poison center or doctor/physician.

Eyes: Rinse cautiously with water for several minutes. Remove contact
lenses, if present and easy to do. Continue rinsing. Immediately call
a poison center or doctor/physician.

Skin: Immediately remove/take off all contaminated clothing. Rinse skin with
water/shower. Wash contaminated clothing before re—use. Immediately
call a poison center or doctor/physician. '

ChemTreat CL4125
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Ingestion: DO NOT INDUCE VOMITING. Rinse mouth. Call a POISON
CENTER or doctor/physician.

Notes to Physician: N/A
Additional First Aid Remarks: =  N/A - R

Section 5. Fire Fighting Measures

Flammability of the Product: Not flammable.

Suitable Extinguishing Media: Use extinguishing media suitable to surrounding fire.

Specific Hazards Arising from Product may emit toxic gases or furnes under fire conditions.

the Chemical:

Protective Equipment: If product is involved in a fire, wear full protective clothing
including a positive—pressure, NIOSH approved, self—contained
breathing apparatus.

Section 6. Accidental Release Measures

Personal Precautions: Use appropriate Personal Protective Equipment (PPE).

Environmental Precautions: Avoid dispersal of spilled material and runoff and contact with soil,
waterways, drains, and sewers.

-Methods for Cleaning up: Contain and recover liquid when possible. Flush spill area with water
spray.

Other Statements: None.

Section 7, Handling and Storag_,re

Handling: Wear appropriate Personal Protection Equipment (PPE) when
handling this product. Do not get in eyes, or on skin and clothing.
Wash thoroughly after handling. Do not ingest. Avoid breathing
vapors, mist or dust.

Storage: Store away from incompatible materials (see Section 10). Store at
' ambient temperatures. Keep container securely closed when not in use.
Label precautions also apply to empty container. Recondition or
dispose of empty containers in accordance with government regulations.
For Industrial use only.

ChemTreat CL4125
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Section 8. Exposure Controls/Personal Protection

Exposure Limits

Tolyltriazole, sodium sal

Carcinogenicity Category

‘Component.’ FL s T S G RN 5 (s | BrieFDegeription g i iy
Tolyltriazole, sodium salt N/E
Engineering Controls: Use only with adequate ventilation. The use of local ventilation is

recommended to control emission near the source.

Personal Protection

Eyes: Wear chemical splash goggles or safety glasses with full—face
shield. Maintain eyewash fountain in work area.

Skin: Maintain quick—drench facilities in work area.
Wear butyl rubber or neoprene gloves. Wash them after each use and
replace as necessary. If conditions warrant, wear protective clothing
such as boots, aprons, and coveralls to prevent skin contact.

If misting occuwrs, use NIOSH approved organic vapor/acid gas dual
cartridge respirator with a dust/mist prefilter in accordance with 29
CFR 1910.134.

Respiratory:

Section 9. Physical and Chemical Properties

Physical State and Appearance:

Liquid, Amber, Clear

Specific Gravity: 1.2070
pH: 13.4
Freezing Point: <~11°F
Flash Point: N/D
Odor: Mild
Melting Point: N/A
Boiling Point: . 212°F
Solubility in Water: Complete
Evaporation Rate: <1 ¢
Vapor Density: N/D
Molecular Weight: N/D
Viscaosity: N/A
Flammable Limits: N/A
Autoignition Temperature: N/A
Density: ' 10.07 Ib/ga
Vaper Pressure: N/D
% VOC N/D
ChemTreat CL4125
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Section 10. Stability and Reactivity

Chemical Stability: Stable at normal temperatures and pressures.
Incompatibility with Various Strong oxidizers, Acids .

Substances:

Hazardous Decomposition Oxides of carbon, Oxides of nitrogen
Products: -

Possibility of Hazardous None known.

Reactions:

Section 11. Toxicological Information

Chemical.Name o Exposire | Type of Effect: | Concentration . -~ . | Species
Tolyltriazole, sodium salt Oral L.D50 920 mg/kg Rat
Dermal LDS0 >2 g/kg Rabbit
Comments: None.
Section 12. Ecological Information
Spacios R o .| Dufatién .| Type of Effect i{Test Results
Fathead Minnow 96h {LC50 70 — 154 mg/l
Ceriodaphnia dubia 48h LC50 141.789 mg/l
Bluegill Sunfish 96h LCS0 173 mg/l
Rainbow Trout 96h L.Cs0 25 mg/l
Daphnia magna 14d LC50 13.2 mg/l
21d LC50 5.8 mg/l

Comments: None.

Section 13. Disposal Considerations

Dispose of 1n accordance with local, state and federal regulations.

EPA corrostvity characteristic hazardous waste D002 when disposed of in the original product form

ChemTreat CL4125
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Section 14. Transport Information

DOT Classification
DOT Name: - CORROSIVE LIQUID, BASIC, ORGANIC, N.OS.
Technical Name: (TOLYLTRIAZOLE, SODIUM SALT)
Hazard Class: Corrosive
UN/NA#: : UN3267
Packing Group: PGIII

Section 15. Regulatory Information

Invéntory Status
United States (TSCA): All ingredients listed.
Canada (DSL/NDSL): All ingredients listed.
Federal Regulations
SARA Title III Rules

Sections 311/312 Hazard Classes

Fire Hazard: No
Reactive Hazard: No
Release of Pressure: No
Acute Health Hazard: Yes
Chronic Health Hazard: No

Other Sections

‘Component’ S G : HIPQ: ]
Tolyltriazole, sodium saft - N/A N/A N/A

State Regulations
California Proposition 65: None known.

Special Regulations

Tolyltnazole, sodium salt None

ChemTreat CL4125
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International Regulations

Canada

WHMIS Classification:

Controlled Product Regulations
(CPR):

Section 16. Other In!ormation

D2B (Toxic Matenial)
E (Corrosive Material)

This product has been classified in accordance with
the hazard criteria of the Controlled Products
Regulations (CPR) and the MSDS contains all

the information required by the CPR.

The PPE rating depends on circumstances of use. See

Section 8 for recommended PPE.

The Hazardous Material Information System (HMIS) is a
voluntary, subjective alpha—numeric symbolic system for
recommending hazard risk and personal protection equipment
information. It is a subjective rating system based on the
evaluator’s understanding of the chemical associated risks.
The end—user must determine if the code is appropriate for
their use.

This product has not been evaluated for Kosher approval.

HMIS Hazard Rating
Health: 3
Flammability: i
Physical Hazard: 0
PPE: X
Notes:
NSF: N/A
FDA: N/A
KOSHER:
FIFRA: ‘ N/A
Other: None

ChemTreat CL4125
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Abbreviations

Abbraeviation ™ - | Definition:

< Less Than

> Greater Than

ACGIH Americau Conference of Governmental Industrial Hygienists
EHS Environmental Health and Safety Dept
N/A Not Applicable

N/D Not Determined

N/E Not Established

OSHA Occupational Health and Safety Dept
PEL Personal Exposure Limit

STEL Short Term Exposure Limit

TLV Threshold Limit Value

TWA Time Weight Average

UNK Unknown

Prepared by: Regulatory Affairs Department

Disclaimer

Although the information and recommendations set forth herein (hereinafter "information™) are presented in good faith and believed to be comect as of the date hereof, ChemTreat,

Inc. makes no represcnuations as to the completeness or accuracy thereof. Information is supplied upon the condition that the persons receiving same will make their own determination
as to its suitability for their purposes prior to use. In no event will ChemTreat, Inc. be responsible for damages of any nature whatsoever resulting from the use or reliance upon
information. No represeatation or warranties, either expressed or implied, of merchantability, fitness for a particular purpose, or of ary other nawire are made hereunder with

respect {0 information or the preduct to which information refers.

ChemTreat CL4125
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MICROBIOCIDE

CHEMTREAT CL.-2156
EPA Reg. No. 707-133-15300

GENERAL DESCRIPTION _

CHEMTREAT CL-2156 is a formulation of two organosulfur antimicrobials designed to
control bacteria, algae, and fungi in recirculating cooling water systems. CHEMTREAT

CL-2156 1s particularly effective against those slime-forming organisms common to both

open and closed cooling water systems and non-potable reverse osmosis systems.

CHEMTREAT CL-2156 is effective at low concentrations and is highly resistant to the

inhibitory effects of most organic and inorganic compounds. CHEMTREAT CL-2156 is

metal-free, containing no copper- or iron-based stabilizers.

TYPICAL PHYSICAL PROPERTIES

Form.....ooooreiinls s Clear, colorless to yellow liquid
OdOr .. Mild
Density ....coccovveeoeereereeereenne 8.57 pounds/gallon
Freeze Point ......................... 31°F
DOSAGE AND FEEDING

Dosage levels of CHEMTREAT CL-2156 and frequency of addition will depend on the
nature and severity of contamination. Typical requirements fall within the range of 50 to
150 ppm. CHEMTREAT CL-2156 may be pumped continuously to the recirculating water
or added intermittently by slug dosage. Contact your ChemTreat representative for specific
application recommendations.

SAFETY PRECAUTIONS
For specific information on handling, safety and first aid, please review the product’s Material

Safety Data Sheet.

SHIPPING
CHEMTREAT CL-2156 is available in 5-gallon pails, 30- and 55-gallon drums, 300-galion

returnable totes, and bulk.

Rev. 0612067
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MATERIAL SAFETY DATA SHEET

Section 1. Chemical Product and Com_pany Identification

Product Name: ChemTreat CL2156
Product Use: ' Cooling Water Microbiocide
Manufacturer’s Name: ChemTreat, Inc.
Emergency Telephone Number: {800) 424-9300
Address {Corporate Headquarters): 4461 Cox Road

Glen Allen, VA 23060
Telephone Number for Information: (800) 6484579
Date of MSDS: June 24, 2009

Section 2. Hazard(s) Identification

&>

Signal Word: DANGER!

Hazard Statement(s): Causes severe skin burns and eye damage.
Causes serious eye damage.
Harmful in contact with skin.
Harmful if inhaled.
Harmful if swallowed.
Harmful to aquatic life.

Precautionary Statement(s): Wear protective gloves/clothing and eye/face protection. Do not
breathe dust/fume/gas/mist/vapors/spray. Do not eat, drink or smoke
when vsing this product. Wash hands thoroughly after handling. Use
only outdoors or in a well-ventilated area.

Section 3. Composition/Hazardous Ingredients

5—chloro—2—methyl—4—isothiazolin--3—ane 26172-55-4 i.11

2-methyl-4—isothiazolin—3—one 2682-20—4 0.39

Magnesium nitrate 10377-60-3 1.61

| Magnesium chioride 7786-30-3 0.96
ChemTreat CL2156
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Section 4. First Aid Measures

Inhalation:

Eyes:

Skin:

Ingestion:

Notes to Physician:

Additional First Aid Remarks:

Remove victim to fresh air and keep at rest in a position comfortable
for breathing. Immediately call a poison center or doctor/physician.

Rinse cautiously with water for several minutes. Remove contact
lenses, if present and easy to do. Continue rinsing. rnmediately call
a poison center or doctor/physician.

Immediately remove/take off all contaminated clothing. Rinse skin with
water/shower. Wash contaminated clothing before re—use. Immediately
call a poison center or doctor/physician.

DO NOT INDUCE VOMITING. Rinse mouth. Call a POISON
CENTER or doctor/physician.

N/A
N/A

Section 5. Fire F ighting Measures

Flammability of the Product:
Suitable Extinguishing Media:

Specific Hazards Arising from
the Chemical:

Protective Equipment:

Not flammable.

Use extinguishing media suitable to surrounding fire.

Use water spray to keep containers cool.

If product is involved in a fire, wear full protective clothing

including a positive—pressure, NIOSH approved, self—contained
breathing apparatus.

Section 6. Accidental Release Measures

Personal Precautions:

Environmental Precautions:

Use appropriate Personal Protective Equipment (PPE).

This pesticide is toxic to fish and wildlife.

Do not discharge effluent containing this product into lakes, ponds,
streams, estuaries, oceans or public waters unless in accordance with
the requirements of a National Pollutant Discharge Elimination
System (NPDES) permit, and the permitting authority has been
notified in writing prior to discharge. Do not discharge effluent
containing this product to sewer systems without previously notifying
the local sewage treatment plant authority. For guidance contact

your State Water Board or Regional Office of the EPA.

ChemTreat CL2156
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Methods for Cleaning up: Contain and recover liquid when possible. Flush spill area with water
spray.
Other Statements: None.

Section 7. Handling,: and Storage

Handling: Wear appropriate Personal Protection Equipment (PPE) when
handling this product. Do not get in eyes, or on skin and clothing.
Wash thoroughly after handling. Do not ingest. Avoid breathing
vapors, mist or dust.

Storage: Store away from incompatible materials (see Section 10). Store at
ambient temperatures. Keep container securely closed when not in use.
Label precautions also apply to empty container. Recondition or
dispose of empty containers in accordance with government regulations.
For Industrial use only.
Do not store in steel containers.
Do not store below 32°F.
Do not store above 131°F.

Section 8. Exposure Controls/Personal Protection

Exposure Limits

Component - T . |Source - - -|Exposure Limits
S—chloro—2-methyl—4—isothiazolin—3—one N/E
2—methyi—4-isothiazolin—3—one N/E
Magnesium mitrate N/E
Magnesium chlorde N/E

Carcinogenicity Category

Eompionent . o e Tt o T Souree i | Cade - T BriefDescription: T e T T
5—chloro—2—methyl—4-isothiazolin—3—one N/E
2—methyl—-4—isothiazolin—3—one N/E
Magnesium nitrate N/E
Ma, ium chloride N/E
Engineering Controls: Use only with adequate ventilation. The use of local veatilation is

recommended to control emission near the source.

ChemTreat CL2156
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Personal Protection

Eyes:

Skin:

Respiratory:

Wear chemical splash goggles or safety glasses with full—face
shield. Maintain eyewash fountain in work area.

Maintain quick—drench facilities in work area.

Wear butyl rubber or neoprene-gloves. Wash them after each use and
replace as necessary. If conditions watrant, wear protective clothing
such as boots, aprons, and coveralls to prevent skin contact.

If misting occurs, use NIOSH approved organic Qapor/acid gas dual
cartridge respirator with a dust/mist prefilter in accordance with 29
CFR 1910.134.

Section 9. Physical and Chemical Properties

Physical State and Appearance:

Specific Gravity:
H.

Freezing Point:
Flash Point:

Odor:

Melting Point:
Boiling Point:
Solubility in Water:
Evaporation Rate:
Vapor Density:
Molecular Weight:
Viscosity:
Flammable Limits:
Autoignition Temperature:
Density:

Vapor Pressure:

% VOC

Liquid, Colorless, Clear
1.0270

Complete
<l

N/D

N/D

<100

N/A

N/A

8.57 Ib/ga
0.62 mmHg
0

Section 10. Stability and Reactivity

Chemical Stability:

Incompatibility with Various
Substances:

Hazardeus Decomposition
Products:

Possibility of Hazardous
Reactions:

Stable at normal temperatures and pressures.

Strong oxidizers, Strong bases
Oxides of nitrogen, Hydrogen chloride, Sulfur dioxide gas

None known.

ChemTreat CL2156
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Section 11. Toxicological Information

Chemical Nams T T T T TEeanne T Iype of Efeci [Concentration: - |Spadies.
ChemTreat CL2156 Oral LD50 5500 mg/kg Rat
- - Dermal L.D50 >2000 mg/kg Rat

Comments: None.

Section 12. Ecological In_formation

ﬂiés\ | A K 1B
Bluegill Sunfish 96h LC50 23 mg/i
Daphnia magna 48h EC50 8.4 mgfi
Rambow Trout 96h LC50 16 mg/l
Comments: None.

Section 13. Diseosal Considerations

PESTICIDE DISPOSAL: Pesticide wastes are acutely hazardous. Improper disposal of excess pesticide, spray mixture or
rinsate is a violation of Federal Law. If these wastes cannot be disposed of by use according to label instructions,
contact your State Pesticide or Environmental Control Agency, or the Hazardous Waste representative at the nearest
EPA Regional Office for guidance. METAL CONTAINERS: Triple rinse {or equivalent). Offer for recycling or
reconditioning or puncture and dispose of in a sanitary landfill, or by other procedures approved by state and local
authorities. PLASTIC CONTAINERS: Do not reuse empty container. Triple rinse (or equivalent). Ther puncture and

- dispose of in a sanitary landfill, or, if allowed by state and local authorities, by burning. If burned, stay out of
smoke. TOTES: Verify that the tote is empty. Do not rinse or clean. Seal tote and contact appropriate vendor for tote

pickup.

Section 14. Transport Information

DOT Classification
DOT Name: CORROSIVE LIQUID, ACIDIC, ORGANIC, N.O.S.
Technical Name: (5—CHLORO—2-METHYL—4-ISOTHIAZOLIN-3-ONE
AND 2-METHYL~—4-ISOTHIAZOLIN-3-ONE)
Hazard Class: Corrosive
UN/NA#: UN3265
Packing Group: PGIII
ChemTreat.CL2156
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~Section 15. Regulatory Information

Inventory Status

United States (TSCA): Alt ingredients listed.
Canada (DSL/NDSL): All ingredients listed.

Federal Regulations
SARA Title I Rules

Sections 311/312 Hazard Classes

Fire Hazard: No
Reactive Hazard: No
Release of Pressure: No
Acute Health Hazard: Yes
Chronic Health Hazard: No

Other Sections

S5—chloro—2—methyl—4-isothiazolin—3—one
2—methyl—4—isothiazoiin—3—one N/A N/A N/A
Magnesium niate N/A N/A N/A
Magnesium chlonide . IN/A N/A N/A
State Regulations
California Proposition 65: None known.

Special Regulations

Component. ~. ' i o oo States
S—chloro—2—methyl-4-isothiazolin—3—ocne None
2-methyl-4—isothiazolin—3—-one None
Magnesium nitrate MA, PA
Magnesium chioride None

International Regulations

ChemTreat CL2156
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Canada
WHMIS Classification:. N/A
Controlled Product Regulations N/A
(CPR):

Section 16. Other Information

HMIS Hazard Rating
Health: 3
Flammability: 0
Physical Hazard: 0
PPE: X
Notes: The PPE rating depends on circumstances of use. See
Section 8 for recommended PPE.
The Hazardous Material Information System (HMIS) is a
voluntary, subjective alpha—numeric symbolic system for
recommending hazard risk and personal protection equipment
information. It is a subjective rating system based on the
evaluator’s understanding of the chemical associated risks.
The end—user must determine if the code is appropriate for
their use.
NSF: N/A
FDA: N/A
KOSHER: This product is certified by the Orthodox Union as kosher pareve.
FIFRA: This product is an EPA registered biocide. 707—133—15300
Other: None
Abbreviations
Abbreviation-. - |Dafinition”
< Less Than
> . Greater Than
ACGIH American Conference of Governmentat Industrial Hygienists
EHS Environmental Health and Safety Dept
N/A Not Applicable
N/D Not Determined
N/E Not Established
OSHA Occupational Health and Safety Dept
PEL Personal Exposure Limit
STEL Short Term Exposure Limit
nv Threshold Limit Value
TWA Time Weight Average

ChemTreat CL2156
Page 7



N
JChemTreat, Inc.

[unk [Unknown

Prepared by: Regulatory Affairs Department

Disclaimer

Although the information and recommendations set forth herein (hereinafter "information™) are presented in good faith and believed to be correct as of the date hereof, ChemTreat,

Inc. makes do as to the campll or y thereof. Information is suppiied upon the condition that the persons réceiving same will make theic own determination
as toits su.ltab'hly for their purposes prior to use. In no event wI!l ChemTreat, Inc. be msponslble for damages of any nature whatsocver resulting from the use or rcliance upon
information. No representation or warrantics, cither d or implicd, of hantability, fitess for a particular purpase, or of any other nature arc made hereunder with

respect to information or the product to which information refers.

ChemTreat CL2156
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Product Data

COOLING WATER
DISPERSANT

CHEMTREAT CL-450

GENERAL DESCRIPTION

CHEMTREAT CL-450 is a highly efficient dispersant for many of the organic
contaminants common to recirculating cooling water systems. CHEMTREAT CL-450
effectively disperses oils and grease providing improved removal through blowdown.
The penetrating properties of CHEMTREAT CL-450 provide improved contact of
biocides with those micro-organisms entrapped in oils and organic debris. The Iow
odor and foaming levels of CHEMTREAT CL-450 make it particularly suitable for air
washer treatment.

TYPICAL PHYSICAL PROPERTIES

Form ..o Clear colorless liquid
OdOT....cocre Mild

Functionality «.....coococccoveeiennane. Non-ionic

PH el ~6.1

Density ... 841 Ibs./gal.

Freeze point...........cocivmievencnee. 36°F

DOSAGE

CHEMTREAT CL-450 may be pumped continually or manually added to the
recirculating water, depending on the nature and severity of contaminants present.
Your ChemTreat Technical Representative will recommend the proper product feed
rate for your system.

SAFETY PRECAUTIONS
For specific information on handling, safety and first aid, please review the product's
Material Safety Data Sheet.

SHIPPING
CHEMTREAT CL-450 is available in 5, 30, 55, and 275-gallon drums, and in bulk

quantities.
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MATERIAL SAFETY DATA SHEET

Section 1. Chemical Product and Company Identification

Product Name:
Product Use:
Supplier’s Name:

ChemTreat CL450
Cooling Water Treatment
ChemTreat, Inc.

Emergency Telephone Number: (800) 4249300
Address (Corporate Headquarters): 4461 Cox Road -

Glen Allen, VA 23060
Telephone Number for Information: (800) 648-4579
Date of MSDS: September 22, 2009

Section 2. Hazard(s) Identification

Signal Word: WARNING!

Causes eye irritation.

May be harmful in contact with skin.
May be harmful if inhaled.

May be harmful if swallowed.
Harmful to aquatic life.

Hazard Statement(s):

No significant health risks are expected from exposures under normal

Precautionary Statement(s):
conditions of use.

Section 3. Composition/Hazardous Ingredients

CAsRegistry# \ R Wt.% :: , T
68603-25-8 10 - 30

Coimjionan SEe o e
Alcohol (C8 — 10) ethoxylated propoxylated

Section 4. First Aid Measures

Remove to fresh air and keep at rest in a position comfortable for
breathing. Call a poison center or doctor/physician if you feel
unwell.

Inhalation:

Eyes: Rinse cautiously with water for several minutes. Remove contact
leases, if present and easy to do. Continue rinsing. If eye irritation
persists, get medical advice/attention.

Skin: . Wash with plenty of soap and water. Call a poison center or
doctor/physician if you feel unwell.

DO NOT INDUCE VOMITING. Rinse mouth. Call a POISON

Ingestion:
CENTER or doctor/physician if you feel unwell.

ChemTreat CL450
Page 1
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Notes to Physician:

Additional First Aid Remarks:

N/A
N/A

Section 5. Fire Fiﬁh@g Measures

Flammabiﬁty of the Product:
Suitable Extinguishing Media:

Specific Hazards Arising from
the Chemical:

Protective Equipment:

Not flammable.

Use extinguishing media suitable to surrounding fire.

None known.

If product is involved in a fire, wear full protective clothing

including a positive—pressure, NIOSH approved, self~contained
breathing apparatus.

Section 6. Accidental Release Measures

Personal Precautions:

Environmental Precautions:
Methods for Cleaning up:

Other Statements:

Use appropriate Personal Protective Equipment (PPE).

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

Contain and recover liquid when possible. Flush spill area with water
spray.

None.

Section 7. Handling and Storase

Handling:

Storage:

Wear appropriate Personal Protection Equipment (PPE) when
handling this product. Do not get in eyes, or on skin and clothing.
Wash thoroughly after handling. Do not ingest. Avoid breathing
vapors, mist or dust.

Store away from incompatible materials (see Section 10). Store at
ambient temperatures. Keep container securely closed when not in use.
Label precautions also apply to empty container. Recondition or
dispose of empty containers in accordance with government regulations.
For Industrial use only.

ChemTreat CL450
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Section 8. Exposure Controls/Personal Protection

Exposure Limits

Component "~ ./ " souree”

Alcohol {C8 — 10) ethoxylated propoxylated

Carcinogenicity Category

Com
Alcohol (C8 — 10) ethoxylated propoxylated

Engineering Controls: Use oaly with adequate ventilation. The use of local ventilation is
recommended to control emission near the source.

Personal Protection

Eyes: Wear chemical splash goggles or safety glasses with full—face
shield. Maintain eyewash fountain in work area.

Skin: Maintain quick—drench facilities in work area.
Wear butyl rubber or neoprene gloves. Wash them after each use and
replace as necessary. If conditions warrant, wear protective clothing
such as boots, aprons, and coveralls to prevent skin contact.

Respiratory: If misting occurs, use NIOSH approved organic vapor/acid gas dual

cartridge respirator with a dust/mist prefilter in accordance with 29
CFR 1910.134.

Section 9. Physical and Chemical Properties

Physical State and Appearance: Liquid, Colorless, Clear
Specific Gravity: 1.6080
pH: 6.1
Freezing Point: 36°F
Flash Point: N/D
Odor: Mild
Melting Point: N/A
Boiling Point: _ 212°F
Solubility in Water: Complete
Evaporation Rate: N/D
Vapeor Density: As Water
Molecular Weight: ' N/D
Viscosity: N/A
Flammable Limits: N/A
Autoignition Temperature: N/A
Density: 8.41 Ib/ga
Vapor Pressure: As Water
% VOC N/D
ChemTreat CL450
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Section 10. Stability and Reactivity

Chemical Stability:
Incompatibility with Various Strong bases, Strong oxidizers
Substances:

Hazardous Decomposition Oxides of carbon

Products:

Possibility of Hazardous None known.

Reactions:

Section 11. Toxicological Information

Stable at normal temperatures and pressures.

Chemical'Name Exposiire .07 [ Type of Effect: 3] Condentration s
N/D |
Comments: None.

~ Section 12. Ecological Information

Species _ B _ : | Duration . .| Typeof Effect o | Test Resiilts’ © 5 -
Fathead Minnow 96h LC50 32 mg/t
7d NOEC 10 mg/l
7d LOEC 20 mg/l
7d 1C25 14 mp/l
Rainbow Trout 96h LC50 37 mg/l
Ceriodaphnia dubia 48h LCS0 61 mg/l
7d NOEC 15 mg/l
7d LOEC 30 mg/}
7d 1C25 20 mgfl
Comments: NOEC effect = Reproduction

ChemTreat CL450
Page 4
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Section 13. Dis_posal Considerations

Dispose of in accordance with local, state and federal regulations.
Not a RCRA-regulated hazardous waste when disposed in the original product form.

Section 14. Transport Information

DOT Classification
DOT Name: COMPOUND, INDUSTRIAL WATER TREATMENT, LIQUID
Technical Name: N/A
Hazard Class: ' Not D.O.T. Regulated.
UN/NA#: N/A
Packing Group: N/A

Section 15. Regulatory Information

Inventory Status

United States (TSCA): All ingredients listed.
Canada (DSL/NDSL): All ingredients histed.

Federal Regulations
SARA Title ITI Rules
Sections 311/312 Hazard Classes

Fire Hazard: No

Reactive Hazard: No

Release of Pressure: No

Acute Health Hazard: Yes

Chronic Health Hazard: No
Other Sections

Component =~ . S
Alcohol (C8 ~ 10) ethoxylated propoxylated

ChemTreat CL450
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State Regulations
California Proposition 65: None known.
Special Regulations
Comporent:s i St e ot TR G i states o v i
Alcohol (C8 — 10) ethoxylated propoxylated None

International Regulations
Canada
WHMIS Classification: D2B (Toxic Material)
Controlled Product Regulations This product has been classified in accordance with
{CPR): the hazard critenia of the Controlled Products

Regulations (CPR) and the MSDS contains all
the information required by the CPR.

Section 16. Other Information

HMIS Hazard Rating

Health: 1
Flammability: 0
Physical Hazard: 0
PPE: X
Notes: The PPE rating depends on circumstances of use. See
Section 8 for recommended PPE.
The Hazardous Material Information System (HMIS) 15 a
voluntary, subjective alpha—~numeric symbolic system for
recommending hazard risk and personal protection equipment
information. It is a subjective rating system based on the
evaluator’s understanding of the chemical associated risks.
The end—user must determine if the code is appropriate for
their use. '
NSF: N/A
FDA: N/A
KOSHER: This proeduct is certified by the Orthodox Union as kosher pareve.
FIFRA: N/A
Other: None
ChemTreat CL450
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Abbreviatious

> Greater Than

ACGIH American Conference of Governmental Industrial Hygienists
EHS Environmental Health and Safety Dept
N/A Not Applicable

N/D Not Determined

N/E Not Established

OSHA Occupational Health and Safety Dept
PEL Personal Exposure Limit

STEL Short Term Exposure Limit

TLV Threshold Limit Value

TWA ___|Time Weight Average

UNK Unknown

Prepared by: Regulatory Affairs Department

Disclaimer

Although the information and recommendations sct forth herein (hercinafter “informanon*) are prtscmed ia good faith and believed 1o be correct as of the date hereof, ChemTreat,

Inc. makes 0o r as to the compl or accuracy thereof. Inft tion is supplied upon the condition that the p receiving same will make their own determination
asto its su‘mbxllty fot their purposcs prior to use. In o event will ChemTreat, Inc. be responsible for damages of any nature whatsoever resulting from the use or reliance upon
inforration. No representation or warraaties, either expressed or implied, of merchamzblhty fitness for a particular pumposc, or of asy other aature are made hereunder with

respect to information or the product to which information refers.

ChemTreat CL4S0
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Product Data

COOLING WATER
MICROBIOCIDE

CHEMTREAT CL-40
EPA Registration No. 5185-451-15300

GENERAL DESCRIPTION

CHEMTREAT CL-40 is a liquid product containing 40% sodium bromide by weight.
Used in conjunction with an oxidizer, such as sodium hypochlorite (NaOCL) bleach
or gaseous chlorine, CHEMTREAT CL-40 forms hypobromus acid which is an
effective microbiocide for ‘cooling water systems. CHEMTREAT CL-40 is
particularly beneficial in systems with organic contamination, or in systems
operating at alkaline pH ranges.

TYPICAL PHYSICAL PROPERTIES

Formu....oooo Clear liquid
Odor....oeeee QOdorless

PH e 6-8
Density........cocviiiieeiannnne 11.88 Ibs./gal.
Freeze Point.......c.ooooooeeee .. <-11°F

FEEDING AND FEEDING
CHEMTREAT CL-40 should be fed by dilution with a service water by-pass Ioop as
shown in ChemTreat Technical Drawing #13.

SAFETY PRECAUTIONS
For specific information on handling, safety and first aid, please review the product's
Material Safety Data Sheet. '

SHIPPING
CHEMTREAT CL-40 is available in 55-gallon drums, in bulk and in 300-gallon tote
bins.

Rev.07/03
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MATERIAL SAFETY DATA SHEET

Section 1. Chemical Product and Company Identification

Product Name: ChemTreat BL124
Product Use: Boiler Water Treatment
Manufacturer’s Name: ChemTreat, Inc.
Emergency Telephone Number: (800) 4249300
Address (Corporate Headquarters): 4461 Cox Road

' Glen Allen, VA 23060
Telephone Number for Information: (800) 648-4579
Date of MSDS: January 16, 2009

Section 2. Hazard(s) Identification

Signal Word:

Hazard Statement(s):

Precautionary Statement(s):

WARNING!

Causes eye irritation.

Causes skin irritation.
Harmful if inhaled.

May be harmful if swallowed.

Wear protective gloves/clothing and eye/face protection. Do not
breathe dust/fume/gas/mist/vapors/spray. Do not eat, drink or smoke
when using this product. Wash hands thoroughly after handling. Use
only outdoors or in a well—ventilated area.

Section 3. Composition/Hazardous Ingredients

Component -

] CASRegistry # R A

Sodium bisulfite

7631-90-5 15-40

Section 4. First Aid Measures

Inhalation:
Eyes:

Skin:

Remove to fresh air and keep at rest in a position comfortable for
breathing. Call a poison center or doctor/physician if you feet
unwell.

Rinse cautiously with water for several minutes. Remove contact
lenses, if present and easy to do. Continue rinsing. If eye irritation
persists, get medical advice/attention.

Wash with plenty of soap and water. Take off contaminated clothing
and wash before re—use. If skin irmitation occurs, seek medical
advice/attention.

ChemTreat BL124
Page 1
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Ingestion:

Notes to Physician:

Additional First Aid Remarks:

DO NOT INDUCE VOMITING. Rinse mouth. Call a POISON
CENTER or doctor/physician if you feel unwell.

N/A
N/A

Section 5. Fire Fighting Measures

Flammability of the Product:
Suitable Extinguishing Media:

Specific Hazards Arising from
the Chemical:

Protective Equipment:

Not flammable.

Use extinguishing media suitable to surrounding fire.

Use water spray to keep containers cool.

If product is involved in a fire, wear full protective clothing

including a positive—pressure, NIOSH approved, self—contained
breathing apparatus.

Section 6. Accidental Release Measures

Personal Precautions:

Eanvironmental Precautions:

Methods for Cleaning up:

Other Statements:

Use appropriate Personal Protective Equipment (PPE).

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

Contain and recover liquid when possible. Flush spill area with water
spray.

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

Section 7. Handling and Storage

Handling:

Storage:

Wear appropriate Personal Protection Equipment (PPE) when
handling this product. Do not get in eyes, or on skin and clothing. -
Wash thoroughly after handling. Do not ingest. Avoid breathing
vapors, mist or dust.

Store away from incompatiblé materials (see Section 10). Store at
ambient temperatures. Keep container securely closed when not in use.
Label precautions also apply to empty container. Recondition or
dispose of empty containers in accordance with government regulations.
For Industrial use only.

Do not store below 30°F.

ChemTreat BL124
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Section 8. Exposure Controls/Personal Protection

Exposure Limits

Coriipérient: BT e SRS U | Exposuive Limits
Sodium bisulfite ACGIHTLV |5 mg/m® TWA
Carcinogenicity Category

T

- |Sodium bisulfite

Engineering Controls: Use only with adequate ventilation. The use of local ventilation is
recommended to control emission near the source.

Personal Protection

Eyes: Wear chemical splash goggles or safety glasses with full-face
shield. Maintain eyewash fountain in work area.

Skin: Maintain quick—drench facilities in work area.
Wear butyl rubber or neoprene gloves. Wash them after each use and
replace as necessary. If conditions warrant, wear protective clothing
such as boots, aprons, and coveralls to prevent skin contact.

Respiratory: If misting occurs, use NIOSH approved organic vapor/acid gas dual

cartridge respirator with a dust/mist prefilter in accordance with 29
CFR 1910.134.

Section 9. Physical and Chemical Properties

Physical State and Appearance: Liquid, Yellow, Clear
Specific Gravity: 1.2350
pH: 39
Freezing Point: 30°F
Flash Point: : . N/D
Odor: Strong
Melting Point: N/A

_ Boiling Point: 212°F
Solubility in Water: Complete
Evaporation Rate: <1
Vapor Density: N/D
Molecular Weight: N/D
Viscosity: <100
Flammable Limits: - N/A
Autoignition Temperature: N/A
Density: 10.30 Ib/ga
Vapor Pressure: <17.5
% VOC N/D

ChemTreat BL124
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Section 10. Stability and Reactivity

Chemical Stability: Stable at normal temperatures and pressures.
Incompatibility with Various Strong oxidizers, Strong bases, Strong acids
Substances:

Hazardous Decomposition Sulfur dioxide gas

Products:

Possibility of Hazardous None known.

Reactions:

Section 11. Toxicological Information

Chemical:Name . " i _ ffoct - [Concentration . . 1] €

Sodium bisulfite Oral Lpso 2000 mg/kg

Comments: None.

Section 12. Ecological Information

Specles e e e T T Duratlon o - | Type of Effect. . |TestResults c o . i
Fathead Minnow 96h LC50 >1000 meg/i

Sheepshead Minnow 96h LC50 100 mg/1

Ceriodaphnia dubia 48h LC50 390.4 mg/l

Mysid Shrimp 48h 1LCso 70.7 mg/l

Comments: None.

Section 13. Disposal Considerations

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

»

ChemTreat BL124
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Section 14. Transport Information

DOT Classification
DOT Name: BISULFITES, AQUEOUS SOLUTIONS, N.O.S.
Technical Name: (SODIUM BISULFITE)
Hazard Class: Corrosive
UN/NA#: UN2693
Packing Group: PGIII

Section 15. Regulatory Information

Inventory Status
United States (TSCA): All ingredients listed.
Canada (DSL/NDSL): All ingredients listed.
Federal Regulations
SARA Title I Rules

Sections 311/312 Hazard Classes

Fire Hazard: No

Reactive Hazard: No

Release of Pressure: No

Acute Health Hazard: Yes

Chronic Health Hazard: No
Other Sections

Componé

Sodium bisulfite

State Regulations

California Proposition 65: - None known.
Special Regulations
Component <. i L B el States: s T
Sodium bisulfite MA, MN, NY, PA, WA
ChemTreat BL124
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International Regulations
Canada

WHMIS Classification: D2B (Toxic Material)
E (Corrosive Material)

Controliled Product Regulations This product has been classified in accordance with
(CPR): the hazard criteria of the Controlled Products
Regulations (CPR) and the MSDS contains all
the information required by the CPR.

Section 16. Other Information

HMIS Hazard Rating
Health: 2
Flammability: 0
Physical Hazard: 0
PPE: X
Notes: The PPE rating depends on circumstances of use. See
Section 8 for recommended PPE.
The Hazardous Material Information System (HMIS) is a
voluntary, subjective alpha—numeric symbolic system for
recommending hazard risk and personal protection equipment
mformation. It is a subjective rating system based on the
evaluator’s understanding of the chemical associated risks.
The end—user must determine if the code is appropriate for
their use.
NSF: N/A
FDA: All ingredients in this product are authorized in 21 CFR
173.310 for use as "Boiler Water Additives” where the steam
may contact food.
KOSHER: , This product has not been evaluated for Kosher approval.
FIFRA: - - ' N/A
Other: None

ChemTreat BL124
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Abbreviations’

‘Abbraviation. - {Definition

< Less Than

> Greater Than

ACGIH American Conference of Governmental Industnial Hygienists
EHS Environmental Health and Safety Dept
N/A Not Applicable

N/D Not Determined

N/E : Not Established

OSHA Occupational Health and Safety Dept
PEL " |Personal Exposure Limit

STEL Short Term Exposure Limit

TLV Threshold Limit Value

TWA Time Weight Average

UNK Unknown

Prepared by: Regulatory Affairs Department

- i
Disclaimer
Although the mf ton and rece dations set forth herein (hereinafter “information™) are presented in good faith and betieved to be correct as of the date hereof, ChemTreat,
inc. makes o rep ions as to the p or accuracy thereof. Information is supplied upon the condition that the persons receiving same wiil make their own determination

as to its suitability for their purposes prior to use. 1n 1o event will ChemTreat, Inc. be responsible for damages of any nature whatsoever resulting from the use or reliance upon
information. No representation or warrantics, either expressed or implied, of merchantabitity, fitness for a particular purpose, or of any other nature are made hereunder with
respert to information or the product to which informetion refers.

ChemTreat BL124
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Chemlreat, fnc. BOILER WATER TREATMENT

OXYGEN SCAVENGER

CHEMTREAT BL-124

GENERAL DESCRIPTION :

CHEMTREAT BL-124 is a noncatalyzed, liquid sulfite oxygen scavenger designed to
remove chlorine from a variety of water streams. This includes water being processed by
reverse osmosis (R.Q.) membranes, cooling water bleedoff streams, etc. CHEMTREAT
BL-124 can also be used for elimination of oxygen in boiler feedwater. CHEMTREAT
BL-124 is composed of ingredients cleared by the FDA as “Boiler Water Additives” which
may be used in the preparation of steam that may contact food. Clearance is given at 21 CFR
173.310 or by letter of No Objection from the FDA. CHEMTREAT BL-124 is not
acceptable at USDA regulated facilities.

TYPICAL PHYSICAL PROPERTIES

Form ... Clear, colorless to straw-colored liquid
Odor ..o, Strong
PH ~3.9
Density ..o 10.30 pounds/gallon
Freeze point............... 30°F
DOSAGE AND FEEDING

CHEMTREAT BL-124 should be continuously fed for either chlorine or oxygen removal.
Acid resistant feeding equipment is required. CHEMTREAT BL-124 compatibilities with
materials of construction are available upon request from a ChemTreat representative. For
optimum performance, CHEMTREAT BL-124 should be applied in accordance with the
control parameters established by a ChemTreat representative for the specific application.

SAFETY PRECAUTIONS
For specific information on handling, safety and first-aid, please review the product's Material

Safety Data Sheet.

SHIPPING AND STORAGE
CHEMTREAT BL-124 must be shipped and stored above 30°F. CHEMTREAT BL-124
is available in 55-gallon drums, 250-gallon nonreturnable and 300-gallon returnable totes, and

bulk.

Rev. 0172009




MATERIAL SAFETY DATA SHEET

Prepared to U.S. OSHA, CMA, ANS{ and Canadian WHMIS Standards

BASIC CHEMICAL SOLUTIONS

PART |  whatis the material and what do | need to know in an emergency?

1. PRODUCT IDENTIFICATION

TRADE NAME (AS LABELEDY: BCS SULFURIC ACID (>51%)
CHEMICAL NAME/CLASS: Sulfuric Acid Solution
PRODUCT USE: Neutralization, metal processing, battery acid.
SUPPLIER/MANUFACTURER'S NAME: BASIC CHEMICAL SOLUTIONS
ADDRESS: Corporate Office

525 Seaport Blvd. .

Redwood City, CA 94063
BUSINESS PHONE: 800-411-4227
EMERGENCY PHONE: CHEMTREC: 800-424-9300
DATE OF PREPARATION: February 16, 2004

Si usted no entiende las Hojas de Informacion de Seguridad sobre Materials, busque a alguien para que se la
explique a usted en detalle.
(if you do not understand the Material Safety Data Sheet, find someone to explain it to you in detail.)

2. COMPOSITION and INFORMATION ON INGREDIENTS

CHEMICAL NAME CAS # Yowlw EXPOSURE LIMITS IN AIR
ACGIH OSHA
LAY STEL PEL STEL 1OLH OTHER
mg/m* mg/m® mg/m’ mg/m® mg/m®
Sulfuric Acid 7664-93-9 >51 1 mg/m®. 10 1 mg/m’ Imgm’ | 15mg/m’ NA
Water and other ingredients. . The other ingredients Balance The components present in the balance of this product do not contribute any
are each present in less than 1 percent concentration significant, additional hazards. All hazard information pertinent to this product
in this product. has been presented in the remaining sections of this Material Safety Data Sheet,
per the requirements of federal Occupational Safety and Health Hazard
Communication Standard (29 CFR 1910.1200).

NE = Not Established. C = Ceiling Limit. See Section 16 for Definitions of Terms Used.
NOTE: Al WHMIS required information is included. It & located in appropriate sections based on the ANSI Z400.1-1993 format.

3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: This product is a clear solution. Danger! Extremely comrosive. Causes sever bumns. Reacts
with water. Harmful if ingested or inhaled, can be fatal. 1n the event of fire or spill, adequate precautions must be taken. This
product may decompose to produce a variety of compounds (i.e. carbon monoxide, carbon dioxide and oxides of sulfur).
Flammable hydrogen gas can evolve when in contact with most metals. Emergency responders must wear the proper personal
protective equipment suitable for the situation to which they are responding. Transport in approved vehicles and containers.

BCS SULFURIC ACID (>51%) M.S.D.S.
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HAZARDOUS MATERIAL INFORMATION

3. HAZARD IDENTIFICATION (Continued) SYSTEM
SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: The
most significant routes of occupational overexposure are inhalaton and | |[HEALTH e | 3

contact with skin and eyes. The symptoms of overexposure to this product
are as follows: '

INHALATION: if mists or sprays of this solution are inhaled, this product may
cause pulmonary irritation, initation of the mucus membranes, coughing, and a TY (Rep | ©
sore throat. inhatation of high concentrations of this product may cause damage FLAM MAB l Ll
to the tissues of the respiratory system, producing potentially fatal lung disorders
{chemical pneumonitis and pulmonary edema) and erosion of the tooth enamel.

CONTACT WITH SKIN or EYES: Contact with the eyes can cause severe (verow | 2
" immitation, .eye bums and permanent eye damage. Contact with the skin can REACTIV”—Y ’

cause severe imitation, skin bums and permanent skin damage. Prolonged
exposure may result in ulcerating bumns which could leave scars.

SKIN ABSORPTION: Skin absorption is not anticipated to be a significant PROTECTIVE D
route of over-exposure to any component of this product.
EYES _R'ESPIRATOR HAND BODY

INGESTION: Though ingestion is not anticipated to be a significant route of
over-exposure to this product, if ingestion does occur buming and irritation &

of the mouth, throat, esophagus, and other tissues of the digestive system SEE SECTION
will occur immediately upon contact. ingestion of farge quantities may be
fatal. . - A

For routine industriat applications

|

Gy

INJECTION: Though injection is not anticipated to be a significant route of
over-exposure to this product, if it occurs, may cause local reddening, tissue swelling, and discomfort.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay Terms.

ACUTE: This solution is corrosive, and can bum and damage eyes, skin, mucous membranes, and any other exposed tissue. {f
inhaled, irritation of the respiratory system may occur, with coughing, and breathing difficulty. Though unlikely to occur during
occupational use, ingestion or injection of large quantities may be fatal.

CHRONIC: This product contains ingredients that are considered to be probable or suspected human carcinogens (see
Section 11).

PART " What should | do if a hazardous situation occurs?

4. FIRST-AID MEASURES

SKIN EXPOSURE: If the product contaminates the skin, immediately begin decontamination with running water. Minimum flushing
is for 15 minutes. Remove contaminated clothing, taking care not to contaminate eyes. Victim must seek medical attention.

EYE EXPOSURE: If this product enters the eyes, open victim's eyes while under gentle running water. Use sufficient force to open
eyelids. Have victim "roll” eyes. Minimum flushing is for 15 minutes. Victim must seek immediate medical attention.

INHALATION: If vapors, mists, or sprays of this product are inhaled, remove victim to fresh air. If necessary, use artificial -
respiration to support vital functions. Remove or cover gross contamination to avoid exposure to rescuers. if shortness of breath
occurs, evaluate the possibility of bronchitis or pneumonitis. Chest x-ray and arterial blocd gasses can be used to determined the
presence of puimonary edema. In severe causes, use of humidified oxygen and assisted ventilation including positive end expiratory
pressure (PEEP) may be needed. Parenteral steroids may be useful in limiting the extent of pulmonary damage.

INGESTION: If this product is swallowed, CALL PHYSICIAN OR POISON CONTROL CENTER FOR MOST CURRENT
INFORMATION. If professional advice is not available, do not induce vomiting. Victim should rinse mouth with large amounts of
water. Victim should drink 2-3 glasses of water to dilute the ingested material. Never induce vomiting or give diluents (water) to
someone who is unconscious, having convuisions, or who cannot swaflow. The use of gastric lavage is controversial. The removal
of acid must be weighed against the risk of perforation or bleeding. If a large amount of acid (greater than 1mi /kg body weight ) has
been ingested , cautious gastric lavage is generally advised if the patient is alert and there is little risk of convulsions. Consuitation
with a gastroenterologist andfor surgeon is advised. Serious complications such as perforation or stricture of the esophagus may
occur requiring care by specialist. Laryngeal edema may develop requiring intubation or tracheostomy.

Victims of chemical exposure must be taken for medical attention. Rescuers should be taken for medical attention, if necessary.
Take copy of label and MSDS to health professional with victim.
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5. FIRE-FIGHTING MEASURES

FLASH POINT, °C (method): Not flammabile.
AUTOIGNITION TEMPERATURE, °C: Not flammable.
FLAMMABLE LIMITS (in air by volume, %): Lower (LEL): Not applicable.
Upper {UEL): Not applicable. NFPA RATING

FLAMMABIUTY

FIRE EXTINGUISHING MATERIALS:
Water Spray: YES {Expect reaction) Carbon Dioxide: YES

Foam: YES Dry Chemical: YES 0
Halon: YES COther: NO. S

REACTIMTY
UNUSUAL FIRE AND EXPLOSION HAZARDS: This product is comosive, and
presents a significant contact hazard to fire-fighters. For large fires, flood fire area
from a distance. Expect a reaction with water. Do not let solid stream of water contact
spilled materials. When involved in a fire, this material may decompose and produce
imitating fumes and toxic gases (including carbon monoxide, carbon dioxide and OTHER
oxides of sulfur).
Explosion Sensitivity to Mechanical impact: Not sensitive.
Explosion Sensitivity to Static Discharge: Not sensitive.

SPECIAL FIRE-FIGHTING PROCEDURES: Incipient fire responders should wear eye protection. Structural fire fighters
must wear Self-Contained Breathing Apparatus and full protective equipment. If possible, prevent run-off water from entering
storm drains, bodies of water, or other environmentally sensitive areas.

6. ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPONSE: Uncontroiled releases should be responded to by trained personnel using pre-planned
procedures. Proper protective equipment should be used. In case of a spill, clear the affected area, protect people, and
respond with trained personnel.

The proper personal protective equipment for incidental releases {e.g.-1 L of the product released in a well-ventilated area)
use impermeable gloves, specific for the material handled, goggles, face shield, and appropriate body protection. In the event
of a large release, use impermeable gloves, specific for the matenal handled, chemically resistant suit and boots, and hard-
hat. Seif Contained Breathing Apparatus or respirator may be required where engineering controls are not adequate or
conditions for potential exposure exist. When respirators are required, Select NIOSH/MSHA approved based on actual or
potential airbome concentrations in accordance with latest OSHA and/or ANSI recommendations.

Absorb spilled liquid with polypads or other suitable absorbent materials. Neutralize residue with lime or soda ash or other
acid neutralizing agent. Decontaminate the area thoroughly. Test area with litmus paper to confirm neutralization. Place all
spill residue in a suitable container. Dispose of in accordance with Federal, State and local hazardous waste disposal
regulations (see Section 13 — Disposal Considerations.)

PART Il Howcani prevent hazardous situations from occurring

7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting this product ON YOU or IN YOU. Wash
hands after handling this product. Do not eat or drink while handling this material. Remove contaminated clothing immediately. Use
ventilation and other engineering controls to minimize potential exposure to this product. _
STORAGE AND HANDLING PRACTICES: All employees who handle this material should be trained to handle it safely. Avoid
breathing mists or sprays generated by this product. Use in a well-ventilated location.
For Non-Bulk Containers: Cannot be handled in metal containers. Open containers slowly, on a stable surface. Containers of
. this product must be properly labeled. Store containers in a cool, dry location, away from direct sunlight, sources of intense heat, or
where freezing is possible. Material shoutd be stored in secondary containers, or in a'diked area, as appropriate. Store containers
away from incompatible chemicals. Keep container tightly closed when not in use. Wash thoroughly after using this material.
Storage areas should be made of fire-resistant materials. If appropriate, post waming signs in storage and use areas. Inspect alt
incoming containers before storage, to ensure containers are properly fabeled and not damaged.

Empty containers may contain residual liquid. Therefore, empty containers should be handled with care.

BCS SULFURIC ACID (>51%) M.S.D.S.
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7. HANDLING and STORAGE (Continued)
Bulk Containers: Cannot be handled in metal containers. All tanks and pipelines which contain this material must be iabeled.
Perform routine maintenance on tanks or pipelines which contain this product. Report all leaks immediately to the proper personnel.

Tank Car Shipments: Cannot be transpoited in unlined cold rolled, stainless steel or rubber lined tank cars. Determine
compatibility with the vessel prior to shipment. Tank cars canrying this product should be loaded and unloaded in strict accordance
with tank-car manufacturer’s recommendation and all established on-site safety procedures. Appropriate personal protective
equipment must be used (see Section 8, Engineering Controls and Personal Protective Equipment). All loading and unloading
equipment must be inspected, prior to each use. Loading and unloading operations must be aftended, at all imes. Tank cars must be
level, brakes must be set or wheels must be locked or blocked prior to loading or unloading. Tank car (for loading) or storage tank (for
unloading) must be verified to be comect for receiving this product and be properly prepared, prior to starting the transfer operations.
- Hoses must be verified to be clean and free of incompatible chemicals, prior to connection to the tank car or vessel. Valves and hoses
must be verified to be in the comect positions, before starting transfer operations. A sample (f required) must be taken and verified (if
required) prior to starting fransfer operations. All lines must be blown-down and purged before disconnecting them from the tank car
or vessel.

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in
Section 6 (Accidental Release Measures). Make certain application equipment is locked and tagged-out safely. Always use
this product in areas where adequate ventilation is provided. Decontaminate equipment before maintenance begins by a
triple-rinse with water followed, if necessary, by using acid neutralizing agent and an additional rinse. Collect all rinsates and
dispose of according to applicable Federal, State, or local procedures.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENGINEERING CONTROLS: If required use a corrosion-resistant ventilation system separate from other
exhaust ventifation systems fo ensure that there is no potential for overexposure to sprays, or mists of this product and that
exposures are below those in section 2. Ensure eyewash/safety shower stations are available near areas where this product is
used.

RESPIRATORY PROTECTION: Maintain airbome contaminant concentrations below expasure limits fisted in Section 2
(Composition and Information on Ingredients). If respiratory protection is needed, use only protection authorized in 29 CFR
1910.134, or applicable State regulations. If adequate ventilation is not available or if there is potential for airbome exposure above
the exposure limits (fisted in Section 2) a respirator may be worn up to respirator exposure limitations, check with respirator
equipment manufactures recommendationsfimitations. For a higher level of protection use positive pressure supplied air respiration
protection or Seif Contained Breathing Apparatus or if oxygen levels are below 19.5% or are unknown.

EMERGENCY OR PLANNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS:
Positive pressure, full-facepiece Self Contained Breathing Apparatus; or positive pressure, full-facepiece Self Contained
Breathing Apparatus with an auxiliary positive pressure Self Contained Breathing Apparatus.

EYE PROTECTION: Splash goggles or safety glasses. Face-shields are recommended when the operation can generate
splashes, sprays or mists.

HAND PROTECTION: Wear appropriate gloves for routine industrial use. Use appropriate gloves for spill response, as stated in
Section 6 of this MSDS (Accidental Release Measures).

BODY PROTECTION: Use body protection appropriate for task. Cover-all, rubber aprons, or chemical protective clothing made
from natural rubber or other appropriate materials are generally acceptable, depending upon the task.

BCS SULFURIC ACID (>51%) M.S.D.S.
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9. PHYSICAL and CHEMICAL PROPERTIES
Physical and chemical properties for Sulfuric Acid.

Appearance: Clear oily liquid.

Odor: Odorless.

Solubility: Miscible with water, liberates much heat.

Specific Gravity: 1.84 (98%), 1.71 (78%), 1.40 (50%)

pH: 1 N solution (ca. 5% wiw) = 0.3; 01 N solution (ca. 0.5% wi/w) = 1.2; 0.01 N
solution (ca. 0.05% wiw) =2.1.

% Volatiles by volume @ 21C (70F): No information found.
Boiling Point: ca. 290C (ca. 554F) (decomposes at 340C)
Melting Point: 3C (100%), -32C (93%), -38C (78%), -64C (65%).
Vapor Density (Air=1): 3.4

Vapor Pressure (mm Hg): 1 @ 145.8C (295F)

Evaporation Rate (BuAc=1): No information found.

ODOR THRESHOLD: Not available.

APPEARANCE AND COLOR: No odor.
HOW TO DETECT THIS SUBSTANCE (waming properties): Litmus paper will tum red upon contact with even low concentrations

of this solution.

10. STABILITY and REACTIVITY

STABILITY: Stable.
DECOMPOSITION PRODUCTS: Thermal decomposition products of this solution can include carbon monoxide, carbon dioxide
and oxides of sulfur.

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: This product reacts with bases, reducing agents, alkali metals,
carbides, cyanides, sulfides and metal powders. Do not mix this product with sodium hypochlorite, sodium bisulfite, Chlorine
Sanitizers or Chlorinated Cleaners — a deadly gas can be formed.

HAZARDOUS POLYMERIZATION: Will not occur.
CONDITIONS TO AVOID: Avoid exposure or contact to extreme temperatures and incompatible chemicals.

PART IV isthere any other useful information about this material?

11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: Additional toxicology information for components greater than 1 percent in concentration is provided below.
SULFURIC ACID:

LDsq (oral, rat) 2140 mg/kg LCss {rat) 510 mg/m2 12 hrs LCs (rat) 347 ppm/t hr

SUSPECTED CANCER AGENT: The components of this product are not found on the following lists: FEDERAL OSHA V4
LIST, NTP, CAL/OSHA; and are not considered to be, nor suspected to be, cancer-causing agents by these agencies.

BCS,LLC only adds water to produce lower concentrations of sulfuric acid. The following quote is from a 93% sulfuric acid
MSDS dated 5/7/97 from Rhodia Inc., who is a producer of sulfuric acid and is regarding cancer and strong acid mists. “The
International Agency for Research on cancer (IARC) has classified strong inorganic acid mists.containing sulfuric.as a known
human carcinogen (IARC Category 1). This classification applies to sulfuric acid when it is generated as a mist. There is still
debate in the scientific community whether the studies reviewed by IARC adequately controlled for confounding occupational
exposures and personal habits such as smoking and alcoho! consumption. A few epidemiology studies have suggested a
possible association between sulfuric acid exposure and faryngeal or lung cancer; however, in all these studies, workers
were exposed to many other chemicals, some of which are recognized carcinogens, such as diethylsulfate and nickel.
Considering the muitiple chemical exposures and other limitations of the studies we {Rhodia Inc.) disagree with 1ARC's
conclusions that a cause and effect relationship between cancer and exposure to strong inorganic acid mist containing
sulfuric acid has been demonstrated.”
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11. TOXICOLOGICAL INFORMATION (Continued)

IRRITANCY OF PRODUCT: This product is severely imitating to contaminated tissue.
SENSITIZATION TO THE PRODUCT: No component of this product is known to be a sensitizer.
REPRODUCTIVE TOXICITY INFORMATION: Listed below is information concerning the effects of this product and its
components on the human reproductive system.

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

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

Teratogenicity: This product is not reported to cause teratogenic effects in humans.

Reproductive Toxicity: This product is not reported to cause reproductive effects in humans.
A mutagen is a chemical which causes permanent changes to genetic material (DNA) such that the changes will propagate
through generational lines. An embryotoxin.is a chemical which causes damage to a developing embryo (i.e. within the-first eight
weeks of pregnancy in humans), but the damage does not propagate across generational lines. A teratogen is a chemical which
causes damage to a developing fetus, but the damage does not propagate across generational lines. A reproductive toxin is
any substance which interferes in any way with the reproductive process.

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

MEDICAL _CONDITIONS AGGRAVATED BY EXPOSURE Skin disorders can be aggravated by over-expostire to this product..
inhalation of this products mists may aggravate respiratory conditions.

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and eliminate over-exposure to this product.

12. ECOLOGICAL INFORMATION

ALL. WORK PRACTICES MUST BE AIMED AT ELIMINATING ENVIRONMENTAL CONTAMINATION.

ENVIRONMENTAL STABILITY: No chemical fate data found.

EFFECT OF MATERIAL ON PLANTS or ANIMALS: This product is harmfu! or fatal to plant and animal fife if released into the
environment. As with all chemicals, work practices should be aimed at eliminating environmental releases. Refer to Section 11
{Toxicological Information) for further toxicological data.

EFFECT Of CHEMICAL ON AQUATIC LIFE The toxicity of sulfuric acid to fish is dependent on the resulting pH of the water.
lethality at a ph of 5.0 or below. Required to cause lethality varies depending on the hardness of the water (hard water has some
buffering capacity) and the species of fish {some fish are more resistant to the effects of acidity) McKee, JE, and Wolf, HA (Editors)
Water Quality Criteria, 2™ ed., Publications No. 3-A, p. 279, California State Water Quality Resources Control Board, Sacramento,

CA (Rev. 1963).
As with all chemicals, work practioes‘should be aimed at eliminating environmental releases.

13. DISPOSAL CONSIDERATIONS
PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, State, and local
regulations. This product, if unaltered by use, may be disposed of by treatment at a permitted facility or as advised by your
local hazardous waste regulatory authority. '
EPA WASTE NUMBER: D002 {Characteristic, Cormosivity), applicable to wastes consisting only of this solution.

14. TRANSPORTATION INFORMATION
THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172101 BY THE U.S. DEPARTMENT OF
TRANSPORTATION.

" PROPER SHIPPING NAME: Sulfuric Acid with more than 51% acid
HAZARD C{ ASS NUMBER and DESCRIPTION: 8 (Corirosive Material)
UN IDENTIFICATION NUMBER: . . UN 1830
PACKING GROUP: N
DOT LABEL(S) REQUIRED: Corrosive

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 137

BCS SULFURIC ACID {(>51%) M.SD.S.
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14. TRANSPORTATION INFORMATION—(Continued)
MARINE POLLUTANT: This product does not contain any components which are designated by the Department of Transportation
to be Marine Pollutants. (49 CFR 172.101, Appendix B).
TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATERIAL IS CONSIDERED AS
DANGERQUS GOODS. Use the above information for the preparation of Canadian Shipments.
Note: The latest DOT information is provided, please verify all DOT information as it is subject fo change without nofice.

15. REGULATORY INFORMATION

SARA REPORTING REQUIREMENTS: The components of this product subject to the reporting requirements of Section
302, 304 and 313 of Title i of the Superfund Amendments and Reauthorization Act are as foflows.
' COMPONENT ' SARA 302 SARA304 SARA 313
Sulfuric Acid Yes Yes No

SARA Threshold Planning Quanfity: NA
TSCA INVENTORY STATUS: The components of this product are listed on the TSCA tnventory.

CERCILA REPORTABLE QUANTITY (RQ): Sulfuric Acid = 1000 ibs,

OTHER FEDERAL REGULATIONS: Not applicable.
STATE REGULATORY INFORMATION: Not determined.
CALIFORNIA PROPOSITION 65: No companent of this product is on the Califomia Propasition 65 lists.

LABELING {Precautionary Statements): DANGER! CORROSIVE MATERIAL! LIQUID AND MIST CAUSE SEVERE BURNS TO
ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED. HARMFUL IF INHALED. MAY CAUSE LUNG DAMAGE. Do not get into
eyes, on skin or clothing. Avoid breathing spray or mist. Do not take intemally. Use with adequate ventilation and employ
respiratory protection when exposed to the mist or spray. When handling, wear chemical splash goggles, face shield, rubber gloves
and protective clothing. Do not transfer to unlabeled containers. Wash thoroughly after handling. Keep container closed when not
in use. FIRST AID: In case of contact, immediately flush skin or eyes for at least 15 minutes. if inhaled, move to fresh air. If not
breathing, give artificial respiration. If breathing is difficult, give oxygen. Do not induce vomiting. IN CASE OF FIRE: Use water, dry
chemical, CO,, or alcohol foam. IN CASE OF SPILL: Neutralize residue with acid neutfralizing agent. Refer to MSDS for additional

information.

TARGET ORGANS: Skin, eyes and respiratory system.

WHMIS SYMBOLS:
D1A- Poisonous and Infectious Matenals E- Corrosive Matenal
Very Toxic Materials

BCS SULFURIC ACID (>51%)} M.S.D.S.
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- 16. OTHER INFORMATION

INFORMATION SOURCE: CHEMICAL SAFETY ASSOCIATES Inc.
Rhodia Inc.
PREPARED BY: BASIC CHEMICAL SOLUTIONS

USE.

THIS INFORMATION IS DRAWN FROM RECOGNIZED SOURCES BELIEVED TO BE RELIABLE. BASIC CHEMICAL SOLUTIONS,LLC MAKES NO
GUARANTEES NOR ASSUMES ANY LIABILITY IN CONNECTION WITH THIS INFORMATION. THE USER SHOULD BE AWARE OF CHANGING
TECHNOLOGY, RESEARCH, REGULATIONS AND ANALYTICAL PROCEDURES THAT MAY REQUIRE CHANGES HEREIN. THE ABOVE DATA IS
SUPPUED UPON THE CONDITION THAT PERSONS WILL EVALUATE THIS INFORMATION AND THEN DETERMINE ITS SUITABILITY FOR THEIR

DEFINITIONS OF TERMS

15. OTHER INFORMATION (Continued)

A large number of abbreviations and acronyms appear on a MSDS.
Some of these which are commonly used incdlude the following:

CAS # This is the Chemical Abstract Service Number which uniquely
identifies each constituent. It is used for computer-related searching.

EXPOSURE LIMITS IN AIR:

ACGIH - American Conference of Goveramental Industrial Hygienists, a
professional association which establishes exposure limits.

TLV - Threshold Limit Value - an airbome concentration of a substance
which represents conditions under which it is generally believed that
nearly all workers may be repeatediy exposed without adverse effect.
The duration must be considered, including the 8-hour Time Welghted
Average (TWA), the 15-minute Short Term Expasure Limit, and the
instantaneous Celling Ltevel. Skin adsomption effects must aiso be
caonsidered.

QSHA - U.S. Occupationat Safety and Heaith Administration.

PEL - Permissible Exposure Limit - This exposure value means exactty
the same as a TLV, except that it is enforceable by OSHA. The OSHA
Permissible Exposure Limits are based in the 1989 PELs and the June,
1993 Air Contaminants Rule {Federat Register. 58: 35338-35351 and 58:
40191). Both the current PELs and the vacated PELs are indicated. The
phrase, “Vacated 1989 PEL," is placed next to the PEL which was
vacated by Court Order.

IDLH - Immedlately Dangerous to Life and Health - This level -

represents a concentration from which one can escape within 30-minutes
without suffering escape-preventing or permanent injury. The DFG - MAK
is the Republic of Germany's Maximum Exposure Level, similar to the
U.S. PEL. NIOSH is the National Institute of Occupational Safety and
Health, which is the research am of the U.S. Occupational Safety and
Health Administration (OSHA). NIOSH issues exposure guidelines called
Recommended Exposure Levels (RELs). When no exposure guidelines
are established, an entry of NE is made for reference.

FLAMMABILITY LIMITS iN AIR:

Much of the information related to fire and explosion is derived from the
National Fire Protection Association (NFPA). LEL - the iowest percent of
vapor in air, by volume, that will expiode or ignite in the presence of an
ignition source. UEL - the highest percent of vapor in air, by volume, that
will explode or ignite in the presence of an ignition source.

TOXICOLOGICAL INFORMATION:

Possible health hazards as derived from human data, animal studies, or
from the results of studies with similar compounds are presented.
Definitions of some ferms used in this secfion are: LDy - Lethal Dose
{solids & fiquids) which kills 50% of the exposed animals; LCs, - Lethal
Concentration {gases) which kils 50% of the exposed animals; ppm
ooncentrat:on expressed in parts of material per million parts of air or
water; mg/m® concentration expressed in weight of substance per volume
of ai, mg/kg quantity of material, by weight, administered to a test
subject, based on their body weight in kg. Data from several sources are
used to evaluate the cancer-causing potential of the materdal. The
sources are: IARC - the Interational Agency for Research on Cancer;
NTP - the National Toxicology Program, RTECS - the Registry of Joxic
Effects of Chemical Substances, OSHA and CAL/OSHA. {ARC and NTP
rate chemicals on a scale of decreasing potential to cause human cancer
with rankings from 1 to 4. Subrankings (2A, 2B, etc)) are also used.
Other measures of taxicity include TOLo, the lowest dose to cause a
symptom and TCLo the lowest concentration to cause a symptom; TDo,
LDOLo, arxd LDo, or TC, TCo, LClLo, and LCo, the lowest dose (or
concentration) to cause death. BE{ - Biological Exposure Indices,
represent the levels of detenminants which are most likely to be observed
in specimens collected from a healthy worker who has been exposed to
chemicals to the same extent as a worker with inhalation exposure fo the
TLV.

REGULATORY INFORMATION:

This section explains the impact of various laws and regulations on the
material. EPA is the U.S. Environmental Protection Agency. WHMIS is
the Canadian Workpiace Hazardous Materials information System. DOT
and TC are the U.S. Department of Transportation and the Transport
Canada, respectively. QOther acronyms used are: Superfund
Amendments and Reauthorization Act (SARA), the Toxic Substance
Control Act (TSCA). Marine Pollutant status acconding to the DOT;
Caffomia's Safe Drinking Water Act {Proposition 65), the
Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA or Superfund); and various state regulations.
This section also includes information on the premutlmary warnmgs
which appear on the materials package {abel.
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PART l ~What is the material and what do | need to know in an emergency? e

MATERIAL SAFETY DATA SHEET

Prepared to U.S. OSHA, CMA, ANSI and Canadian WHMIS Standards

BASIC CHEMICAL SOLUTIONS

U

1. PRODUCT IDENTIFICATION :
BCS SODIUM HYPOCHLORITE

TRADE NAME (AS LABELED):

CHEMICAL NAME/CLASS:

PRODUCT USE:

SUPPLIER/IMANUFACTURER'S NAME:

ADDRESS:

BUSINESS PHONE:

EMERGENCY PHONE:

DATE OF PREPARATION:

SOLUTION (5 - 12.5%)

Hypochlorous acid salt,

Bleach, disinfectant, waste water treatment additive.
BASIC CHEMICAL SOLUTIONS
Corporate Office

525 Seaport Bivd.
Redwood City, CA 94063

8004114227
CHEMTREC: 800-424-9300

November 13, 2003

Siusted no entiende las Hojas de Informacion de Seguridad sobre Materials, busque a alguien para que sela
explique a usted en detatle.
{If you do not understand the Material Safety Data Sheet, find someone to explain it to you in detail.}

2. COMPOSITION and INFORMATICN ON INGREDIENTS

Water and other ingredients.

praduct

each present in less than 1 percent concentration in this

CHEMICAL NAME CAS # woﬁv EXPOSURE LIMITS IN AIR
ACGH OSHA NIOSH
TWA STEL PEL STEL IDLH OTHER
mg/m® mg/m’ mgm’ | mgm® | moym’ mg/m’®
Sadium Hypochlorite Solution 7681-52-9 5-15 0.5 ppm as 1 ppm 0.5 ppm 1ppm 10 ppm NE
Cly as G, asCl; asCh asCh
The other ingredients are | Balance | The components present in the batance of this product do not contribute any

significant, additional hazards. All hazard inforrnation pertinent to this product
has been presented in the remaining sections of this Material Safety Data
Sheet, per the requirements of Federal Occupational Salety and Health -

|| Hazard Communication Standard (29 CFR 1910.1200).

NE = Not Established. C = Ceiling Limit. See Section 16 for Definitions of Terms Used.
NOTE: Al WHMIS required information is included. It is located in appropriate sections based on the ANS! Z400.1-1993 format.

BCS SODIUM HYPOCHLORITE M.S.D.S.
PAGE 10F 9




3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: This product is light-yellow to gree solution with a strong chlorine-iike smell. This solution is
coirosive to skin. Causes burns to skin, eyes, respiratory tract and mucous membranes. Harmful or fatal if swallowed. In
the event of fire or spill, adequate precautions must be taken. This product will react with acids to release toxic chlorine

gas. if invoived in a fire, this product may decompose to produce a variety of compounds (i.e. chlorine, sodium oxide,
oxygen). Emergency responders must wear the proper personal protective equipment suitable for the situation to which
they are responding.

SYMPTOMS OF OVER-EXPOSURE BY ROUTE OF EXPOSURE: The |  HAZARDOUS MATERIAL
most significant route of occupational overexposure are inhalation and INFORMATION SYSTEM
contact with skin and eyes. The symptoms of overexposure to this product

are as follows: _ | HEALTH - ;BLUE 3

iNHALATION: If mists or sprays of this solution are inhaled, this product
may cause pulmonary irtation, imitation of the mucus membranes,
coughing, and a sore throat. Inhalation of this product may cause damage
to the tissues of the respiratory system producing potentially fatal lung

disorders {chemical pneumonitis and pulmonary edema). If mixed with FLAMMABILITY ®| o
acids, hypachiorite solutions release large amounts of chlorine gas. This
gas can cause severe imitation of the nose and throat. Exposure to high

levels of chlorine gas may resuit in severe lung damage. . 7

TY eeow
CONTACT WITH SKIN or EYES: Severe irritation andfor bums can occur REACTIVI 2
following eye exposure. Contact may cause impairment of vision and
comeal damage possibly blindness. Sodium hypochlorite mist and

solutions can cause skin irritation. In severe cases, chemical bums may PROTECTIVE D
result. This product is a skin sensitizer; prolonged or repeated over- =

exposures can result in allergic contact dermatitis. eEs | mesematory | oS B0DY
SKIN ABSORPTION: Skin absorption is not anticipated to be a significant

route of over-exposure to any component of this product. @ SEE SECTION 6 % t‘w
INGESTION: Though ingestion is not anticipated to be a significant route

of over-exposure to this product. If ingestion does occur, hypochlorite For routine industrial applications

solutions release hypochlorous acid on contact with gastric juices, and
ingestion causes imitation and corrosion of mucous membranes, pain, vomiting, and edema of the pharynx -and |arynx
reduced blood pressure, delirium and coma may occur. Ingestion of large quantities may be fatal.

INJECTION: Though injection is not anticipated to be a significant route of over-exposure to this product, if it occurs, local
reddening, nssue swelling, and discomfort may resuit.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lax. Terms.

ACUTE: This solution is corrosive, and can bum and damage eyes, skin, mucous membranes, and any other exposed
tissue. If inhaled, initation of the respiratory system may occur, with coughing, and breathing difficuity. Though unlikely to
occur during occupational use, ingestion or inhalation of large quantities may be fatal.

CHRONIC: Repeated skin contact with this product may result in dermatitis (inflammation and reddening of the skin).
Saodium Hypochlorite, a component of this product, is a skin sensifizer; prolonged or repeated over-exposures can resuit in
allergic contact dermatitis.

PART Wl what should 1 do if a hazardous situation occurs?
4. FIRST-AID MEASURES

SKIN EXPOSURE: If the product contaminates the skin, Rinse skin immediately with plenty of water for 15-20 minutes.
Take off contaminated clothing, taking care not to contaminate eyes. Washing with large amounts of dean water should
continue until affected skin surface no longer feels slippery. Victim must seek medical attention.

Call a poison control center or doctor for treatment advice.

BCS SCDIUM HYPOCHLORITE M.S.D.S.
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4. FIRST-AID MEASURES (Continued)

EYE EXPOSURE: If this product enters the eyes, open victim's eyes while under gentle running water. Use sufficient force to
open eyelids. Have victim “roll” eyes. Minimum flushing is for 15-20 minutes. Remove contact lenses, if present, after the
first 5 minutes, then continue rinsing eye. Do not attempt to neutralize. Oils or ointments should not be used at this time.
Call a poison control center or doctor for treatment advice. Victim must seek immediate medical attention.

INHALATION: If vapors, mists, or sprays of this product are inhaled, remove victim to fresh air. If person is not breathing,
call 911 or an ambulance, then give artificial respiration, preferably mouth-to-mouth if possible. Remove or cover gross
contamination to avoid exposure to rescuers. Do not give anything by mouth to an unconscious person.

INGESTION: If this product is swallowed, call a poison control center or doctor immediately for treatment advice. Do not
induce vomiting unless told to do so by a poison control center or doctor. Have person sip a glass of water if able to
swallow. Never induce vomiting or give diluents {milk or water) to someone who is unconscious, having convulsions, or
unable to swallow. If spontaneous vomiting occurs, have victim lean forward with head down to avoid breathing in of
vomitus, rinse mouth and administer more water.

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

Note to Physicians: Symptomatic. Treatment and supportive therapy as indicated. Do NOT give acidic antidotes such as
juice, soft drink, vinegar, etc. This product contains materials that may cause severe pneumonitis if aspirated. If
ingestion has occurred less than 2 hours earlier, carry out careful gastric lavage; use endotracheal cuff if avaitable, to
prevent aspiration. Observe patient for respiratory difficulty from aspiration pneumonitis. Give artificial resuscitation and
appropriate chemotherapy if respiration is depressed. Following exposure the patient should be kept under medical
review for at least 48 hours as delayed pneumonitis may occur. Pulmonary edema is likely and may be delayed. Steroid
therapy, if given early, may be effective in preventing or alleviating edema.

5. FIRE-FIGHTING MEASURES

FLASH POINT, °C {method): Notflammable.
AUTOIGNITION TEMPERATURE, °C: Not flammable.
FLAMMABLE LIMITS (in air by volume, %): Lower {LEL): Not applicable. NFPA RATING

Upper {UEL): Not appiicable.

FIRE EXTINGUISHING MATERIALS:

Water Spray: YES Carbon Dioxide: YES FLAMMRSILTY
Foam: YES Dry Chemical: YES

Halon: YES Other: Any "ABC" Class. 0
UNUSUAL FIRE AND EXPLOSION HAZARDS: Sodium hypochlorite is a stong oo REacTTY

chemical oxidant, but solutions do not support combustion. Not considered
flammable or combustible. Reaction with nitrogen compounds, chlorcorganic
compounds, or easily oxidizable compounds (reducing agents) may be explosive.
This material is non-flammable but is decomposed by heat and fight, causing a . OTHER

pressure build-up, which could result in an explosion. When heated, it may release
chlorine gas. Vigorous reaction with oxidizable or organic materials may resutt in fire. Contact with afuminum, tin or zinc will
result in the generation of heat and release of hydrogen gas.  Run-off from fire control may cause pollution. Keep fire-exposed
containers cool with water spray to prevent rupture due to excessive heat. High pressure water hose may spread product from
broken containers increasing contamination. If involved in a fire, this product may decompose to produce a variety of compounds
{i.e. chlorine, sodium oxide, oxygen). Emergency responders must wear the proper personal protective equipment suitable for the
situation to which they are responding. Products. of combustion are initating to the respiratory. tract. and may. cause breathing
difficulty. Symptoms may be delayed several hours or longer depending upon the extent of exposure

Explosion Sensitivity to Mechanical Impact: Not sensitive.

Explosion Sensitivity to Static Discharge: Not sensitive.
SPECIAL FIRE-FIGHTING PROCEDURES: Incipient fire responders should wear eye protection. Structural fire fighters
must wear Self-Contained Breathing Apparatus and full protective equipment. Move fire-exposed containers, if it can be done
without risk to firefighters. If possible, prevent run-off water from entering storm drains, bodies of water, or other
environmentally sensitive areas. If necessary, discard or decontaminate fire response equipment using water and sodium

\ bicarbonate before returning such equipment to service.
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6. ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPONSE: Uncontrolled releases should be responded io by frained pefsonnel using pre-planned
procedures. Proper protective equipment should be used. In case of a spill, clear the affected area, protect people, and
respond with trained personnel.

The proper personal protective equipment for incidental releases {(e.g-1 L of the product released in a well-ventilated area)
use impermeable gloves, specific for the material handled, goggles, face shield, and appropriate body protection. In the event
of a large release, use impermeable gloves, specific for the material handled, chemically resistant suit and boots, and hard-
hat. Self Contained Breathing Apparatus or respirator may be required where engineering confrols are not adequate or
conditions for potential exposure exist. When respirators are required, Select NIOSH/MSHA approved based on actual or
potential airborne concentrations in accordance with latest OSHA and/or ANSI recommendations.

Absorb spilled liquid with polypads or other suitable absorbent materials. Neutralize residue with sadium bicarbonate and
water rinse. Decontaminate the area thoroughly. Test area with litmus paper to confirn neutralization. Place all spilf residue
in a suitable container. Dispose of in accordance with Federal, State, and local hazardous waste dlsposal regulations (see
Section 13, Disposal Considerations).

Deactivation For Small Spills: Hypochlorite can be broken down by covering it with a reducing agent such as sodium
sulfite or sodium thiosulfate.

PART ll How can | prevent hazardous situations from occurring

7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting this product ON YOU or IN YOU. Wash
hands after handling this product. Do not eat or drink while handling this material. Remove contaminated clothing immediately.
Discard contaminated clothing items, or launder before re-use. {nform anyone handling such contaminated laundry of the hazards
associated with this product. Use ventilation and other engineering controls to minimize potential exposure to this product.

STORAGE AND HANDLING PRACTICES: All employees who handle this material should be trained to handle it safely. Avoid
breathing mists or sprays generated by this product. Use in a well-ventilated location.

For Non-Bulk Containers: Open containers slowly, on a stable surface. Containers of this product must be properly labeled. Store
containers in a coal, dry location, away from direct sunlight, sources of intense heat, or where freezing is possible. Material should
be stored in secondary containers, or in a diked area, as appropriate. Store containers away from incompatible chemicals. Keep
container tightly closed when not in use. Wash thoroughly after using this material. Storage areas should be made of fire-resistant
materials. If appropriate, post waming signs in storage and use areas. Inspect all incoming containers before storage, to ensure
containers are properly {abeled and not damaged. Empty containers may contain residual liquid, therefore, empty containers shouid
be handled with care.

Bulk Containers: All tanks and pipelines which contain this material must be labeled. Perform routine maintenance on tanks or
pipelines which contain this product. Report all leaks immediately to the proper personnel.

Tank Car Shipments: Tank cars camying this product should be loaded and unloaded in strict accordance with tank-car
manufacturer’s recommendation and alf established on-site safety procedures. Appropriate personal protective equipment must be
used (see Section 8, Engineering Confrols and Personal Protective Equipment.). Ali loading and unloading equipment must be
inspected, prior to each use. Loading and unloading operations must be attended, at all times. Tank cars must be level, brakes must
be set or wheels must be locked or blocked prior to loading or unloading. Tank car {for loading) or storage tank (for unloading) must
be verified to be comrect for receiving this product and be properly prepared, prior to starting the transfer operations. Hoses must be
verified {o be clean and free of incompatible chemicals, prior to connection to the tank car or vessel. Valves and-hoses must be
verified to be in the correct positions, before starting transfer operations. A sample (if required) must be taken and verified (if required)
prior to starting transfer operations. - All lines must be blown-down and purged before disconnecting them from the tank car or vessel.

PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in Section 6
{Accidental Release Measures). Make certain dpplication equipment is locked and tagged-out safely. Always use this product in
areas where adequate ventifation is provided. Decontaminate equipment before maintenance begins by a triple-rinse with water
followed, if necessary, by using sodium bicarbonate and an additionaf rinse. Collect all rinsates and dispose of according to
applicable Federal, State, or local pracedures.
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8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTHATION AND ENGINEERING CONTROLS: If required use a corrosion—esistant ventilation system separate from other
exhaust ventilation systems to ensure that there is no potential for overexposure to sprays, or mists of this product and that
exposures are below those in section 2 (Composition and Information on Ingredients). Ensure eyewash/safety shower stations are
available near areas where this product is used.

RESPIRATORY PROTECTION: Maintain airbome contaminant concentrations below exposure limits listed in Section 2
{Composition and Information on Ingredients). If respiratory protection is needed, use only protection autherized in 29 CFR
1910.134, or applicable State regulations. if adequate ventilation is not available or if there is potential for airbome exposure above
the exposure limits (listed in Section 2) a respirator may be wom up to respirator exposure limitations, check with respirator
equipment manufactures recommendationsflimitations. For a higher level of protection use positive pressure supplied air resp«ratlon
protection or Self Contained Breathing Apparatus or if oxygen levels are below 19.5% or are unknown.

EMERGENCY OR PLANNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS:
Positive pressure, fuil-facepiece Self Contained Breathing Apparatus; or positive pressure, full-facepiece Self Contained
Breathing Apparatus with an auxiliary positive pressure Self Contained Breathing Apparatus.
EYE PROTECTION: Splash goggles or safety glasses. Face-shields are recommended when the operation can generate splashes,
sprays or mists.
HAND PROTECTION: Wear approprigte gloves for routine industrial use. Use appropriate gloves for spill response, as stated in
Section 6 of this MSDS {Accidental Release Measures).
‘BODY PROTECTION: Use body protection appropriate for task. Cover-all, rubber aprons, or chemical protective clothing made
from natural rubber are generally acceptable, depending upon the task.

9. PHYSICAL and CHEMICAL PROPERTIES

RELATIVE VAPOR DENSITY (air = 1): Not available. EVAPORATION RATE (n-BuAc=1): Similar to water.
SPECIFIC GRAVITY (water = 1): 1.198 MELTING/FREEZING POINT: -13.6°C (7.5°F).
SOLUBILITY IN WATER: Completely soluble. BOILING POINT: Decomposes above 40°C {1 04°F)
VAPOR PRESSURE, mm Hg @ 21 °C: 12 mmHg. pH: 11-13

ODOR THRESHOLD: 0.06 ppm (detection), for Chlcrine.
LOG WATER/OIL DISTRIBUTION COEFFICIENT: Not avatlable.

APPEARANCE AND COLOR: This product is light-yellow to green solution with a strong chiorine-like smefl.
HOW TO DETECT THIS SUBSTANCE (warning properties): Litmus paper will tum blue-purple upon contact with this
solution. -

10. STABILITY and REACTIVITY

STABILITY: Stable at room temperature.

DECOMPOSITION PRODUCTS: Thermal decomposition products of this solution can include: Chiorine, sodium oxide,
oxygen, oxides of chlorine, sodium chlorate, and hydrogen.

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: This product reacts with strong acids producing heat and
chlorine gas, which is toxic. Other incompatibles include organic material, cellulose, oxidizable materials, ammonia, urea,
ammonium salts, ethyleneimine, cyanides, nitrogen compounds, alcohols, metals, and metal oxides. Reacts with metals
to produce flammable hydrogen gas. Metal and metal oxide catalysts decompose hypochlorites, evolving oxygen and.
often causing explosions. May react explosively with nitrogen containing compounds or form chloroamines, which are
explosive. Alkaline hypochlorite solutions may react explosively with some chloroorganic. compounds. s

HAZARDOUS POLYMERIZATION: Wil not occur.
CONDITIONS TO AVOID: Avoid exposure or contact to extreme temperatures and incompatible chemicals.
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PART IV isthere any other useful information about this material?

11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: Additional toxicology information for components greater than 1 percent in concentration is provided
below.

SODIUM HYPOCHLORITE:

Eye effects-Rabbit, aduft 10 mg Moderate imitation effects

Microsomal Mutageniticity Assay-Safmonella typhimurium 1 mgfplate

Cytogenetic Analysis-Human: lymphocyte, 100 ppv24 hours

Orat-Woman TDLo: 1 g/kg: Central nervous system effects, Blood pressure effects,
intravenous-Man TDLo: 45 mg/kg: Pulmonary system effects

Oral-Mouse LDsy- 5800 mg/kg

Oral-Rat LDsq: 8910 mg/kg

SUSPECTED CANCER AGENT: The major components of this product are not found on the following lists: FEDERAL
OSHA Z LIST, NTP, 1ARC, CAL/OSHA; and are therefore not considered to be, nor suspected to be, cancer-causing agents
by these agencies. ]
IRRITANCY OF PRODUCT: This product is severely imitating and corrosive to contaminated tissue.
SENSITIZATION TO THE PRODUCT: Sodium Hypochiorite, a component of this product, is a sensitizer. Prolonged or
repeated skin contact can result in the development of rashes, welts, and other allergy-like symptoms.

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

utagenicity: This praduct is not reported to produce mutagenic effects in humans. Sodium hypochlorite caused mutations

in several short-term studies using bacteria and cultured mammalian cells. The significance of these tests is unclear. It
was not mutagenic in tests (chromosome aberration and micronucleus) on live animals.

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

Teratogenicity: This product is not reported to cause teratogenic effects in humans.

Reproductive Toxicity: This product is not reported to cause reproductive effects in humans.
A mutagen is a chemical which causes permmanent changes fo genetic material (DNA) such that the changes will propagate
through generational lines. An embryotoxin is a chemical which causes damage to a developing embryo (i.e. within the first eight
weeks of pregnancy in humans), but the damage does not propagate across generational lines. A feratogen is a chemical which
causes damage lo a developing fetus, but the damage does not propagate across generational lines. A regmductlve toxin is
any substance which interferes in any way with the reproductive process.

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

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE Skin disorders can be aggravated by over-exposure to this
product. Inhalation of this products mists may aggravate respiratory conditions.

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and eliminate over-exposure to this product.

_ 12. ECOLOGICAL INFORMATION

ALL WORK PRACTICES MUST BE AIMED AT ELIMINATING ENVIRONMENTAL CONTAMINATION.

ENVIRONMENTAL STABILITY: The components of this product are relatively stable in the environment;_they may degrade,
after time, into other organic and inorganic consfituents. Additional environmental data are available as follows:

SODIUM HYPOCHLORITE: Water solubility = 29.4 g/ 100 mL (25-€).
EFFECT OF MATERIAL ON PLANTS or ANIMALS: This product is harmful or fatal to plant and animal fife if this product is
released into the environment. Refer to Section 11 {Toxicologicat information) for further data on the effects of this product's

components on test animals.
Invertebrate and Microbial Toxicity: LOEC Oncorhynchus kisutch 0.02 mg/ |.
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12. ECOLOGICAL INFORMATION (Continued)
EFFECT OF CHEMICAL ON AQUATIC LIFE: This product can substantially raise the pH of an aquatic environment and can
be extremely toxic to fish and aquatic plants. As with all chemicals, work practices should be aimed at eliminating
environmental releases.
Fish Toxicity:  LC50 (48 hr) rainbow trout 0.07 mg/ L.
LC50 (96 hr) fathead minnow 5.8 mg/l.

13. DISPOSAL CONSIDERATIONS

PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, State, and focal
regulations. This product, if unaitered by use, may be disposed of by treatment at a permitted facility or as advised by your
local hazardous waste regulatory authority.

EPA WASTE NUMBER: D002 (Characteristic, Corrosivity), applicable to wastes consisting only of this solution.

14. TRANSPORTATION INFORMATION

THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172101 BY THE U.S. DEPARTMENT OF
JRANSPORTATION.

PROPER SHIPPING NAME: " "Hypochlorite solution
HAZARD CLASS NUMBER and DESCRIPTION: 8 (Cormrosive Material)
UN IDENTIFICATION NUMBER: UN 1791

PACKING GROUP: |

DOT LABEL{S) REQUIRED: Corrosive

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 154

MARINE POLLUTANT: This product does not contain any components which are designated by the Department of
Transportation to be Marine Pollutants. (49 CFR 172.101, Appendix B).
TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATERIAL IS

CONSIDERED AS DANGEROUS GOODS. Use the above information for the preparation of Canadian Shipments.
Note: The latest DOT information is provided, please verify ail DOT information as itis subject to change without notice.

15. REGULATORY INFORMATION

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

COMPONENT SARA 302 SARA 304 SARA 313
Sodium Hypochlorite No Yes No

SARA Threshold Planning Quantity: Not applicable.

TSCA INVENTORY STATUS: The components of this product are listed on the TSCA Inventory.

CERCLA REPORTABLE QUANTITY (RQ): Sodium Hypochlorite = 100 Ibs.

OTHER FEDERAL REGULATIONS: Not applicable.

STATE REGULATORY INFORMATION: Components of this product are covered under specific State regulations, as
denoted below:

iiinols - Toxic Substance List: Sodium
New Jersey - Right to Know Hazardous
Substance List: Sodium Hypochlorite
North Dakota - List of Hazardous Chemicals,
Reportable Quantities: Sodium Hypochlorite.

CALIFORNIA PROPOSITION 65 No component of this product is on the California Proposition 65 lists.
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15. REGULATORY INFORMATION (Continued)
If this product is used for the purpose of a pesticide it would be a violation of federal law to use this product in 2 manner
inconsistent with its labeling. Call BCS to see if your required use is covered by our label. The following labeling section
is taken from our pesticide label but has no directions for use. it does not constitute a pesticide label. It is for information
only.
LABELING (Precautionary Statements): KEEP OUT OF REACH OF CHILDREN - DANGER - PELIGRO _
HAZARDS TO HUMANS AND DOMESTIC ANIMALS: BANGER: Corrosive, may cause severe skin or chemical bums to broken
skin. Causes eye damage. May be fatal if swallowed. Avoid breathing vapors. Do not get in eyes, on skin, or on clothing. Wear
goggles or face shield and rubber gloves when handling this product. Wash hands after handling. Vacate poorly ventilated areas
as soon as possible. Do not retum until odors have dissipated.
ENVIRONMENTAL HAZARDS: This product is toxic to fish and aquatic organisms. Do not discharge effluent containing this
product into lakes, streams, ponds, estuaries, oceans, or other waters unless in accordance with the requirements of a National
Pallutant Discharge Elimination System (NDPES) penmit and the penmitting authority has been notified in writing prior to discharge.
Do not discharge effluent containing this product to sewer systems without previously notifying the local sewage treatment plant
authonty. For guidance contact your State Water Board or Regional Office of the EPA.

PHYSICAL OR CHEMICAL HAZARDS: STRONG OXIDIZIING AGENT: Mix only with water according to label directions.
Mixing this product with chemicals (e.g. ammonia. acids, detergents, etc.) or organic matter (e.g. urine, feces, etc.) will
release chlorine gas which is irritating to eyes, lungs and mucous membranes. '

STORAGE AND DISPOSAL: Store this product in a cool dry area, away from direct sunlight and heat to avoid
deterioration. In case of spill, flood areas with large quantities of water. Product or rinsates that cannot be used should be
diluted with water before disposal in sanitary sewer (see Environmental Hazards). Do not contaminate food or feed by
storage, disposal or cleaning of equipment.

If in eyes: Hold eye open and rinse slowly and gently with water for 15-20 minutes. Remove contact lenses, if present,
after the first 5 minutes, then continue rinsing eye. Call a poison control center or doctor for treatment advice. Call a
poison control center or doctor for further treatment advice.

If on skin or clothing: Take off contaminated clothing. Rinse skin immediately with plenty of water for 15-20 minutes. Call
a poison control center or doctor for treatment advice.

If swallowed: Call a poison control center or doctor immediately for treatment advice. Have person sip a glass of water if
able to swallow. Do not induce vomiting unless told to do so by a poison contral center or doctor.

If inhaled: If person is not breathing, call 911 or an ambulance, then give artificial respiration, preferably mouth-to-mouth if
possible. Do not give anything by mouth to an unconscious person.

Note to Physician: Probable mucosal damage may contraindicate the use of gastric lavage.

In case of fire: Use dry chemical, CO,, or alcchol foam. In case of spill: Neutralize residue with sodium bicarbonate and
rinse area. Place in suitable container. Refer to MSDS for additional information.

TARGET ORGANS: Skin, eyes and respiratory system.

WHMIS SYMBOLS: .
E- Comrosive Matenal D2B- Poisonous and Infectious Materials/Other Effects |-

T
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16. OTHER INFORMATION

INFORMATION SOURCE:

PREPARED BY:

CHEMICAL SAFETY ASSOCIATES, Inc.

BASIC CHEMICAL SOLUTIONS

USE.

THIS INFORMATION 1S DRAWN FROM RECOGNIZED SOURCES BELIEVED TO BE RELIABLE. BASIC CHEMICAL SOLUTIONS MAKES NO
GUARANTEES NOR ASSUMES ANY LIABILITY IN CONNECTION WITH THIS INFORMATION. THE USER SHOULD BE AWARE OF CHANGING
TECHNOLOGY, RESEARCH, REGULATIONS AND ANALYTICAL PROCEDURES THAT MAY REQUIRE CHANGES HEREIN. THE ABOVE DATA IS
SUPPUED UPON THE CONDITION THAT PERSONS WILL EVALUATE THIS INFORMATION ANO THEN DETERMINE ITS SUITABILITY FOR THEIR

DEFINITIONS OF TERMS
A large number of abbreviations and acronyms appear on a MSDS. Soma of these which are commonly used-include the foflowing:

CAS #: This is the Chemical Abstract Service Number which uniquely
identifies each constituent. 1tis uséd for computer-related searching.

EXPOSURE LIMITS IN AIR:

ACGIH - Amencan Conference of Gavemmental fndustrial Hygienists, a
professional association which establishas exposure limits.

TLV - Threshold Limit Value - an airbome concentration of a substance
which represents conditions under which it is generally believed that neady all
workers may be repeatedly exposed without adverse effect  The duration
must be considered, including the 8-hour Time Weighted Average (TWAJ,
the 15-minute Short Term Exposure Limit, and the instantaneous Cefiing
Level. Skin adsorption effects must also be considered.

OSHA - U.S. Occupationat Safety and Health Admenistration.

PEL - Permissible Exposure Limit - This exposure value means exactly the
same as a TLV, except that it is enforceable by OSHA. The OSHA
Permissible Exposure Limits are based in the 1989 PELs and the June, 1993
Air Contaminants Rule (Federal Register: 58: 35338-35351 and 58: 40191).
Both the cumrent PELs and the vacated PELs are indicated. The phrase,
“Vacated 1989 PEL,” is placed next to the PEL which was vacated by Court
Order.

iDLH - Immediately Dangerous to Life and Health - This level represents a
concentration from which one can escape within 30-minutes without suffering
escape-preventing or permanent injury. The DFG - MAK is the Republic of
Germany's Maximum Exposure Level, similar to the U.S. PEL. NIOSH is the
National Institute of Occupational Safety and Health, which is the research
am of the U.S. Occupational Safety and Health Adminisiration (OSHA).
NIOSH issues expasure guidelines called Recommended Exposure Levels
(RELs). When no exposure guidelines are estabiished, an entry of NE is
made for reference.

HAZARD RATINGS:

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM: Health Hazard: 9
{minimal acute or chronic expasure hazard). 1 (slight acute or chronic
exposure hazard); 2 (moderate acute or significant chronic exposure hazard),
3 {severe acute exposure hazard; oOnetime oOver-exposure can result in
permanent injury and may be fatal), 4 (extreme acute exposure hazard,
onetime over-exposure can be fatal). Flammabitity Hazard: @ (minimal
hazard); 1 (materials that require substantial pre-heating before buming); 2
{combustible liquid or solids; liquids with a flash point of 38-93°C [100-200°F]});
3 (Class 1B and IC flammable liquids with flash points below 38°C {100°F]); 4
(Class A flammable liquids with flash points below 23°C [73°F] and boiling
_points below 38°C [100°F]). Reactivity Hazard: © (normally stable); 1
{material that can become unstable at elevated temperatures or which can
react slightly with water); 2 (materials that are unstable but do not detonate or
which can react violently with water); 3 (materials that can detonate when
initiated or which can react explosively with water); 4 (materials that can
detonate at normal temperatures or pressures).

NATIONAL FIRE PROTECTION ASSOCIATION: Health Hazard: 0 (material
that on exposure under fire conditions would offer no hazard beyond that of
ordinary combustible materials), 1 (materials that on exposure under fire
conditions could cause imitation or minor residual injury), 2 (materials that on
intense or continued exposure under fire conditions could cause temporary
incapacitation or possible residual injury), 3 {(materials that can on short
exposure could cause serious temporary or residual injury); 4 (materials that
under very short exposure could cause death or major residual injury).

Flammability Hazard and Reactivity Hazard: Refer to definitions for

“Hazardous Materials Identification System”.

FLAMMABILITY LIMITS IN AIR:

Much of the information refated to fire and explosion is derived from the
National Fire Protection Association (NFPA). Flash Point - Minirwm
temperature at which a liquid gives off suffident vapors to form an ignitable
mixture with air.  Autoigntion Temperature: The minimum temperature
required to initiate combustion in air with no other source of ignition. LEL - the
lowest percent of vapor m air, by volume, that will expiode or ignite in the
presence of an ignition source. UEL, - the highest percent of vapor in air, by
voiume, that will expfode or ignite in the presence of an ignition source.

TOXICOLOGICAL iINFORMATION:

Paossible health hazards as derived from human data, animal studies. or from
the results of studies with similar compounds are presented. Definitions of
some temms used in this section are: LDg - Lethal Dose (solids & liquids)
which kills 50% of the exposed animals; LCs - Lethal Concentration (gases)
which kills 50% of the exposed animals; ppm concentration expressed in
parts of material per milion parts of air or water; mg/m® concentration
expressed in weight of substance per wvolume of air, mgikg quantity of
material, by weight, administered to a test subject, based on their body weight
in kg. Data from several sources are used to evaluate the cancer-causing
potential of the material. The sources are: ARC - the Intemational Agency for
Research on Cancer, NTP - the National Toxicalogy Program, RTECS - the
Registry of Toxic Effects of Chemical Substances, OSHA and CAL/QSHA.
{ARC and NTP rate chemicals on a scale of decreasing potential to cause
human cancer with rankings from 1 to 4. Subrankings (2A, 2B, efc.) are also
used. Other measures of toxicity include TDLo, the lowest dose to cause a
symptomn and TCLo the lowest concentration to cause a symptom; TDo,
LDLo, and Do, or TC, TCo, LClo, and LCo, the lowest dose (or
concentration) {o cause death. BEI - Biological Exposure indices, represent
the levels of determinants which are most likely to be observed in specimens
collected from a healthy worker who has been exposed to chemicals to the
same extent as a worker with inhalation exposure to the TLV.

REGULATORY INFORMATION:

This section explains the impact of varous laws and regulations on the
material. EPA is the U.S. Environmental Protection Agency. WHMIS is the
Canadian Workplace Hazardous Materials information System. DQT and TC
are the U.S. Department of Transportation and the Transport Canada,
respectively. Other acronyms used are: Superfund Amendments and
Reauthorization Act (SARAJ; the Toxic Substance Control Act {TSCA);
Marine Pollutant status according to the DQT; Cafifomia’s Safe Drinking Water
Act {Proposition 65). the Comprehensive Envirc i Resp
Compensation, and Liabllity Act (CERCLA or Superfund); and vanous
state regulations. This section also includes information on the precautionary
warnings which appear on the materials package label.
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MATERIAL SAFETY DATA SHEET

Prepared to U.S. OSHA, CMA, ANSI and Canadian WHMIS Standards

BASIC CHEMICAL SOLUTIONS

[

PART |  whatis the material and what do | need to know in an emergency?

T T

1. PRODUCT IDENTIFICATION

TRADE NAME (AS LABELEDY):

CHEMICAL NAME/CLASS:

PRODUCT USE:

SUPPLIER/MANUFACTURER'S NAME:

ADDRESS:

BUSINESS PHONE:
EMERGENCY PHONE:

DATE OF PREPARATION:
DATE OF REVISION:

BCS SODIUM HYDROXIDE LIQUID
(1% - 50%)
Sodium Hydroxide Solution

Metal finishing, neutralization, industrial cleaners, chemical
processing.

BASIC CHEMICAL SOLUTIONS
Corporate Office

525 Seaport Blvd.

Redwood City, CA 94063

8004114227
CHEMTREC: 800-424-9300

May 7, 2003
July 21, 2006

Si usted no entiende las Hojas de Informacion de Seguridad sobre Materials, busque a alguien para que se la

explique a usted en detalle.

(if you do not understand the Material Safety Data Sheet, find someone to expiain it to you in detail.)

2. COMPOSITION AND INFORMATION ON INGREDIENTS

Yowlw EXPOSURE UMITS IN AIR

CHEMICAL NAME CAS #
ACGIH QOSHA
WV STEL PEL STEL IDLH OTHER
mg/m’ mg/m’ mg/m® mgm® | mgm® mg/m®

Sodium Hydroxide 1310-73-2 1-50 2,C NE 2,C NE 10 NIOSH REL: 2

(Vacated DFG MAKs: 2

1989
PELS)

in this product.

Water and other ingredients. The other ingredients
are each present in less than 1 percent concentration

Balance The components present in the balance of this product do not confribute any
significant, additional hazards. Afl hazard information pertinent to this product
has been presented in the remaining sections of this Matedal Safety Data Sheet,
per the requirements of Federal Occupational Safety and Health Hazard’
Communication Standard (29 CFR 1910.1200).

NE = Not Established. C = Ceifing Limit. See Section 16 for Definitions of Terms Used.
NOTE: Al WHMIS required information is included. 1t & located in appropriate sections based on the ANSt 2400.1-1993 format.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.

PAGE10OF 8




3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: This product is a clear to turbid liquid solufion. This solution is comosive, and can be
damaging to contaminated tissue. lngestion of farge quantities can be fatal. In the event of fire or spill, adequate precautions

must be taken. This solution reacts with water to generate heat. If involved in a fire, this product may decompose to produce
sodium oxides and a variety of other compounds (i.e. carbon monoxide and carbon di oxude) Emergency responders must wear
the proper personal protective equipment suitable for the situation to which the are res .

SYMPTOMS OF QVER-EXPOSURE BY RQUTE OF EXPOSURE: This
solution can damage skin, eyes, mucous membranes, and other contaminated HAZARDOUS MATERIAL INFORMATION

tissue. Bums may not be immediately painful or visible.

INHALATION: If mists or sprays of this solution are inhaled, this product may | HEALTH
cause pulmondry imitation, irritation of the mucus membranes, coughing, and a
sore throat. Damage to the tissues of the respiratory system may occur.
CONTACT WITH SKIN or EYES: Severe imitation and/or bums can occur
following eye exposure. Contact may cause impairment of vision and comeal

damage possibly blindness. Skin contact may resultin a “soapy” feel and cause FLAMMABILITY = | 0
reddening, discomfort, and imitaton. Prolonged exposure may result in
ulcerating bums which could leave scars.

SKIN ABSORPTION: Skin absorption is not anticipated to be a significant route

of over-exposure to any component of this product. REACT‘\/' | Y (VELOW
INGESTION: Though ingestion is not anticipated to be a significant route of
over-exposure to this product, if ingestion does occur buming and imitation of the
mouth, throat, esophagus, and other tissues of the digestive system will occur PROTECTIVE EQUIPMENT D
immediately upon contact. Ingestion of large quantities may be fatal.
INJECTION: Though injection is not anticipated to be a significant route of over- oEs RESPRATORY HADS BoOY
exposure to this product, if it occurs, may cause local reddening, tissue swelling,

BB 3

and discomfort.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay @ ST i‘
Tenmms.
ACUTE: This solution is corrosive, and can bum and damage eyes, skin, For routine industrial applications

mucous membranes, and any other exposed fissue. If inhaled, irritation of the respiratory system may occur, with coughing, and
breathing difficulty. Though unlikely to occur during occupational use, ingestion of large quantities may be fatal.

CHRONIC: Repeated skin contact with this product may resuit in dermatitis (inflammation and reddening of the skin).

P ART " What should 1 do if a hazardous situation occurs?

4. FIRST-AID MEASURES

SKIN EXPOSURE: If the product cantaminates the skin, immediately begin decontamination with running water. Minimum flushing
is for 15 minutes. Remove contaminated clothing, taking care not to contaminate eyes. Washing with large amounts of clean water
should continue until affected skin surface no longer feels slippery. Victim must seek medical attention.

EYE EXPOSURE: If this product enters the eyes, open victini's eyes while under gentle rurning water. Use sufficient force to open
eyelids. Have victim "roll” eyes. Minimum flushing is for 15 minutes. Do not attempt to neutralize Qils or ointments should not be
used at this time. Victim must seek immediate medical attention.

INHALATION: ¥ vapors, mists, or sprays of this product are inhaled, remove victim to fresh air. f necessary, use artrﬁc:al
respiration to support vital functions. Remove or cover gross contamination to avoid exposure to rescuers. :

INGESTION: If this product is swallowed, CALL PHYSICIAN OR POISON CONTROL CENTER FOR MOST CURRENT
INFORMATION. If professional advice is not available, do not induce vomiting. Victim should drink milk, egg whites, or large
quantities of water. Never induce vomiting or give diluents (milk or water) to someone who is unconscious, having convulsions, or
who cannot swallow.

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

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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5. FIRE-FIGHTING MEASURES

FLASH POINT, °C (method): Not flammable.
AUTOIGNITION TEMPERATURE, °C: Not flammable.
FLAMMABLE LIMITS (in air by volume, %): Lower (LEL): Not applicable. NFPA RATING

Upper (UEL): Not applicable.

FLAMMABHITY

FIRE EXTINGUISHING MATERIALS:

Water Spray: YES Carbon Dioxide: YES

Foam: YES Dry Chemical: YES
Halon: YES Other: Any "ABC" Class.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Not considered flammable or HEALTH ~ REACTIMITY
combustible. Does not support combustion. However, contact with water or acids B ‘
OTHER

may generate sufficient heat to ignite nearby combustible materials. Contact with
_ aluminum, tin or zinc will result in the generation of heat and release of hydrogen

gas. Run-off from fire control may cauise poliution. Keep fire-exposed containers cool
with water spray to prevent rupture due 1o excessive heat. High pressure water hose

may spread product from broken containers increasing contamination. When
involved in a fire, this material may decompose and produce irritating fumes and toxic
gases (including carbon monoxide, carbon dioxide and sodium oxides). Products of oombushon -are imitating to the respiratory tract
and may cause breathing difficulty. Symptoms may be delayed several hours or fonger depending upon the extent of exposure.

Explosion Sensitivity to Mechanical impact: Not sensitive.

Explosion Sensifivity to Static Discharge: Not sensitive.
SPECIAL FIRE-FIGHTING PROCEDURES: Incipient fire responders should wear eye protection. Structural- fire fighters
must wear Self-Contained Breathing Apparatus and full protective equipment. if possible, prevent run-off water from entering
storm drains, bodies of water, or other environmentally sensitive areas.

6. ACCIDENTAL RELEASE MEASURES

SPILL AND LEAK RESPONSE: Uncontrolled releases should be responded to by trained personnel using pre-planned
procedures. Proper protective equipment should be used. In case of a spill, clear the affected area, protect people, and

respond with trained personnel.

The proper personal protective equipment for incidental releases (e.g.-1 L of the product released in a well-ventilated area)
use impermeable gloves, specific for the material handled, goggles, face shield, and appropriate body protection. In the event
of a large release, use impermeable gloves, specific for the matenal handled, chemically resistant suit and boots, and hard-
hat. Self Contained Breathing Apparatus or respirator may be required where engineering controls are not adequate or
conditions for potential exposure exist. When respirators are required, Select NIOSH/MSHA approved based on actual or
potential airborne concentrations in accordance with latest OSHA and/or ANSI recarmmendations.

Absorb spilled liquid with polypads or other suitable absorbent materials. Neutralize residue with citric acid or other caustic
neutralizing agent. Decontaminate the area thoroughly. Test area with fitmus paper to confirm neutralization. Place all spill
residue in a suitable container. Dispose of in accordance with Federal, State, and local hazardous waste disposal
regulations (see Section 13, Disposal Considerations).

PART ll How can I prevent hazardous situations from occurring

~ 7. HANDLING and STORAGE

WORK PRACTICES AND HYGIENE PRACTICES: As with ail chemicals, avoid getting this product ON YOU or IN YOU. Wash
hands after handling this product. Do not eat or diink while handfing this material. Remove contaminated clothing immediately.
Discard contaminated clothing items, or launder before re-use. Inform anyone handling such contaminated faundry of the hazards
associated with this product. Use ventilation and other engineering controls to minimize potential exposure to this product.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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7. HANDLING and STORAGE (Continued)

STORAGE AND HANDLING PRACTICES: Al employees who handle this material should be trained to handle it safely. Avoid
breathing mists or sprays generated by this product. It is best to never add water to this product, always add product, with constant
stirring, slowly to surface of lukewarm (80-100 °F, 27-38 °C) water, to assure product is being completely dispersed as it is added.
Only trained personnel can add water to this product. Never add more product than can be absorbed by solution while maintaining
temperatures below 200 °F(93 °C) to prevent boiling and spattering of caustic solution. Use in a well-ventilated location.

For Non-Bulk Containers: Open containers slowly, on a stable surface. Containers of this product must be properly labeled. Store
containers in a cool, dry location, away from direct sunfight, sources of intense heat, or where freezing is possible. Material should
be storad in secondary containers, or in a diked area, as appropriate. Store containers away from incompatible chemicals. Keep
container tightly closed when not in use. Wash thoroughly after using this material. Storage areas should be made of fireresistant
matenials. If appropriate, post waming signs in storage and use areas. Inspect all incoming containers before storage, to ensure
containers are properly labeled and not damaged. Emply containers may contain residual liquid, therefore, empty containers should
be handled with care.

Buik Containers: All tanks and pipelines which contain this material must be labeled. Perform routine maintenance on tanks or
pipefines which contain this product. Report all leaks immediately to the proper psrsonnel.

Tank Car Shipments: Tank cars canying this product should be loaded and unloaded in strict accordance with tank-car
manufacturer's recommendation-and all established on-site safety procedures.- Appropriate personal protective equipment must be
used (see Section 8, Engineering Controls and Personal Protective Equipment.). All loading and unloading equipment must be
inspected, prior to each use. Loading and unloading operations must be attended, at aff times. Tank cars must be level, brakes must
be set or wheels must be locked or blocked prior to loading or unioading. Tank car (for loading) or storage tank {for unloading) must
be verified to be cotrect for receiving this product and be properly prepared, prior to starting the transfer operations. Hoses must be
verified to be clean and free of incompatible chemicals, prior to connection to the tank car or vessel. Valves and hoses must be
verified to be in the correct positions, before starting transfer operations. A sample (if required) must be taken and verified (if required)
prior to starting transfer operations. All fines must be blown-down and purged before disconnecting them from the tartk car or vessel.
PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Foflow practices indicated in
Section 6 (Accidental Release Measures). Make certain application equipment is locked and tagged-out safely. Always use
this product in areas where adequate ventilation is provided. Decontaminate equipment before maintenance begins by a
triple-rinse with water followed, if necessary, by using caustic neutralizing agent and an additional rinse. Collect all rinsates
and dispose of according to applicable Federal, State, or local procedures.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION

VENTILATION AND ENGINEERING CONTROLS: if required use a corrosion-resistant ventilation system separate from other
exhaust ventilation systems {o ensure that there is no potential for overexposure to sprays, or mists of this product and that
exposures are below those in section 2 (Composition and Information on Ingredients). Ensure eyewash/safety shower stations are
available near areas where this product is used.

RESPIRATORY PROTECTION: Maintain airbome contaminant concentrations below exposure limits listed in Section 2
{Composition and Information on Ingredients). If respiratory protection is needed, use only protection authorized in 29 CFR
1910.134, or applicable State regulations. If adequate ventilation is not available or if there is potential for airbome exposure above
the exposure limits (listed in Section 2} a respirator may be worn up to respirator exposure fimitations, check with respirator
equipment manufactures recommendations/limitations. For a higher level of protection use positive pressure supplied air respiration
protection or Self Contained Breathing Apparatus or if oxygen levels are below 19.5% or are unknown.

EMERGENCY OR PLANNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS:
Positive pressure, full-facepiece Self Contained Breathing Apparatus; or positive pressure, full-facepiece Self Contained
Breathing Apparatus with an auxiliary positive pressure Self Contained Breathing Apparatus.

_EYE PROTECTION: Splash goggles or safety glasses. Face-shields are recommended when the operation can generate splashes,.
sprays or mists. - - '

HAND PROTECTION: Wear appropriate gloves for routine industrial use. Use appropriate gloves for spill response, as stated in

Section 6 of this MSDS {Accidental Release Measures).

BODY PROTECTION: Use body protection appropriate for task. Cover-all, rubber aprons, or chemical protective clothing made

from natural rubber are generally acceptable, depending upon the task.

- BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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9. PHYSICAL and CHEMICAL PROPERTIES

Physical and chemical properties for various concentrations of Sodium Hydroxide, the main component of this product are as
follows:

Serles
10 | 20 T 30 ] 50
PHYSICAL STATE: Liquid
BOILING POINT @ 760 mun 110°C 113°C 119°C 140°C
| Hg:
FREEZING POINT: -12°C  10°F -26°C -14°F 0°C 32°F 12°C 53.6°F
VAPOR PRESSURE mm Hg 135 ’ 110 7 77 76 ’ ) 13
| @euc:
SPECIHC GRAVITY @ 15.6° 111 122 133 153
DENSITY ibgal @ 166°C: 9.26 1017 1109 12.76
VAPOR DENSITY: Not Determined
EVAPORATION RATE Similar to or slower than watar depending upon weight percent.
1l pwater=1): — - :
pH: 14.0 pH @ 7.5% solution
SOLUBILITY in H,O - % by Compiletaly Soluble
wt:

ODOR THRESHOLD: Not available.

APPEARANCE AND COLOR: This product is a clear light straw to turbid liquid solution.
HOW TO DETECT THIS SUBSTANCE (waming properties): Litmus paper will turn blue-purple upon contact with this solution even
with low concentrations.

10. STABILITY and REACTIVITY

STABILITY: Stable.

DECOMPOSITION PRODUCTS: Thermal decomposition products of this solution can include carbon monoxide, carbon dioxide,
and sodium compounds. ,

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: This product reacts with strong acids. Additionally, it is incompatible
with organic halogen compounds, organic nitro compounds, aluminum, zinc, tin, and other metals. Avoid contact with leather and
wool. Reactions with various food sugars may form carbon monoxide.

HAZARDQUS POLYMERIZATION: Will not occur. ‘ _

CONDITIONS TO AVOID: Avoid exposure or contact to extreme temperatures and incompatible chemicals.

PART IV isthere any other useful information about this material?

11. TOXICOLOGICAL INFORMATION

TOXICITY DATA: Additional toxicology information for components greater than 1 percent in concentration is provided below.

SODIUM HYDROXIDE:

Eye lmitancy {monkey) = 1% solution, 24 hr, Severe.
Skin lrritancy {rabbit) = 500 mg. 24 tr, Severe.

Eye lritancy (rabbit) = 4 g, 24 hr, Mild.

Eye lIrritancy (rabbit) = 1% solution, 24 hr, Severe.

Eye Initancy (rabbit) = 50 g, 24 hr, Severe.

Eye Initancy (rabbit) = 1 mg, 24 hr, Severe.

Eye imitancy (rabbit) = 100 mg with rinse, 24 hr, Severe.
Cytogenic Analysis System (grasshopper, parenteral) = 20 mg
LDs, (intraperitoneal, mouse) = 40 mg/kg.

LDLo (oral, rabbit) = 500 mg/kg.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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'11. TOXICOLOGICAL INFORMATION (Continued)

SUSPECTED CANCER AGENT: The components of this product's ingredients are not found on the following lists:
FEDERAL OSHA Z LIST, NTP, 1ARC, CALJOSHA; and therefore are not considered to be, nor suspected to be, cancer-
causing agents by these agencies.

IRRITANCY OF PRODUCT: This product is severely iritating to contaminated lissue.

SENSITIZATION TO THE PRODUCT: No component of this product is known to be a sensitizer.

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

Mutagenicity: This product is not reported to produce mutagenic effects in humans. Mutation data is avaitable for the Sodium
Hydroxide (component of this product), obtained during. clinical. studies .on animal tissues exposed to high doses of this
compound.

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

Teratogenicity: This product is not reported to cause teratogenic effects in humans.

Reproductive Toxicity: This product is not reported to cause reproductive effects in humans.

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

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

MEDICAL. CONDITIONS AGGRAVATED BY EXPOSURE Skin disorders can be aggravated by over-exposure to this product.
Inhalation of this products mists may aggravate respiratory conditions.

RECOMMENDATIONS TO PHYSICIANS: Treat symptoms and eliminate over-exposure to this product.

12. ECOLOGICAL INFORMATION

ALL WORK PRACTICES MUST BE AIMED AT ELIMINATING ENVIRONMENTAL CONTAMINATION.

ENVIRONMENTAL STABILITY: The components of this product are relatively stable in the environment; they may degrade,
after time, into other organic and inorganic constituents. Additional environmental data is available for the components of this
product as follows:

SODIUM HYDROXIDE: Kow = too low to be measured. Water solubility = 9 ¢/0.9 mi water. BOD: None.

EFFECT OF MATERIAL ON PLANTS or ANIMALS: This product is harmfui to plant and animal life if this product is released into
the environment. As with all chemicals, work practices should be aimed at efiminating environmental releases.

EFFECT OF CHEMICAL ON AQUATIC LIFE This product can substantially raise the pH of an aquatic environment and can be
extremely toxic to fish and aquatic plants. As with all chemicals, work practices should be aimed at eliminating environmental
releases. Additional aquatic data for the components of this product is available as follows:

SODIUM HYDROXIDE:

LCo (Cyprimus carpio) = 180 ppmf24 hr/25 °C
TLa {(mosquito fish) = 125 ppm/96 he (fresh water)
TLn(bluegill) = 99 mg/L /48 hr (tap water)

L v 13. DISPQSAL CONSIDERATIONS .
PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, State, and local
regulations. This product, if unaltered by use, may be disposed of by treatment at 2 permitted facility or as advised by your
local hazardous waste regulatory authority.

EPA WASTE NUMBER: D002 {Characteristic, corrosive), applicable to wastes consisting only of this solution.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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14. TRANSPORTATION INFORMATION

THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR 172101 BY THE U.S. DEPARTMENT OF
TRANSPORTATION.

PROPER SHIPPING NAME:

Sodium Hydroxide solution

HAZARD CLASS NUMBER and DESCRIPTION: 8 (Comrosive Material)
UN IDENTIFICATION NUMBER: UN 1824

PACKING GROUP: . L]

DOT LABEL(S) REQUIRED: Corrosive

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): 154

MARINE POLLUTANT: This product does not contain any components which are designated by the Department of Transportation
to be Marine Pollutants. (49 CFR 172.101, Appendix B).

TRANSPORT CANADA TRANSPORTATION OF DANGEROUS GOODS REGULATIONS: THIS MATERIAL IS CONSIDERED AS
DANGEROUS GOQDS. Use the above information for the preparation of Canadian Shipments.
Note: The latest DOT information is provided, please verify all DOT information as it is subject to change without notice.

15. REGULATORY INFORMATION

SARA REPORTING REQUIREMENTS: The components of this product subject to the reporting requirements of Sections
302, 304 and 313 of Title 1 of the Superfund Amendments and Reauthorization Act are as follows.

: COMPONENT - SARA 302 SARA 304 SARA 313
Sodium Hydroxide No Yes No
SARA Threshold Planning Quantity: Not applicable.

TSCA INVENTORY STATUS: The components of this product are listed on the TSCA inventory.

CERCLA REPORTABLE QUANTITY (RQ): Sodium Hydroxide = 1000 ibs.

OTHER FEDERAL REGULATIONS: Not applicable.

STATE REGULATORY INFORMATION: Components of this product are covered under specific State regulations, as
denoted below:
Alaska - Designated Toxic and Hazardous

Minnesota - List of Hazardous Pennsylvania - Hazardous Substance List:

Substances: Sodium Hydroxide. Substances: Sodium Hydroxide. Sodium Hydroxide.

California - Permissible Exposure Limits Missouri - Employer Information/Toxic Rhode istand - Hazardous Substance List
for Chemical Contaminants: Sodium Substance List: Sodium Hydroxide. Sodium Hydroxide. -
Hydroxide. New Jersey - Right to Know Hazardous Texas - Hazardous Substance List:
Florlda - Substance List: Sodium Substance List: Sodium Hydroxide. Sodium Hydroxide.

Hydroxide. North Dakota - List of  Hazardous West Virginla Substance List Sodium
Ilinols - Toxic Substance List Sodium Chemicats, Reportable Quantities: Hydroxide.

Hydroxide. Sodium Hydroxide. Wisconsin - Toxic and Hazardous

Kansas - Sectlon 302/313 List Sodium

Substances: Sodium Hydroxide.

Hydroxide.

CALIFORNIA PROPOSITION 65 No component of this product is on the California Proposition 65 lists.

LABELING (Precautionary Statements): DANGER! CORROSIVE MATERIAL! LIQUID AND MIST CAUSE SEVERE BURNS TO
ALL BODY TISSUE. MAY BE FATAL iF SWALLOWED. HARMFUL IF INHALED. MAY CAUSE LUNG DAMAGE. REACTS
VIOLENTLY WITH ACIDS. REACTS WITH WATER TO GENERATE HEAT. AVOID SPATTERING BY SLOWLY ADDING TO
SOLUTION. Do not get into eyes, on skin or clothing. Avoid breathing spray or mist. Do not take intemally. Use with adequate
ventilation and employ respiratory protection when exposed to the mist or spray. When handling, wear chemical splash goggles,
face shield, subber gloves and protective clothing. Do not transfer to unlabeled containers. Use with adequate ventilation. Wash
thoroughly after handling, Keep container closed when not in use. FIRST-AID: In case of contact, immediately flush skin or eyes
for at least 15 minutes. If inhaled, move to fresh air. if not breathing, give artificial respiration. If breathing is difficult, give oxygen. .
* Do not induce voriiting. IN"CASE OF FIRE: Use water, dry chemical, CO,, or alcohol foam. IN CASE OF SPILL: Dike area to
contain spill. Only trained personnel equipped full acid- protective gear should be permitted in this area. Spilled material may be
absorbed into an appropnate absorbent material. Spills should be removed using a vacuum truck. Neutralize remaining traces of
material with any dilute inorganic acid or citric acid and then flush with water. If necessary a liberal covering of sodium bicarbonate
should then be applied and then rinsed with water. Do not wash into storm or sanitary sewer system.

TJARGET ORGANS: Skin, eyes and respiratory system.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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15. REGULATORY INFORMATION (Continued)

WHMIS SYMBOLS: E- Corrosive Material

o 16. OTHER INFORMATION ol
INFORMATION SOURCE: CHEMICAL SAFETY ASSOCIATES, inc.
PREPARED BY: BASIC CHEMICAL SOLUTIONS

USE.

THIS INFORMATION IS DRAWN FROM RECOGNIZED SOURCES BEUEVED TO BE RELIABLE. BASIC CHEMICAL SOLUTIONS MAKES NO
GUARANTEES NOR ASSUMES ANY LIABILITY IN CONNECTION WITH THIS INFORMATION. THE USER SHOULD BE AWARE OF CHANGING
TECHNOLOGY, RESEARCH, REGULATIONS AND.ANALYTICAL PROCEDURES THAT MAY REQUIRE CHANGES HEREIN. THE ABOVE DATA IS
SUPPLIED UPON THE CONDITION THAT PERSONS WILL EVALUATE THIS INFORMATION AND THEN DETERMINE ITS SUITABILITY FOR THEIR

DEFINITIONS OF TERMS

A farge number of abbreviations and acronyms appear on a MSDS.
Some of these which are commonly used incdude the following:

CAS #: This is the Chemical Abstract Service Number which uniquely
identifies each constituent. !t is used for computerrelated searching.

EXPOSURE LIMITS IN AIR:

ACGIH - American Conference of Govemmental industrial Hygienists, a
professional association which establishes exposure limits.

TLV - Threshold Limit Value - an airbome concentration of a substarce
which represents conditions under which it is generally befieved that
nearly afft warkers may be repeatedly exposed without adverse effect.
The duration must be considered, inciuding the 8-hour Time Weighted
Average (TWA), the 15-minute Short Term Exposure Limit, and the
instantansous Celling Level. Skin adsorption effects must also be
considered. :

OSHA - U.S. Occupaticnal Safety and Health Adminisfration.

PEL - Permissihle Exposure Limit - This exposure value means exactly
the same as a TLV, except that it is enforceable by OSHA. The OSHA
Pemmissible Exposure Limits are based in the 1989 PELs and the June,
1993 Air Contaminants Rule (Federal Register: 58: 35338-35351 and 58:
40191). Both the cumrent PELs and the vacated PELs are indicated. The
phrase, “Vacated 1989 PEL," is placed next to the PEL which was
vacated by Court Qrder.

IDLH - immediately Dangerous to Life and Health - This level
represents a concentration from which one can escape within 30-minutes
without suffering escape-preventing or permanent injury. The DFG - MAK
is the Republic of Gemany’s Maximum BExposure Level, similar fo the
U.S. PEL. NIOSH is the National Institute of Occupational Safety and
Health, which is the research amn of the U.S. Occupational Safety and
Health Administration (OSHA). NiOSH issues exposure guidelines cafled
Recommended Exposure Levels (RELs). When no exposure guidelines
are established, an entty of NE is made for reference,

FLAMMABILITY LIMITS IN AIR:

Much of the information related fo fire and explosion is derived from the
National Fire Protection Association (NFPA). LEL - the lowest percent of
vapor in air, by volume,-that will explode or ignite in the presence of an
ignition source. UEL - the highest percent of vapor in air, by volume, that
will explode or ignite in the presence of an ignition source.

TOXICOLOGICAL INFORMATION:

Possible health hazards as derived from human data, animal studies, or
fram the results of studies with similar compounds are presented.
Definitions of some tems used in this section are: { Dy - Lethal Dose
{solids & liquids) which kills 50% of the exposed animals; LCs - Lethal
Concentration (gases) which kills 50% of the exposed animals; ppm
concentration expressed in parts of material per miilfion parts of air or
water; mg/m’ concentration expressed in weight of substance per volume
of air, mg/kg quantity of material, by weight, administered to a test
subject, based on their body weight in kg. Data from several sources are
used to evaluate the cancer-causing potential of the materal. The
sources are: 1ARC - the Intemational Agency for Research on Cancer;
NTP - the National Toxicology Program, RTECS - the Registry of Toxic
Effects of Chemical Substances, OSHA and CALJOSHA. IARC and NTP
rate chemicals on a scale of decreasing potential to cause human cancer
with rankings from 1 to 4. Subrankings (2A, 2B, efc.) are also used.
Other measures of toxicity include TDLo, the lowest dose to cause a
symptom and TCLo the lowest concentration to cause a symptom; TDo,
LDLlo, and LDo, or TC, TCo, LCLo, and LCo, the lowest dose (or
concentration) to cause death. BE! - Biological Exposure Indices,
represent the levels of determinants which are most likely to be observed
in specimens collected from a healthy worker who has been exposed to
chemicals to the same extent as a worker with inhalation exposure to the
TLV.

REGULATORY INFORMATION:

This section explains the impact of various laws and regulations on the
material. EPA is the U.S. Environmental Protection Agency. WHMIS is
the Canadian Workplace Hazardous Materials information System. DOT
and TC are the U.S. Department of Transportation and the Transport
Canada, respectively.  Cther acronyms used are:Superiund

Amendments and Reauthorization Act (SARA), the Toxic Substance.- . .

Control Act (TSCA). Marine Pollutant status according o the DOT;
Califomia’s Safe Drinking Water Act (Proposition 65), the
Comprehensive Environmental Response, Compensation, and
Liabifity Act (CERCLA or Superfund), and various state regulations.
This section also includes information on the precautionary wamings
which appear on the materials package label.

BCS Sodium Hydroxide 1% - 50% M.S.D.S.
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5§§ MATERIAL SAFETY DATA SHEET

Prepared to U.S. OSHA, CMA, ANS! and Canadian WHM!S Standards

BASIC CHEMICAL SOLUTIONS

(!

i

PART | what s the material and what do I need to know in an emergency?

1. PRODUCT IDENTIFICATION

TRADE NAME (AS LABELEDY): BCS CITRIC ACID
CHEMICAL NAME/CLASS: Organic Acid
PRODUCT USE: - Food additive
SUPPLIER/MANUFACTURER'S NAME: BASIC CHEMICAL SOLUTIONS
ADDRESS: Corporate Office
525 Seaport Blvd.
Redwood City, CA 94063
BUSINESS PHONE: 800-411-4227
EMERGENCY PHONE: CHEMTREC: 800-424-9300
DATE OF PREPARATION: May 24, 2004

Si usted no entiende las Hojas de Informacion de Seguridad sobre Materials, busque a alguien para que se la
explique a usted en detalle.
(if you do not understand the Material Safety Data Sheet, find someone to explain it to you in detail.)

2. COMPOSITION and INFORMATION ON INGREDIENTS

CHEMICAL NAME CAS# Yowiw EXPOSURE LIMITS IN AIR
ACGIH OSHA
T STEL PEL STEL {DLH OTHER
ppm ppm ppm ppm ppm
Citric Acid 77-92-9 50 NE NE NE NE NE NE
Water and other ingredients. The other ingredients Batance The components present in the balance of this product do not contribute any
are each present in less than 1 percent significant, additional hazards. All hazard information pertinent to this product
concentration in this product. has been presented in the remaining sections of this Maternial Safety Data Sheet,
per the requirements of Federal Occupational Safety and Heatth Hazard
Commurication Standard (29 CFR 1910.1200).

NE = Not Established. C = Ceiling Limit. See Section 16 for Definitions of Terms Used. NOTE: All WHMIS required information is included. It is located in
appropriate sections based on the ANS( Z400.1-1993 format.

BCS CITRIC ACID MSDS
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3. HAZARD IDENTIFICATION

EMERGENCY OVERVIEW: This product is a clear to pale yeliow to amber fiquid with an odor that ranges between none
to a very slightly sugar odor. Skin contact with citric acid can irritate the skin and can cause the skin to redden, sting, and
swell at the point of contact. Severe imitation characterized by stinging, reddening, tearing, and swelling may occur

following eye exposure. Contact may cause damage to the eye if not treated immediately. Inhalation of this material can
be imitating to the nose, mouth, throat and lungs. Emergency responders must wear the proper personal protective
equipment suitable for the situation to which they are responding.

- . AZARDO R ORMA

3. HAZARD IDENTIFICATION (Continued) RO OUS M e OrRMATION
SYMPTOMS OF QVEREXPOSURE BY ROQUTE OF EXPOSURE: The
most significant routes of occupational overexposure are inhalation and HEALTH BLug) | 1
coniact with skin and eyes. The symptoms of overexpasure to this product
are as follows:
INHALATION: Inhalation of this material can be imitating to the nose, mouth,
throat and lungs. Low inhalation hazard for usual industial handling or | [FLAMMABILITY ®o] o
commercial handling by trained personnel.
CONTACT WITH SKIN or EYES: Skin cantact with citric acid can initate the :
skin and can cause the skin to redden, sting, and swell at the point of TY
contact.  Individuals with preexisting skin disorders may be more REACTIV’ (YELLom] 0
susceptible to the effects of this product. Severe irmitation characterized by

stinging, reddening, tearing, and swelling can occur following eye exposure.
Contact may cause damage to the eye if not treated immediately. | |PROTECTIVE EQUIPMENT | B

Individuals with preexisting eye disorders may be more susceptible to the

effects of this product. eves RESPIRATORY HANDS sonv
SKIN ABSORPTION: Skin absorption is not anticipated to be a significant

route of over-exposure for any component of this product. ; SEE SECTION 8 }
INGESTION: Ingestion is not anficipated to be a significant route of over- ~

exposure to this product. Expected to be a low ingestion hazard, when small For routine industrial appfications
amounts are ingested. May cause gastrointestinal imritation if excess Sca Section 16 for Definition of Rati
amounts are consumed seek emergency medical attention immediately. ce 1o or hitlon o} Ralings
INJECTION: Though injection is not anticipated to be a significant route of over-exposure to this product, if it occurs, it may
cause local reddening, tissue swelling, and discomfort.

HEALTH EFFECTS OR RISKS FROM EXPOSURE: An Explanation in Lay Terms.

ACUTE: Severe ifmitation characterized by stinging, reddening, tearing, and swelling can occur following eye exposure.
Contact may cause damage to the eye if not treated immediately. Skin contact with citric acid can irritate the skin and can
cause the skin to redden, sting, and swell at the point of contact. cHRONIC: The effects of long-term, low-level exposures to
this product have not been determined. Safe handling of this matenial on a long-term basis should emphasize the avoidance
of all effects from repetitive acute exposure. This chemical is food grade material and is oons:dered to have a low order of

toxicity.

PART | l - What should | do if a hazardous situation occurs?

4. FIRST-AID MEASURES :

SKIN EXPOSURE If the product contaminates the skin, immediately begin decontamination by flush all affected areas with
iarge amounts of soap and running water. Minimum flushing is for 15 minutes. Remove contaminated clothing, taking care
" not to contaminate eyes. Do not attempt to neutralize with chemical agents. Victim must seek medical attention if irritation
develops.

EYE EXPOSURE: If this product enters the eyes, open victim's eyes while under gentie running water. Use sufficient force
to open eyelids. Have victim "roll" eyes. Minimum flushing is for 15 minutes. Do not attempt to neutrahze Qils or ointments
should not be used at this time. Victim must seek immediate medical attention.

INHALATION: if mists or sprays of this product are inhaled, remove victim to fresh air. If necessary, use artificial respiration
to support vital functions. Victim must seek immediate medical attention.

BCS CITRIC ACID MSDS
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4. FIRST-AID MEASURES (Continued)
INGESTION: If this product is swallowed, CALL PHYSICIAN OR POISON CONTROL CENTER FOR MOST CURRENT
INFORMATION. [f professional advice is not available, victim should drink water and seek medical attention. Never induce
vomiting or give water to someone who is unconscious, having convulsions, or unable to swallow.

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

5. FIRE-FIGHTING MEASURES

FLASH POINT: Not flammable.

AUTOIGNITION TEMPERATURE: NE. NFPA RATING
FLAMMABLE LIMITS (in air by volume, %): Lower (LEL): NE.
) Upper (UEL): NE.
FIRE EXTINGUISHING MATERIALS:
Water Spray: YES - Carbon Dioxide: YES
Foam: YES Dry Chemical: YES
Halon: YES Other: Any "ABC" Class. HEALTH

UNUSUAL FIRE AND EXPLOSION HAZARDS: Not considered to be a fire or an
explosion hazard. Use standard fire fighting techniques to extinguish sumounding
materials. Aqueocus citric acid does not pose a fire or explosion hazard.
Combustion of citric acid produces carbon dioxide (CO2) and carbon monoxide
(CO). '

Explosion Sensitivity to Mechanical Impact: Not sensitive. D————?;:ﬁﬁm '::,' R:ﬁf:rs
Explosion Sensitivity to Static Discharge: Not sensitive.

SPECIAL FIRE-FIGHTING PROCEDURES: Incipient fire responders should wear eye protection. Structural fire fighters
must wear Self-Contained Breathing Apparatus and full protective equipment appropriate for the surounding fire. Move fire-
exposed containers, if it can be done without risk to firefighters. If possible, prevent run-off water from entering storm drains,
bodies of water, or other environmentally sensitive areas. If necessary, discard or decontaminate fire response equipment
using water before returning such equipment to service.

6. ACCIDENTAL RELEASE MEASURES
SPILL AND LEAK RESPONSE: In case of a release, clear the affected area, protect people, and respond with trained
personnel. Uncontrolled releases should be responded to by appropriately frained personnet in proper personal protective
equipment, using pre-planned procedures.

The proper personal protective equipment for incidental releases {e.g.-1 L of the product released in a well-ventilated area)
use impermeable gloves, specific for the material handled, goggles, face shield, and appropriate body protection. In the event
of a large release, use impermeable gloves, specific for the material handled, chemically resistant suit and boots, and hard-
hat Self Contained Breathing Apparatus or respirator may be required where engineering controls are not adequate or
conditions for potential exposure exist. When respirators are required, Select NIOSH/MSHA approved based on actual or
potential airbore concentrations in accordance with latest OSHA and/or ANSI recommendations.

Absorb spilled liquid with polypads or other suitable absorbent materials. Neutralize residue with lime or soda ash or other
acid neutralizing agent. Decontaminate the area thoroughly. Test area with litmus paper to confirm neutralization. Place all
spill residue in a suitable container. Dispose of in accordance with Federal, State and local hazardous waste disposal
regulations (see Section 13 — Disposal Considerations.)

PART Il Howcani prevent hazardous situations from occurring

| | 7. HANDLING and STORAGE
WORK PRACTICES AND HYGIENE PRACTICES: As with all chemicals, avoid getting this product ON YOU or IN YOU.
Avoid breathing mists or sprays generated by this product. Use in a well-ventilated location. Wash thoroughly after using

this material. Do not eat, drink, or smoke while handling this material. Remove contaminated clothing immediately. Use
ventilation and other engineering controls to minimize potential exposure to this product.

STORAGE AND HANDLING PRACTICES: All employees who handle this material should be trained to handle it safely. Avoid
breathing mists or sprays generated by this product. Use in a well-ventilated location.

BCS CITRIC ACID MSDS
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7. HANDLING and STORAGE (Continued)
For Non-Bulk Containers: Open containers slowly, on a stable surface. Containers of this product must be properdy labeled. Store
containers in a cool, dry location, away from direct sunlight, sources of intense heat, or where freezing is possible. Store containers
away from incompatible chemicals. Keep container tightly closed when not in use. Wash thoroughly after using this material.
Storage areas should be made of fire-resistant maternials. If appropriate, post waming signs in storage and use areas. Inspect all
incoming containers before storage, to ensure containers are properly {abeled and not damaged. Empty containers may contain
residual liquid, therefore, empty cantainers should be handled with care.

Bulk Containers: All tanks and pipelines which contain this material must be labeled. Perform routine maintenance on tanks or
pipelines which contain this product. Report all feaks immediately to the proper personnel.

Tank Car Shipments: Tank cars camying this product should be loaded and unloaded in strict accordance with tank-car
manufacturer’s recommendation and all estabiished on-site safety procedures. Appropriate personal protective equipment must be
used (see Section 8, Engineering- Controls and Personal Protective Equipment.). All loading and unloading equipment must be
inspected, prior to each use. Loading and unloading operations must be attended, at all fimes. Tank cars must be level, brakes must
be set or wheels must be locked or blocked prior to loading or unloading. Tank car (for loading) or storage tank (for unloading) must
be verified to be comrect for receiving this product and be property prepared, prior to starting the transfer operations. Hoses must be
verified to be clean and free of incompatible chemicals, prior to connection to the tank car or vessel. Valves and hoses must be
verified to be in the comect positions, before starting transfer operations. A sample (if required) must be taken and verified (if required)
prior to starting transfer operations. All fines must be blown-down and purged before disconnecting them from the tank car or vessel.
PROTECTIVE PRACTICES DURING MAINTENANCE OF CONTAMINATED EQUIPMENT: Follow practices indicated in
Section 6 (Accidental Release Measures). Make certain application equipment is locked and tagged-out safely. Always use
this product in areas where adequate ventilation is provided. Decontaminate equipment before maintenance begins by a
triple-rinse with water followed, if necessary, by using acid neutralizing agent and an additional rinse. Collect all rinsates and
dispose of according to applicable Federal, State, or lacal procedures.

8. EXPOSURE CONTROLS - PERSONAL PROTECTION
VENTILATION AND ENGINEERING CONTROLS: If required use local ventilation systems to ensure that there is no potential for
overexposure to sprays, or mists of this product and that exposures are below those in section 2 (Composition and Information on
Ingredients). Ensure eyewash/safety shower stations are available near areas where this product is used.
RESPIRATORY PROTECTION: Maintain airborne contaminant concentrations below exposure limits listed in Section 2
(Compasition and Information on Ingredients). If respiratory protection is needed, use only protection authorized in 29 CFR
1910.134, or applicable State regulations. If adequate ventilation is not available or if there is potential for airborme exposure above
the exposure limits (listed in Section 2) a respirator may be wom up to respirator exposure limitations, check with respirator
equipment manufactures recommendations/limitations. For a higher leve! of protection use positive pressure supplied air respiration
protection or Self Contained Breathing Apparatus or if oxygen levels are below 19.5% or are unknown.

EMERGENCY OR PLANNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS:
Positive pressure, full-facepiece Self Contained Breathing Apparatus; or positive pressure, full-facepiece Self Contained
Breathing Apparatus with an auxiliary positive pressure Self Contained Breathing Apparatus.
EYE PROTECTION: Splash goggles or safety glasses. Face-shields are recommended when the operation can generate splashes,
sprays or mists.
HAND PROTECTION: Wear appropriate gloves for moutine industrial use. Use appropriate gloves for spill response, as stated in
Section 6 of this MSDS (Accidental Release Measures).
BODY PROTECTION: Use body protection appropriate for task. Cover-all, rubber aprons, or chemical protective clothing made
from natural rubber are generally acceptable, depending upon the task.

9. PHYSICAL and CHEMICAL PROPERTIES

RELATIVE VAPOR DENSITY {air=1): NE _  EVAPORATION RATE (n-BuAc=1): NE
SPECIFIC GRAVITY (water = 1): 1.24@ 15.6°C(68°F) MELTING/FREEZING POINT: NE
SOLUBILITY INWATER: Completely soluble. BOILING POINT: 104°C (219°F)
VAPOR PRESSURE, mm Hg @ 25°C: NE pH: 2

ODOR THRESHOLD: Not available.
LOG WATER/OIL DISTRIBUTION COEFFICIENT: Not applicable.

APPEARANCE AND COLOR: This product is a clear to pale yellow to amber liquid with an odor that ranges between none to
a very slightly sugar odor.

BCS CITRIC ACID MSDS
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9. PHYSICAL and CHEMICAL PROPERTIES (Continued)
HOW TO DETECT THIS SUBSTANCE (waming properties): The appearance and odor may be a distinguishing
characteristic of this product. Litmus paper wiil tum red upon contact with this solution.

10. STABILITY and REACTIVITY

STABILITY: Stable.

DECOMPOSITION PRODUCTS: Thermal decomposition products of this mixture can include carbon monoxide and carbon
dioxide.

MATERIALS WITH WHICH SUBSTANCE IS INCOMPATIBLE: Reaclions with bases will produce excessive heat. Metal
nitrates (potentially explosive reactjon) aIkah camonates and b|carbonates potassium tartrate WII oorrode copper, zinc,
aluminuny and their alloys. ° :

HAZARDQUS POLYMERIZATION: Will not occur.. .

CONDITIONS TO AVOID: Heat flames ignition sources and incompatibles.

PART IV isthere any'other useful information about this material?
11. TOXICOLOGICAL INFORMATION

JOXICITY DATA: The foliowing foxicology Information is for this product:

LDs, {oral, rat) 3 gkg
trritation(skin, rabbit) 500 mg/24H mild
Irritation (eye, rabbit) 750 mg/24H severs

SUSPECTED CANCER AGENT: The product's components are not found on the following lists: FEDERAL OSHA Z LIST,
NTP, IARC, CAL/OSHA and are, therefore, not considered to be, nor suspected to be, cancer-causing agents by these
agencies.

IRRITANCY OF PRODUCT: Severe irritation characterized by stinging, reddening, tearing, and swelling can occur following
eye exposure. Contact may cause damage to the eye if not treated immediately. Skin contact with citric acid can irritate the
skin and can cause the skin to redden, sting, and swell at the point of contact.

SENSITIZATION TO THE PRODUCT: This product is not known to cause skin or respiratory sensitization reactions in
humans after prolonged or repeated exposures.

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

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

Embryotoxicity: This productis not reported to produce embryotoxic effects in humans.

Teratogenicity: This product is not reported to cause teratogenic effects in humans.
Reproductive Toxicity: This product is not reported to cause reproductive effects in humans.
A mulagen is a chemical which causes permanent changes fo genetic material (DNA) such that the changes will propagate
through generational lines. An embryotoxin is a chemical which causes damage to a developing embryo (i.e. within the first eight
weeks of pregnancy in humans), but the damage does not propagate across generational lines. A leratogen is a chemical which
causes damage fo a developing felus, but the damage does not propagate across generational fines. A reproductive toxin is
any substance which interferes in any way with the reproductive process.
MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: Skin disorders can be aggravated by over-exposure to this
mixture. Inhalation of this product may aggravate respiratory conditions.
BIOLOGICAL EXPOSURE INDICES: Currently, Biclogical Exposure Indices (BEls) are not applicable to components of this
proguct.

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

ENVIRONMENTAL STABILITY: The components of this product are relatively stable in the environment. The following
environmental data are available for the components of this product over 1 percent by weight:

No information found.
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12. ECOLOGICAL INFORMATION (Continued)
EFFECT OF MATERIAL ON PLANTS or ANIMALS: No information found.
EFFECT OF CHEMICAL ON AQUATIC LIFE: No information found. Do not discharge effiuent containing this product into
lakes, streams, ponds, estuaries, oceans, or other waters unifess in accordance with the requirements of the Nationai
Pollutant Discharge Elimination System (NPDES) permit and the permitting authority has been notified in writing prior to
discharge. Do not discharge effluent containing this product to sewer systems without notifying the local sewage treatment
plant authority. For guidance, contact your State Water Board or Regional Office of the EPA. The following aquatic toxicity
data are available for the product and its components of this product over 1 percent by weight: Not available.

13. DISPOSAL CONSIDERATIONS
PREPARING WASTES FOR DISPOSAL: Waste disposal must be in accordance with appropriate Federal, State, and local
regulations, This product, if unaltered by use, may be disposed of by treatment at a permitted facility or as advised by your
local hazardous waste regulatory authority. )
EPA WASTE NUMBER: Not applicable.
CONTAINER DISPOSAL: Triple rinse {or equivalent). Then offer for recycling or reconditioning or puncture and dispose of
in a sanitary landfill, or incineration, or if allowed by State or local authorities by buming. If product is bumed, stay out of

smoke.
Metal Container: Triple rinse (or equivalent), then offer for recycling or reconditioning, or dispose of in a sanitary landfill, or by

other procedures approved by state or local authorities.
Containers Under 1-Gallon or Less in Size: Do not reuse empty container (bottle, can, bucket). Wrap container and put in

trash.

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

TRANSPORTATION.

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

NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK NUMBER (2000): Not regulated.

MARINE POLLUTANT: This product does not contain any components which are designated by the Department of
Transportation to be Marine Pollutants. (49 CFR 172.101, Appendix B).

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

_ 15. REGULATORY INFORMATION

SARA REPORTING REQUIREMENTS: The components of this product are not subject to the reporting requirements of
_ Sections 302, 304 and 313 of Title ili of the Superfund Amendments and Reauthorization Act.

U.S. SARA THRESHOLD PLANNING QUANTITY: Not applicable.
U.S. CERCLA REPORTABLE QUANTITY (RQ): Not applicable.
CANADIAN DSL INVENTORY: The components of this product are listed on the DSL Inventory.
U.S. TSCA INVENTORY STATUS: The components of this product are listed an the TSCA lnventory
OTHER U.S_FEDERAL REGULATIONS: Not applicable.
STATE REGULATORY INFORMATION: Components of this product are covered under specific State regulations, as

denoted below:

None determined.
CALIFORNIA SAFE DRINKING WATER AND TOXIC ENFORCEMENT ACT (PROPOSITION 65): No component of this

product is on the California Proposition 65 lists.
LABELING {Precautionary Statements): WARNING! CAUSES SEVERE EYE IRRITATION. CAUSES IRRITATION TO SKIN

AND RESPIRATORY TRACT. Do not getinto eyes, on skin or clothing. Avoid breathing mists or sprays. Do not

BCS CITRIC ACID MSDS
PAGE6OF7




15. REGULATORY INFORMATION (Continued)
take internally. Use with adequate ventilation and employ respiratory protection when exposed to mists or sprays. When
handling, wear chemical splash goggles, face shield, rubber gloves and protective dothing. Do not transfer to unlabeled
containers. Wash thoroughly after handling. Keep container closed when not in use. FIRST-AID: In case of contact,
immediately flush skin or eyes for at least 15 minutes. Remove contaminated clothes and shoes. If inhaled, move to fresh
air. 1f not breathing, give artificial respiration. If breathing is difficult, give oxygen. If ingested, get medical attention. IN
CASE OF FIRE: Use water, dry chemical, CO, or alcchol foam. IN CASE OF SPILL: Absorb with an inert material. Refer to

MSDS for additional information.

CANADIAN WHMIS SYMBOLS: Not Regulated.

16. OTHER INFORMATION
INFORMATION SOURCE: CHEMICAL SAFETY ASSOCIATES, Inc.
PREPARED BY: BASIC CHEMICAL SOLUTIONS

THIS INFORMATION IS DRAWN FROM RECOGNIZED SQURCES BELIEVED TO BE REUABLE. BASIC CHEMICAL SOLUTIONS MAKES NO GUARANTEES
NOR ASSUMES ANY UABILITY IN CONNECTION WITH THIS INFORMATION. THE USER SHOULD BE AWARE OF CHANGING TECHNCLOGY, RESEARCH,
REGULATIONS AND ANALYTICAL PROCEDURES THAT MAY REQUIRE CHANGES HEREIN. THE. ABOVE DATA IS SUPPLIED UPON THE CONDITION
THAT PERSONS WILL EVALUATE THIS INFORMATION AND THEN DETERMINE ITS SUITASILITY FOR THEIR USE.

DEFINITIONS OF TERMS

A large number of abbreviations and acronyms appear on a MSDS.
Some of these which are commonly used include the foliowing:

CAS # This is the Chemical Abstract Service Number which uniquely
identifies each constituent. itts used for computerrelated searching.

EXPOSURE LIMITS IN AIR:

ACGIH - American Conference of Govemmental Industrial Hygienists, a
profassional association which establishes exposure fimits.

TLV - Threshold Limit Value - an airbome concentration of a substance
which represents conditions under which it is generally believed that
nearly all workers may be repeatedly exposed without adverse effect
The duration must be considered, including the 8-hour Time Waighted
Average (TWA), the 15-minute Short Term Exposure Limit, and the
instantaneous Celling Level. Skin adsorption effects must aiso be
considered.

OSHA - U.S. Ccaupationat Safety and Heaith Administration.

PEL - Permissible Exposure Limit - This exposure value means exactly
the same as a TLV, except that it is enforceable by OSHA. The OSHA
Permissible £xposure Limits are based in the 1989 PELs and the June,
1993 Air Contaminants Rule (Federal Register: 58: 35338-35351 and 58:
40191). Both the current PELs and the vacated PELs are indicated. The
phrase, “Vacated 1989 PEL,” is placed next to the PEL which was
vacated by Court Order.

IDLH - immediately Dangerous to Life and Heaith - This level
represents a concenfration from which one can escape within 30-minutes
without suffering escape-preventing or permanent injury. The DFG - MAK
is the Republic of Germany's Maximum Exposure Level, similar to the
U.S. PEL. NIOSH is the National Institute of Occupational Safety and
Health, which is the research amn of the U.S. Occupationat Safety and
Health Administration (OSHA). NIOSH issues exposure guidelines calfled

Recommended Expasure Levels (RELs). When no exposure guidelines

are established, an entry of NE is made for reference.

FLAMMABILITY UMITS IN AIR:

Much of the information related to fire and explosion is derived from the
National Fire Protection Association (NFPA). LEL - the lowest percent of
vapor in air, by volume, that will expiode or ignite in the presence of an
ignition source. UEL - the highest percent of vapor in air, by valume, that
will explode or ignite in the presence of an ignition source.

TOXICOLOGICAL INFORMATION:

Possible heatth hazards as derived from human data, animal studies, or
from the results of studies with similar compounds are presented.
Definitions of some terms used in this sectiont are: LDy - Lethal Dose
(solids & liquids) which kills 50% of the exposed animals; LCsx -~ Lethat
Concentration (gases) which kills 50% of the exposed animals; ppm
concentration expressed in parts of material per million parts of air or
water; mg/m® concentration expressed in weight of substance per volume
of air;, mg/kg quantity of material, by weight, administered to a test
subject, based on their body weight in kg. Data from several sources are
used to evaluate the cancer-causing potential of the materal. The
sources are: {ARC - the [ntemational Agency for Research on Cancer;
NTP - the National Toxicology Program, RTECS - the Registry of Toxic
Effects of Chemical Substances, OSHA and CALJOSHA. 1ARC and NTP
rate chemicals on a scale of decreasing potential to cause human cancer
with rankings from 1 to 4. Subrankings (2A, 2B, etc.} are also used.
Other measures of toxicity include TDLo, the lowest dose to cause a
symptom and TCLo the lowest concentration to cause a symptom; TDo,
LDLo, and LDo, or TC, TCo, LClo, and LCo, the lowest dose {or
concentration) to cause death. BEI - Biological Exposure indices,
represent the levels of determinants which are most likely to be observed
in specimens collected from a healthy worker who has been exposed to
chemicals to the same extent as a worker with inhatation exposure to the
TLV.

REGULATORY INFORMATION:

This section explains the impact of various laws and regulations on the
material. EPA is the U.S. Environmental Protection Agency. WHMIS is
the Canadian Workplace Hazardous Materials Information System. DOT
and TC are the U.S. Department of Transportation and the Transport
Canada, respectively. Other acronyms wused are: Superfund
Amendrients and Reautharization Act {SARA); the Toxic Substance
Control Act {TSCA); Marine Pollutant status according to the DOT;
Califomia’s Safe Drinking Water Act (Proposition 65); the
Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA or Superfund); and various state regulations.
This section also includes information on the precautionary wamings
which appear on the matenials package fabel.
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Bleach (Sodium Hypochlorite)

National Sanitary Foundation (NSF) or equivalent certification

SPECIFICATION SHEET

Issue Date: March 1, 2009 v . Replaces: All Previous

Chemical Formula: Sodium Hypochlorite (NaOCl)

PROPERTY ' BASIS ~ SPECIFICATION
NaOCi Wt % _ 12.5 min
Total Alkalinity as NaOH Wt % 2.0 max
Iron (Fe) ppm 3.0 max
Specific Gravity @ 20°C (68° F) 1.2

Appearance | " Clear, pale yellow-green liquid
Odor Faint chiorine odor

_Contact your Basic Chemical Solutions sales representative for more information at

- 800-411-4227 (4BCS)

BASIC CHEMICAL SOLUTIONS, L.L.C.

Corporate Headquarters
525 Seaport Boulevard
Redwood City, California 94063

The conditions of your use and application of our product, technical assistance and all information provided are beyond our contral. All information is given
without warranty or guarantee. It is undersioad that the customer releases Basic Chemical Solutions and assumes afl liability, in tort, contract ar atherwise
incurred with the use of our product



50% Sodium Hydroxide
Diaphragm Grade

SPECIFICATION SHEET

Issué Date: March 1, 2009 Replaces: All Previous

Chemical Formula: NaOH (Caustic Soda, Liquid Caustic, Lye)'

Property Specification
Sodium Hydroxide{NaOH), wt % 485-52.0
Sodium Oxide(Na;O), wt % 37.6-40.3
~ Sodium Chloride(NaCl), wt % 1.10 Max

Sodium Carbonate(NaxCQOs), wt % 0.2 Max
Sodium Chlorate(NaClOs3), wt % 0.3 Max
Sodium Sulfate(NaySO4),. wt‘% 0.075 Max
lron(Fe), PPM by wit. 10 Max

Contact your Basic Chemical Solutions sales representative for more information at

800-411-4227 (4BCS)

BCS

BASIC CHEMICAL SOLUTIONS, L.L.C.

Corporate Headquarters
525 Seaport Boulevard
Redwood City, Califomia 84063

The conditions of your use and application of our preduct, technical assistance and all information provided are beyond our cantrol. Al information is given
withoul warranty ¢r guaraniee. 1t is understood that the customer releases Basic Chemical Solutions and assumes all liability, in tort, contract or otherwise
incurred with the use ¢f our product.



Sulfuric Acid
Technical Grade

____ SPECIFICATION SHEET _

issue Date: March 1, 2009 Replaces: All Previous
Description: Sulfuric Acid is a strong acidic, colorless, corrosive, oily liquid.
Component Basis Specification
H2S04 concentration wt % 93 min.
Iron (Fe) ppm by wt. 160.0
502 ppm by wt. 50.0
Color APHA 100
Typical Properties: Freezing Point: -31°F
Specific Gravity @ 60 °F: 1.8354
Weight Per Gallon: 15.302 1bs.
Molecular Weight: 98.08

DOT Hazard Class: Corrosive Material

CAS Number: 7664-93-9 -

Contact-your Basic Chemical Soiutions sales representative for more information at

800-411-4227 (4BCS)

BCS

BASIC CHEMICAL SOLUTIONS, L.L.C.

Corporate Headquarters
525 Seaport Boulevard
Redwood City, California 94063

The conditions of your use and apgplication of our product, technical assistance and all information provided are beyond our control. Al information is given
without warranty or guarantea. It is understood that the customer releases Basic Chemical Sofutions and assumes all fiability, in tort, contract or otherwise

incurred with the use of our product.





