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Introduction

The Hope Bay Project is owned and operated by TMAC Resources Inc. Operation of a
wastewater treatment plant (WTP) at the site is an integral part of the activities associated with
the continued exploration, mining, and infrastructure development of the project. The plant is
designed to remove contaminants from the wastewater produced at the Doris North Camp
(Figure 1).

This plan, submitted by TMAC, presents the management and monitoring obligations for the
plant. It also demonstrates how these obligations will be met in accordance with the existing Type
A Water Licence (No. 2AM-DOH1323) issued by the Nunavut Water Board.

Background

The project is located on Inuit owned land administered by the Kitikmeot Inuit Association (KIA),
in the West Kitikmeot region of Nunavut, approximately 125 km southwest of Cambridge Bay.

Prior to this plan, a number of amendments and modifications to the original Type A Water
Licence (No. 2AM-DOHO0713) and Type B Water Licence (No. 2BE HOP0712) were submitted to
the Nunavut Water Board (NWB) for review and approval. These amendments and modifications
also required revisions to the wastewater treatment plan. A chronological account of these
revisions is provided in Table 1.

Table 1: Doris North Wastewater Treatment Plan Revision History

Document Title Author Release Date Key Changes

Doris North Sewage | Newmont, Hope Bay |July 2008 Initial version of plan
Management Plan Mining Company Ltd. submitted in

(Rev 0) (SRK) accordance with Type

A Water Licence
2AM-DOHO0713 and
Type B Water Licence
2BE-HOP0712

Doris North Newmont, Hope Bay |March 2009 Submitted in
Infrastructure Project | Mining Company Ltd. accordance with Type
Sewage Management | (SRK) A Water Licence

Plan (Rev 1) 2AM-DOHO0713 and

Type B Water Licence
2BE-HOPQ0712

Waste Water Newmont, Hope Bay |March 2012 Updated for Doris
Treatment Mining Company Ltd. North, added
Management Plan Sanitherm® system,
(Rev 2) removed Matrix Camp

and submitted in
accordance with Type
A Water Licence
2AM-DOHO0713

MP
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Document Title Author Release Date Key Changes
Waste Water Newmont, Hope Bay |October 2012 Included use of old
Treatment Mining Company Ltd. discharge point,
Management Plan discharge to
(Rev 3) overburden pile as per
approvals from
AANDC and
submitted in

accordance with Type
A Water Licence
2AM-DOHO0713

Doris North TMAC Resources Inc. | March 2014 Transfer of ownership
Wastewater (SRK) and re-activation of
Treatment construction activities.
Management Plan Revised plan in

(Rev 4) accordance with Type

A Water Licence
2AM-DOH1323

1.2 Water Licence Requirements and Regulations

The Doris North Camp and adjacent facilities (Figure 1) are operated in accordance with the
Water Licence (No. 2AM-DOH1323). Table 2 provides a summary of the requirements for the
operation of the Doris North Wastewater Treatment Plant as set forth in the Water Licence and
where in this plan each of these requirements are addressed.

Table 2: Table of Concordance with Type A Water Licence (No. 2AM-DOH1323)

Licence Ref. Licence Requirement Management Plan Management
(2AM-DOH1323) Ref. Response/Specification
PartD. 19 The Licensee shall operate | N/A Plant is built

the Wastewater Treatment
Plant in accordance with
conditions provided in Part
G, Item 3 with compliance
at monitoring station ST-8
during construction

Part G. 3 The Licensee shall operate |see below
the Wastewater Treatment
Plant in accordance with
the following:

PartG. 3. a All sewage and greywater | Section 2.3 Addressed in this report
shall be collected and
treated in the Wastewater
Treatment Plant

MP Doris North Wastewater Treatment Management Plan 1CT022_001 20140324 _FNL.docx March 2014
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Licence Ref. Licence Requirement Management Plan Management
(2AM-DOH1323) Ref. Response/Specification
PartG.3.b During the construction and | Section 3.2 Addressed in this report

care and maintenance
phases, all effluent
discharged from the
Wastewater Treatment
Plant at monitoring station
ST-8 shall not exceed the
following quality limits:

PartG. 3. ¢ All effluent from the Section 2.7.1 Addressed in this report
Wastewater Treatment
Plant shall be discharged
approximately 1000 metres
north of the camp pad;

PartG. 3.d During operations, effluent | Section 2.7.1 Addressed in this report
from the Wastewater
Treatment Plant shall be
discharged to the Tailings
Impoundment Area, or as
required, to the tundra as
per Item 3(c) upon
providing notification to an
Inspector; and

PartG. 3. e The Licensee shall notify Section 2.7.1 Addressed in this report
an inspector at least ten
(10) days prior to start-up of
the Wastewater Treatment
Plan and subsequent
discharge from the facility,
indicating the discharge
location.

Part G. 4 The NWB has approved the | see below
plan “Hope Bay Mining Ltd.
Wastewater Treatment
Management Plan, October
2012 (Rev 3)". The
Licensee shall submit a
revised Plan to the Board
for review, sixty (60) days
prior to re-commissioning of
the Wastewater Treatment
Plant, that takes into
consideration the following:

PartG. 4. a Operation, maintenance Section 2 Addressed in this report
and sludge management;
and

MP Doris North Wastewater Treatment Management Plan 1CT022_001 20140324_FNL.docx March 2014
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Licence Ref.

Licence Requirement
(2AM-DOH1323)

Management Plan
Ref.

Management

Response/Specification

PartG. 4. b

Comments received during
the review of the March
2012 (Rev 2) Plan as well
as the technical review
comments provided on the
October 2012 (Rev 3) Plan
through the renewal
application process.

Section 2.6 and 2.7.1

Addressed in this report

Part J. 12

The Licensee shall
measure and record all flow
and volume measurements
on a monthly basis, during
the operations, and any use
of water (unless otherwise
stated):

Section 3.1

Addressed in this report

Part J. 12. f

The volume of sewage
sludge removed from the
Wastewater Treatment
Plant and the locations or
method of sewage sludge
disposal during
construction, operation and
closure

Section 2.7.2, and 3.1

Addressed in this report

Part J. 20.

The Licensee shall visually
monitor and record
observations, to be made
available to an Inspector
upon request, on a daily
basis during periods of
discharge onto the tundra
from:

see below

Part J. 20. f

Wastewater Treatment
Plant (during the
construction phase)

Section 3.1

Addressed in this report

Part J. 21.

The Licensee shall, within
thirty (30) days following
the month being reported,
submit to the NWB a
monthly monitoring report
in an electronic and
hardcopy. The report shall
include the following:

see below

Part J. 21. a

All data and information
required by this Part and
generated by the
Monitoring Program in the
Tables of Schedule J

Section 3.1 and 3.2

Addressed in this report

MP
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This wastewater treatment management plan is also based on the following regulations:

e Guidelines for the Preparation of an Operation and Maintenance Manual for Sewage and
Solid Waste Disposal Facilities in the Northwest Territories, prepared by the NWT Municipal
and Community Affairs - Community Development (Duong and Kent 1996)

e Consolidation of Environmental Protection Act (Government of Nunavut 2014)
e Consolidation of the Environmental Rights Act (Department of Justice 2014a)
e Consolidation of Camp Sanitation Regulations (Department of Justice 2014b)

e Environmental Guideline for General Management of Hazardous Waste (Department of
Environment 2010)

MP Doris North Wastewater Treatment Management Plan 1CT022_001 20140324 _FNL.docx March 2014
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2.1

2.2

Wastewater Treatment Management

Roles and Responsibilities

TMAC's Chief Operations Officer has overall responsibility for this plan and will provide the
resources to operate and maintain the WTP.

The surface manager has responsibility at the Doris North Camp to:

e Implement this management plan,

e Provide the on-site resources required to operate, manage, and maintain the WTP in
accordance with this management plan and the WTP operation manual,

e Conduct regular inspections of the WTP and audits of the maintenance records, and

e Provide input on modifications to design and operational procedures to improve operational
performance of the facility.

The environment manager has the responsibility to:

e Review and update this management plan as required,

e Sample the treated wastewater, report on the performance of the wastewater treatment
facilities, and assess whether the treated wastewater has met applicable regulatory
standards, and

e Provide operational personnel with direction as to where the WTP sludge should be moved.

The WTP operator has the responsibility to:

e Provide input on modifications to design and operational procedures to improve operational
performance of the facility,

e Provide technical expertise for the operation and maintenance of the WTP, and
e Maintain the WTP maintenance records.
Background

The WTP treats and removes contaminants (organic, inorganic, and bacteria) from wastewater
generated from toilets, showers, sinks, and the kitchen on site. The treatment of wastewater
occurs at various levels and incorporates physical, chemical, and/or biological methods,
including:

¢ Mechanical treatment—physical removal of large objects such as floatables and grease,
e Primary treatment—physical removal of suspended and faecal solids by precipitation,

e Secondary treatment—removal of organic matter via biological/chemical processes, and

MP
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2.3

e Tertiary treatment—physical removal of residual suspended solids (after secondary
treatment).

The treatment process produces two separate waste streams:

e A clean waste stream (or treated effluent) suitable for discharge back into the environment,
and

e A solid waste (or sludge) suitable for proper disposal.

A packaged WTP designed for small populations may combine two or more treatment stages.
Often, a tank (e.g., primary settling tank or equalization tank) is installed to collect wastewater
prior to entering the package treatment system. This tank may be the primary treatment tank
where solids are settled and the liquid is transferred for further treatment. The secondary
treatment stage is where bacterial activity is used to break down the biological content of the
wastewater. After the biological content is broken down, the liquid is pressed through a
membrane or filter to remove residual total suspended solids prior to removal from the system to
the discharge location (tertiary treatment).

The majority of WTPs are based on aerobic biological processes where organic compounds are
degraded and ammonia is converted to nitrate. The treatment system must be well-aerated and
include suitable nutrients for the bacteria to perform effectively. Sludge is produced from a
combination of decaying bacteria from the biological processes and settled particles. This sludge
is separated for proper disposal.

The efficiency of treatment of organic compounds in the WTP are measured by biochemical
oxygen demand (BODs), ammonium (NH,4-N), phosphorus, oil and grease, and total suspended
solids.

Doris Camp Membrane Biological Reactor Wastewater Treatment Plant

The Doris Camp has two Sanitherm® membrane biological reactor (MBR) WTPs housed in seven
40 foot long containers. Each plant has the capacity to manage the average waste volume
generated by 180 people as well as the capacity to accept raw wastewater and sludge from other
WTPs into its surge and conditioning tanks. The Doris North Camp is currently permitted to
accommodate 180 people, which is half the maximum design capacity of the two plant system at
the Doris Camp.

The treatment process operates aerobically and anoxically. It can treat the carbon fraction of the
wastewater (the BODs) and address ammonia and other nitrogen containing compounds to some
extent. Ammonia reductions exceeding 95% are possible with this type of WTP.

A regular cleaning process is necessary to maintain the membrane filter. Under continual
operation (i.e., 24 hours/day and 7 days/week), the Sanitherm filter has a life of three to five years
before requiring replacement. With cleaning and extremely good wastewater preparation and
screening, a life of seven years may be possible.

MP
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2.4

24.1

24.2

Membrane Biological Reactor Wastewater Treatment Plant Process

The Sanitherm membrane biological reactor WTP consists of the following major processes:

e Pre-treatment—primary settling and equalization,

e Biological treatment and effluent separation—anoxic treatment, aeration, and membrane
reactor,

e Treated effluent discharge,
e Sludge de-watering (membrane press), and
e Clean in-place (CIP) system.

The general layout of the plant and the process diagram are provided in Figure 2 and Figure 3.
The full operation and maintenance manual for the system is included in Appendix A. The
operation and maintenance manual also describes the critical operating limits as well as potential
operational failures and alternatives.

Pre-treatment Primary Settling/Screening

Separate pre-treatment methods are used for each of the WTP systems. In system #1,
wastewater enters the WTP flowing into the primary settling tank, which is divided by a bulkhead
into two sections. Settling occurs in the first section while aeration for odour control and mixing by
coarse bubble diffusers occurs in the second section. Wastewater then flows from the primary
settling tank into the equalization tank through a basket screen. In system #2, wastewater enters
the WTP flowing through a travelling screen inside of a primary screened tank. Wastewater then
flows from the primary screening tank into the equalization tank through a basket screen.
Materials removed by the basket screens are dewatered and are disposed of with the sludge.

Wastewater enters the WTP in two ways:

e Piped directly from Doris Camp through a heat traced line, and

e Transferred with a wastewater truck from washcars placed around the project site into the
Doris wastewater stream through one of the lift stations.

Pre-Treatment Equalization

The equalization tanks provide a reservoir for the fluctuating wastewater feed, allowing the
downstream biological process to be fed at a constant rate. The equalization tank is divided into
two sections by a bulkhead and is designed to hold a volume up to 3,880 L with an average flow
of approximately 0.95 L/s. The tank has coarse bubble aeration for mixing to reduce odours.

Two submersible equalization pumps are located in the tank and provide the forward flow at a
controlled rate of 0.95 L/s. The pumps operate with one primary duty pump running at design flow
and one in standby. The standby pump automatically responds if the primary duty pump fails,
because the system is controlled by a programmable logic controller. The tanks are equipped

MP
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with level switches and alarms. The flow to the anoxic tank is set by throttling ball valves. By the
end of equalization, actual removal of any organic compounds is minimal and incidental. Aeration

in the equalization tank may remove 5% of the BODs and some organics may be collected by
screening.

Doris North Wastewater Treatment Management Plan 1CT022_001 20140324 _FNL.docx March 2014
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Note: WTP #2 at Doris Camp shares the primary settling tank and the sludge tank and filter press with WTP #1.
Figure 2: General Layout Wastewater Treatment Plant 1
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Figure 3: Wastewater Treatment Process Flow Diagram
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243

244

Biological Treatment and Effluent Separation Anoxic Tank

The anoxic tank is divided by a bulkhead to form anoxic and supplemental aeration tanks. The
flow into the anoxic tank is received from the equalization tank and a recycle flow from the
membrane reactor tank. The mixing of streams forms a mixed liquor with a suspended solids
concentration ranging from 10,000 to 20,000 mg/L. The recycle flow contains high levels of
nitrates (NO3-N), which are the end products of nitrification (ammonia removal). Under anoxic
conditions (zero dissolved oxygen), the nitrates are removed and in the conversion a portion of
the BODs is also removed. To achieve anoxic conditions, the tank is not aerated, but mixing is
provided by bubble diffusers using a manual ball valve on the air line.

The process switches, pumps, and alarms are controlled by a programmable logic controller. In
the event of high flows, the equalization tank pumps are stopped. In the event only low levels of
effluent liquid are available for processing, timers are activated and the process enters into a
sleep mode. Sleep mode involves periodically turning on blowers for scouring in the membrane
modules and provides minimal mixing to the equalization tank. The entire system stays in sleep
mode until the equalization tank is reactivated and levels in the anoxic tank are raised. Transfer
pumps forward the partially treated liquid to the membrane reactor.

Membrane Biological Reactor

The MBR step in the process provides the same aeration as in the previous step, with the added
purpose of separating the biological solids from the flow stream, thereby creating a highly treated,
acceptable effluent for disposal (Figure 4). Also, like the previous tank, the mixed liquor
suspended solids will range from 10,000 to 20,000 mg/L.

N L N ::
TN Turbidity )
RN ~\ BCE . Cells « Bacteria | K= Dissolved " Dissolved ions p
Particle |-J - macromolecules ~ ure
E=E N Crysptosporidium - Small organic
filtration [ -lE= ysptospc Colloids I~ molecules water
™~ /_\ . -09- \___~ Giardia cysts Viruses _\\_/_‘ u
2 ™
= -~

~_ L__ Oily emulsions Proteins
NI NI T N 4

4

Figure 4: Sanitherm Membrane Shown in Red (0.08 micron pore size) and the Quality of the Water
that is Produced with Different Types of Filtration

The aluminum MBR tank houses one membrane module that acts as the aeration and the
separation device. Air is provided to the unit from the membrane blower and serves primarily as a
cleaning or scouring mechanism, while simultaneously providing air for mixing and process
oxygenation. Two blowers are used: a primary duty blower and a standby blower. Two effluent
pumps are associated with the membrane reactor tank. One operates as a primary duty pump
and the other as a standby unit. The pumps are responsible for removing treated effluent from the
module at a rate of 0.95 L/s.

MP
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2.5

2.6

This module is protected by level switches, alarms, and the programmable logic controller. The
float switches in the membrane tank prevent the water level above the membrane module from
falling to a level where the unit can be affected. On low level alarms, the permeate pumps are
deactivated. In addition, the permeate pumps cannot be operated if scouring air is cut off;
therefore, the blower pressure supply is monitored. Failure to supply air because of motor failure
or failure to pressurize the line (possibly due to blockage or V-belt failure) prevents the effluent
pumps from operating. This prevents poor quality effluent from leaving the Sanitherm unit. Failure
of the main membrane blower triggers an alarm and results in start-up of the standby unit.
Recycle liquid flow continues regardless of equalization pump or effluent pump operation. The
effluent removed by the permeate pump is discharged (to the tundra), while overflow from the
MBR tank is recycled back to the anoxic tank

After the MBR, the treated effluent is pumped through the UV disinfection modules (separate
modules are in each WTP) and then into the effluent discharge trailer.

Care and Maintenance Treatment Options

During care and maintenance or any other period when the camp population is low, it may be
necessary to shut down the existing WTP at the Doris Camp. The manufacturer indicates that the
system can operate with low wastewater inputs; however, TMAC may, depending upon the camp
head count in 2014 going forward, bring in a smaller rotating biological contactor or MBR plant
that would potentially be more efficient with a small camp population. A smaller plant would meet
all the licence discharge criteria and appropriate legislation and regulations. If the camp
population is sufficiently small, TMAC may choose to switch to an alternate toilet system (i.e.,
Pacto, composting) and will manage waste according to appropriate legislation and regulations.

Treatment Option Contingency

During Hope Bay Project operations, if Doris North Camp population is above 180 people both
WTPs would need to be in operation; therefore, no backup treatment plant would be available.

To ensure sufficient wastewater treatment capacity during these times, TMAC has multiple
bladders and holding tanks available onsite to hold untreated effluent. TMAC would also place
restrictions on water usage to minimize the amount of wastewater produced. If required, they may
also reduce the number of people at camp by providing off-site housing. Untreated wastewater
stored temporarily would later be fed into the plant once repaired at a rate appropriate for
effective plant treatment.

MP

Doris North Wastewater Treatment Management Plan 1CT022_001 20140324 _FNL.docx March 2014



SRK Consulting
Doris North Wastewater Treatment Management Plan Page 15

2.7

271

Waste Disposal
Effluent Discharge

Ten days prior to the start-up or recommissioning of the WTP following a shut-down, TMAC will
notify the inspector and provide the location of effluent discharge. Currently the effluent discharge
from the WTP occurs from the effluent discharge trailer through a pipeline to, preferentially,
theST-8 discharge point (UTM 432125E 7559324N), which is located on a rock outcrop,
approximately 1 km northwest of the Doris Camp (Figure 5 and Figure 6). The wastewater
effluent monitoring station (ST-8) is located inside the WTP on the effluent discharge line.

A three-inch diameter HDPE pipeline was laid from the WTP to the tundra discharge point
northwest of Quarry 2. The effluent is fed into the discharge pipeline by pumps in the effluent
discharge trailer. The discharge is directed to the tundra through a diffuser which drains west
towards Glenn Lake (UTM 430285E 7560303N), which is over 1 km from the discharge point.
The wastewater discharge diffuser was designed to reduce the discharge energy, disperse the
effluent, and minimize erosion or vegetation damage from ice build-up. Erosion protection needs
are monitored routinely at the discharge point and the down slope area to ensure the erosion
management is effective.

Occasionally, TMAC may be required to discharge to the old tundra discharge point, located next
to the batch plant pad. This location requires less heat trace to thaw the pipeline for spring start-
up and fall shutdown activities. This location is routinely used in winter months during care and
maintenance activities, as permitted by the inspector, as very low flows in the pipe would freeze
in transit to the distant discharge point.

As permitted in the water licence per Part G Item 3d, during operations TMAC may discharge
effluent into the tailings impoundment area or to the tundra (as required), upon providing
notification to the inspector. TMAC will transfer treated effluent to the tailings impoundment area
prior to operations provided the proper infrastructure is in place.
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2.7.2

2.7.3

2.8

281

Sludge Dewatering, Destruction, and Use

Sludge dewatering is a manual process. The WTP operator directs some of the flow from the
anoxic and supplemental aeration tank via pumps to the sludge holding tank. Polymers for
thickening sludge may be added to the mixing tank. The solution is then pumped to a plate and
frame press with filtrate directed to the sump from where it is periodically pumped back to the
anoxic and supplemental aeration tank by a submersible pump. Dewatered sludge is collected in
a sludge hopper and is removed for disposal.

The sludge has a typical solids content of 25-30% after the frame press. Under normal operations
the sludge is incinerated in accordance with the Incinerator Management Plan (HBML 2012), or
buried in the overburden pile when the pile is not frozen.

TMAC may replace the incineration of dewatered sludge with one or more of the following
alternatives, which could then be used for future reclamation activities:

e Placement in covered pits in the overburden stockpile,
e Composting, or

¢ Placement at isolated reclamation sites.

Care and Maintenance Waste Disposal Options

During care and maintenance, the treated effluent and sludge disposal options will remain as
described in sections 2.7.1 and 2.7.2. The disposal locations and volumes of effluent and sludge
will continue to be reported in the monthly and annual water licence reports.

During seasonal shutdown activities, TMAC may separate the greywater from the blackwater to
reduce the quantity of wastewater that needs to be held in the storage tanks over winter. As per
discussions with AANDC, the greywater will be discharged onto the overburden pile by Quarry 2
during the shutdown of the WTP.

Sanitherm Membrane Cleaning and Critical Operating Limits
Sanitherm Clean-In-Place System Organic Cleaning

A mild solution of sodium hypochlorite (0.5%) is added to the membrane modules for cleaning as
required. The system requires cleaning if there is an increase of more than 3 psi (20 kPa) in the
initial daily readings between the discharge headers in the MBR tank and the discharge pressure
on the effluent pump. A chemical feed pump introduces 500 L of sodium hypochlorite solution into
the module and the system is allowed to soak for several hours. If an inorganic cleaning is
required, a solution of oxalic acid or citric acid is used instead of sodium hypochlorite.

The majority of the cleaning agents are consumed and their oxidizing potential reduced during the
cleaning process. Under normal circumstances, the water from the plant is discharged as part of
the effluent stream. However under the current temporary operating procedure, the effluent
stream is discharged to the tundra and the water from the cleaning process is collected and
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2.8.2

2.9

returned to the front end of the WTP. This ensures any oxidizing potential is completely
consumed and the water is subjected to further dilution and treatment with new raw wastewater.

Critical Operating Limits

For a complete list of installation, operation and maintenance requirements, refer to the
manufacturer's manual (Appendix A). The following points are noted by the manufacturer as
critical operating limits that must be met to ensure proper system operation, maximum lifespan
and good effluent quality:

e The Sanitherm WTP is designed to treat normal human domestic waste from toilets, showers,
laundry, and kitchens.

e The Sanitherm system is not designed to treat industrial wastes, chemical cleaning agents,
bactericides, or any product that is toxic to the bacteria.

e Only biodegradable detergents and products should be used in effluent feeds.

e Kitchen grease traps must be well serviced to prevent overloading the Sanitherm system with
oils and grease.

e Plastic, rubber, and other non-biodegradable items must be kept out of the wastewater flow.

e The Sanitherm unit must be protected from freezing. Maintain a temperature range from 5 to
40°C (41 to 104°F).

e The effluent discharge from the Sanitherm unit must not be used for drinking water.
e Sanitherm effluent water should be tested for suitability before it is used again.

e To protect the membranes and prevent clogging, design the peripheral equipment in such a
way that the raw water is supplied to the membrane submerged basin via a screen with
openings 3 mm or less.

e Avoid applying pressure to the permeate side.

e Large amounts of iron, manganese, calcium, and/or silica may cause clogging in the
membrane.

Wastewater Treatment Plant Operator Training

Thorough knowledge of the operation and maintenance of the WTP is required to properly
operate the plant and achieve compliant effluent discharge limits. TMAC has a designated WTP
operator, provided by the camp catering and maintenance contractor, who manages all aspects
of the plant and performs the routine maintenance as specified by the manufacturer in the
Operation and Maintenance Manual (Appendix A). New WTP Operators are provided with
mentoring and on-the-job training by an experienced operator.
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3  Wastewater Treatment Plant Monitoring and Reporting

3.1 Record Keeping

Records of operation and maintenance are required to evaluate the effectiveness of the WTP
operation. Daily records include the following information:

e Volume and discharge location of any effluent discharged to environment,
e Sludge volume pressed and removed from the plant, and
e Details of any maintenance undertaken at site.

Record sheets are stored in the camp catering office and the daily operations log is kept in the
WTP.

3.2 Discharge Monitoring

TMAC has implemented a monitoring program for the WTP as required by the Type A Water
Licence (No. 2AM DOH1323).

The objective of discharge monitoring is to:

e Measure the performance of the WTP,
e Ensure treated water from the WTP meets the appropriate discharge limits, and
e Assess water quality in the receiving water environment.

During the construction and care and maintenance phases, all treated effluent discharged from
the WTP at the ST-8 monitoring station must meet the effluent limits as outlined in Part G, Item
3b of Water Licence (No: 2AM-DOH1323) and summarized in Table 3.

Table 3: Wastewater Treatment Plan Effluent Quality Limits for Monitoring Station ST-8

Parameter Maximum Average Maximum Allowable Grab
Concentration (mg/L) Sample Concentration (mg/L)

pH 6-9 9

Total Suspended Solids 100 100

BODs 80 80

Fecal Coliforms 10,000 CFU/100mL 10,000 CFU/100mL

Total Oil and Grease 5 and no visible sheen 10 and no visible sheen
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3.2.1

Monthly samples are collected by TMAC's environmental department or a designate from station
ST-8 (the treated effluent prior to discharge form the plant), which is located in the WTP. While
discharging to the tundra, monthly samples are also collected from station ST-9, located near the
shore of Glenn Lake. All samples are collected and handled following the sampling procedures
and QA/QC methods outlined in the Hope Bay Quality Assurance and Quality Control Plan
(HBML 2012) and in any applicable water sampling standard operating procedures developed by
TMAC's Environment Department.

All samples from ST-8 and ST-9 are analyzed for:

* pH,

e Total suspended solids,

e BODs,

e Fecal coliforms, and

e Qil and grease (concentration and visible sheen).

Sample results from stations ST-8 and ST-9 are reported to the WTP operator upon receipt from
the laboratory. The results are reported in the monthly and annual reports required under the
Water Licence (No: 2AM-DOH1323).

Off-Specification Effluent Quality

The potential does exist for isolated, short-term discharges of treated wastewater effluent that
does not meet the discharge limits due to equipment malfunction or operator error. However, the
system design limits the potential for partially treated wastewater to be discharged from the plant.

In the event that analysis indicates a sample exceeded the specified discharge limit, TMAC will,
as soon as possible upon receiving the analytical results:

¢ Re-sample the effluent and submit the sample for appropriate analysis,

e Conduct a detailed inspection of the entire WTP and all associated facilities to identify the
cause of the off-specification discharge and ensure the facility is operating within the
prescribed parameters and operation limits,

e Correct the original cause, and

e If necessary, implement additional monitoring of the downstream environment to assess the
level, if any, of the impact of the off specification discharge.

During these upset conditions the wastewater effluent typically has slightly elevated pH and fecal
coliforms; however, due to the limited frequency and relatively short duration of such events
residual environmental effects are negligible.

MP

Doris North Wastewater Treatment Management Plan 1CT022_001 20140324 _FNL.docx March 2014



SRK Consulting
Doris North Wastewater Treatment Management Plan Page 22

4

41.1

41.2

4.1.3

Health, Safety, and Emergency Response

General Health and Safety Requirements

Employees working in the WTP facility are trained prior to the commencement of work to be
aware of the health and safety risks associated with the wastewater treatment. The following two
absolute points of compliance are part of the training program:

e No person is to drink the water in the Sanitherm plant or the water that is discharged from the
plant.

e Working with wastewater requires adequate protection for operators that includes wearing
steel toed boots, protective goggles, and protective gloves. Face shields should be used if
there is a risk of wastewater or sludge being splashed near the operator’s face.

Operators and workers assisting with operation or maintenance of the WTP must have current
Hepatitis A and B vaccinations.

Chemical Handling

Before handling and using any chemicals, the appropriate material safety data sheets (MSDS)
must be reviewed (MSDSs are available in the WTP building). When handling chemicals
operators should wear protective goggles, protective gloves and any other personal protective
equipment as described in the MSDS. First aid and emergency response procedures described in
the MSDS (Appendix B) are to be followed. Various oxidizing chemicals are used on the
Sanitherm WTP facility as indicted in Table 4.

Table 4: Details of Chemicals and Volumes Needed for Cleaning the Sanitherm MBR WTP

Contaminant Chemical Solutions Concentration Amount Used Hold time
Sodium 2,000 — 6,000 mg/L (effective
Organic matter . chlorine concentration) (pH is | 5 L/element 1 to 3 hours
hypochlorite
about 12)
Inorganic matter | Oxalic acid 0.5-1.0 wt% 5 L/element 1 to 3 hours
Inorganic matter | Polymer 1.0 -3.0 wt% % Kglpress 1 hour
Inorganic matter | Defoamer 1.0 - 3.0 wt% Varies (~ 1 L/day) | 1to 3 hours
Inorganic matter | Citric acid 1.0 - 3.0 wt% 5 L/element 1to 3 hours

Spill Response

Only small quantities of chemicals are maintained on hand for the WTP. In the event of a minor
chemical spill, the MSDS instructions for containment and cleanup are followed and the incident
must be reported to the environmental and health and safety departments. In the event of a large
chemical spill, the emergency response team (ERT) are called and cleanup crew members follow
the direction of the ERT. Spills of raw or partially treated wastewater are managed following the
same procedure. The details for the spill response procedures are included in the Hope Bay Spill
Contingency Plan (TMAC 2014).
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All spills are internally reported, and any meeting Nunavut and Northwest Territories’ spill
reporting requirements will be reported to the spill line as required and will be included in the
monthly and annual reports for the water licence.
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This report, “Doris North Wastewater Treatment Management Plan”, was prepared by

Melissa Pitz, PGeo —

and reviewed by

A

bt oo

\
'J I!. lv \\
Mark\Li'skowich, PGeo

All data used as source material plus the text, tables, figures, and attachments of this document
have been reviewed and prepared in accordance with generally accepted professional
engineering and environmental practices.

Disclaimer

“This report and the opinions and conclusions contained herein (“Report”) contains the expression of the professional
opinion of SRK Consulting (Canada) Inc. (“SRK”) as to the matters set out herein, subject to the terms and conditions of
the agreement dated [HBML.BOC-CM.PSA.003, September 30, 2008] (the “Agreement”) between Consultant and Hope
Bay Mining Ltd., as assigned to TMAC Resources Inc. (“TMAC"), the methodology, procedures and sampling techniques
used, SRK’s assumptions, and the circumstances and constraints under which Services under the Agreement were
performed by SRK. This Report is written solely for the purpose stated in the Agreement, and for the sole and exclusive
benefit of TMAC, whose remedies are limited to those set out in the Agreement. This Report is meant to be read as a
whole, and sections or parts thereof should thus not be read or relied upon out of context. In addition, this report is based
in part on information not within the control of SRK. Accordingly, use of such report shall be at the user's sole risk. Such
use by users other than TMAC and its corporate affiliates shall constitute a release and agreement to defend and
indemnify SRK from and against any liability (including but not limited to liability for special, indirect or consequential
damages) in connection with such use. Such release from and indemnification against liability shall apply in contract, tort
(including negligence of SRK whether active, passive, joint or concurrent), strict liability, or other theory of legal liability;
provided, however, such release, limitation and indemnity provisions shall be effective to, and only to, the maximum
extent, scope or amount allowable by law.”
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SANITHERM .

Over Sixty Years of Excellence

FORWARD:

This operations manual has been created to provide the user:

An overview of Sanitherm’s SaniBrane® Membrane
Requirements for safe operations

Installation information

Operation information

Maintenance procedures

Peripheral equipment requirements

Important NOTE:

e All metric conversions (*) were done using an electronic converter, however are not
deemed exact.

e Operators must read through this manual to ensure efficient and effective operation.
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OVERVIEW OF SANITHERM’S SANIBRANE® MEMBRANE:

1.1 Introduction:

The following is a brief overview of the operation and maintenance of SANITHERM
SANIBRANE® MBR, a revolutionary system that utilizes cutting edge FLAT PLATE
membrane technology. There are many benefits of our FLAT PLATE membranes. The
design ensures effective, reliable air scouring and consistent, long-term flux rates. The
design has been proven in installations around the world in both industrial and municipal
applications.

1.2 Module:

The module, shown in Diagram 1.3i, consists of a membrane case and a diffuser case. The
membrane case incorporates multiple membrane elements shown in Diagram 1.3ii, which
are connected to a manifold with transparent tubes. The diffuser case contains the air
header and diffusers. Each membrane element can be removed individually.

Diagram 1.3i - Module

Permeate
manifold

Frame: Diagram 1.3ii - Membrane

element
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Air diffusers
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1.3 Membrane Materials and Structure:

The membrane sheets are made from polyvinylidene fluoride (PVDF) that is bonded to the
Polyethylene Terephthalete (PET) support fabric, chemically welding them to the surface.
The PET is a non-woven fiber for the base and makes this membrane superior in strength
and chemical stability.

The structure has a small pore size (.08 micron) with narrow pore size distribution. This
structure gives an outstandingly high treated water quality.
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2 SAFETY PRECAUTIONS:

All installation, operations and maintenance procedures must adhere to each jurisdictions
occupational health and safety standards, including providing individuals with appropriate
protective attire and safe working conditions.

Throughout this manual, special attention is given to areas that outline Danger, Caution
and Warnings. Although they are outlined in each individual section, they are reiterated in
Table 2.1, 2.2 and 2.3 for added awareness.

2.1 Danger:

The symbol within Table 2.1 shows anything that will pose a hazard to one’s self or

equipment.

Table 2.1 DANGER SYMBOLS

SYMBOL:

DANGER

MESSAGE(s):

DO NOT leave the SaniBrane® in temperatures higher than 40° C

(104° F).

Avoid direct sunlight

Protect SaniBrane® from freezing

Sparks from welding, fusion cutting or grinding can cause irreversible
damage. Use fireproof sheets or other protective measures.

The chains or slings being used to raise the SaniBrane® must be
sufficient for the weight of the SaniBrane® System. Lifting should be
done in a straight upward motion not allowing any shaking of the
product.

No one should ever be under the SaniBrane®!

To install SaniBrane® set a foothold.

Never climb on the module.

Use protective equipment to ensure the safety of the worker.

DO NOT place heavy objects on the module.
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2.2 Warning:

The symbol within Table 2.2 indicates a possible or impending hazard to self or equipment.

Table 2.2 WARNING SYMBOLS

SYMBOL:

MESSAGE(s):

DO NOT use permeated water for drinking. To use permeated water,
analyze its quality and ensure that the water quality meets the intended
purpose.

Many chemical agents are extremely hazardous to one’s health. When
handling chemicals, one should wear protective goggles, gloves and
any other available protective gear. Be sure to carefully read the details
of the material safety data sheet (MSDS) BEFORE handling any
chemicals.

If chemicals come in contact with your skin or clothes, immediately
rinse with large amounts of water and see a physician.

Store chemicals in a dark, cold place away from direct sunlight.

If chemicals come in contact with your eyes, immediately flush with
running water and see a physician.

Be sure to use the proper storage and mixing tanks for all chemicals

Do not mix sodium hypochlorite with heavy metals or acids. Its mixture
with an acid generates toxic chlorine gas.

If an abnormality is found in the equipment during chemical cleaning,
immediately stop the operation.

If chemicals are injected forcibly with the chemical feed pump or by any
other means, the internal pressure of the element may increase,
causing damage to the element. Be sure to inject chemicals by gravity
at 10 pKa or less.

Before feeding chemicals for chemical cleaning, check that the water
surface is 500 mm (20”) or more above the top of the module. Feed
chemicals after SaniBrane® are completely submerged.
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2.3 Caution:

The symbol shown in Table 2.3 indicates care should be taken to avoid hazards or
mistakes to one’s self or equipment.

Table 2.3 CAUTION SYMBOLS

SYMBOL:

CAUTION

MESSAGE(s):

DO NOT leave the SaniBrane® in temperatures higher than 40° C
(104° F).

Avoid direct sunlight

Protect SaniBrane® from freezing

Sparks from welding, fusion cutting or grinding can cause irreversible
damage. Use fireproof sheets or other protective measures.

DO NOT place heavy objects on the module.

To protect the membranes and prevent clogging, design the peripheral
equipment in such a way that the raw water is supplied to the
membrane submerged basin via a screen with openings 3 mm or less.
Avoid applying pressure to the permeate side.

Before feeding clean water to the membrane submerged basin, open
the air discharge valve to release air form the element. After feeding
water, close the air discharge valve.

DO NOT use raw ground water for start up testing. If it contains a large
amount of iron, manganese, calcium and/or silica it may cause clogging
the membrane.

Clean water operations tend to cause clogging, and should only be
done cautiously.

After clean water operation, keep the membranes wet. Dried
membranes will reduce permeable amounts of water.

To restart filtration after maintenance, keep the membranes wet during
the maintenance. Dried membranes will reduce permeable amounts of
water.
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3 PRE-INSTALATION PRE-PREPARATION:

3.1

Equipment check:

To ensure that you are ready to start installation, keep in mind the following:

PwpPE

5.

All items match the shipping slip*

There has not been any damage in transport.

The protective cover is in position.

There should be full preparation for the transportation of the SaniBrane® including a
clear route.

You will require a cargo crane or forklift for unloading the SaniBrane® from the truck.

* Please contact the trucking company should any items be missing.

3.2

Storage of the SaniBrane®:

Store the SaniBrane® indoors, keeping it upright, at 5° to 40° C (41° to 104 ° F). Avoid
direct sunlight.

During the entire process take adequate measures to protect the elements and other
components. Sparks from welding, fusion cutting or grinding can cause irreversible
damage. Use fireproof sheets or other protective measures.

If the SaniBrane® system must be stored outdoors during the construction phase, make
certain that it is not for a long period of time and note the following requirements:

ogkrwnhPE

Maintain the temperature from 5 ° to 40° C (41° to 104 ° F).
Prevent freezing.

Prevent it from getting wet

Prevent it from being immersed in water

Avoid direct sunlight

CAUTION

DO NOT leave the SaniBrane® in temperatures higher than 40° C (104 ° F).

Avoid direct sunlight

Protect SaniBrane™ from freezing

Sparks from welding, fusion cutting or grinding can cause irreversible damage. Use
fireproof sheets or other protective measures.

e DO NOT place heavy objects on the module.
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4 SPECIFICATIONS:

4.1 Specifications of the Element:

Table 4.1 and Diagram 4.1 — show the specifications and the appearance of the element,

respectively.

Table 4.1 Element (TSP — 50150)

Model Name TSP-50150
Membrane configuration Flat Sheet
Application Filtration of activated sludge

Filtration method

Suction filtration

Nominal pore diameter (um) 0.08
Effective membrane)area (m?) 1.4
Total width 515
Dimensions (mm) Total Height 1,608

Thickness 13.5

, Dry 4.8

Weight Wet (Reference) 8.0

. : Membrane PVDF and PET non-woven fibre
Main Material Supporting Panel ABS resin

Diagram 4.1 Appearance of the Element.

fTalt

515 mm Permeated water nozzle
(07 | T

S0mm (27

1608 mm (63”)

4.2 Specifications of the Tube:

Table 4.2 shows the specifications of the tube.

Table 4.2 Specifications of the Tube

Material

TPU-ARET*!

Inside diameter/ outside diameter/ total length (mm)

8/12/360

* - Allowable temperature limit: 60° C (140° F)
*1 - The material name as per 1ISO-18064

Sanitherm, SaniBrane® Membrane Bioreactor (MBR) O & M
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4.3 Specifications and Performance of the Module:

Table 4.3i shows the specifications of the Module.

Table 4.3i Specifications of the Module

Model Name TMR 140- TMR140- TMR140- TMR 140-
050S 100S 200W 200D
Number of membrane elements 50 100 200 200
Element block structure 1 deck 1 row | 1 deck 1 row 1 deck 2 2 decks 1
rows row
Dimension | Width (mm) 810 810 840 810
s * Length (mm) 950 1,620 3,260 1,620
Height (mm) 2,100 2,100 2,100 4,130
Weight Module (dry) 400 695 1,430 1,365
(kg) Aeration block (dry) 40 65 150 65
Element block (dry) 360 630 1,280 1,300
Element block (sludge 690 1,240 2,480 2,500
clogging) *
Material Diffuser, Frame, 304 stainless steel
Permeated water
manifold
Connectio | Manifold 2" (50 mm) 2" (50 mm) 3" (75mm) | 2" (50 mm)
n flange ** | Air Diffuser 2" (50 mm) 2" (50 mm) 2" (50 mm) | 2”7 (50 mm)
Operating | Temperature (degree 40
Range Q) >
pH** of liquid 5-10

MLSS (mg/L)

Not higher than 18,000

Trans-membrane
pressure (kPa)

Not higher than 20 (2.9 psi)

Cleaning chemicals
feed pressure (kPa)

Not higher than 10 (1.45 psi)

Sodium hypochlorite (effective chlorine concentration)

Cleaning chemicals : 2,000 — 6,000 mg/L (pH is around
and chemicals 12)
concentration Oxalic acid :0.5-1.0 wt%
Citric Acid :1.0 - 3.0 wt%
, , 1 - 2 — 1 —
Scouring Air Flow Rate | 650-1,000 300 ,600 800
(NL/min/Module) 2,000 4,000 2,000
23-35 cfm 46-71 cfm 92-142 cfm 64-71 cfm
*1 indicates the maximum size (excluding the connection tube)
*2 the maximum weight is assumed for a case of sludge clogging between elements.
*3 for flange dimensions see the drawings at the end of this manual
*4 Excludes chemical cleaning of the elements using a designated chemical
* comply with the above operating range.
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Table 4.3ii shows the performance of the Module

Table 4.3ii Module Performance

Model Name TM 140- TMR 140- TMR 140- TMR 140-
050S 100S 200W 200D

Permeate TSS (mg/L)** Not higher than 1.0

. . qe *3
\ﬁater quality | Turbidity (NTU) Not higher than 1.0
<Reference>
Filtration Quantity of water 53 105 210 210
capacity ** treated m3/d (14,000) (27,700) (55,500) (55,500)

(USGPD)

*1 - This value can be attained when operated under the standard operating conditions as specified in this Instruction
Manual during a period specified separately by Sanitherm, a division of Wellco Energy Services.
*2 — Measuring method of TSS is complied with Standard Method of Examination of Water and Wastewater 20" Edition

(1998), Section 2540D, Total suspended Solids Dried at 103° to 105° or ISO 11923.

*3- Measuring method of NTU is complied with Standard Method of Examination of Water and Wastewater 20" Edition

(1998), Section 2130, Turbidity or ISO 7027

*4 - Reference value, not a guaranteed value, for treatment of ordinary sewage in a case where the water temperature is
higher than 15° C (59 F). Based on a flex rate of 0.75 M % M¥D (18.4 9/ft 2/0)
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5 PERIPHERAL EQUIPMENT DESIGN FOR SANIBRANE®
SYSTEM:

The following explains the standard time chart, membrane filtration flow chart, pipeline
procedures and SaniBrane® system layout in the membrane submerged basin. This
information will help you design the peripheral equipment necessary to operate your
SaniBrane® system.

In order to design the peripheral equipment necessary to operate your SaniBrane® system,
you must first understand the process.

5.1 Standard Time Chart:

Two operations are available for filtration, continuous filtration and intermittent filtration. In
intermittent filtration, filtering operation is suspended at certain intervals while air diffusion
continues, as shown in Diagram 5.1.

While filtration is suspended, air diffusion continues in the absence of suction, enabling
effective cleaning of the membrane surfaces. Although a control device is required to start
and stop filtration, intermittent filtration is recommended when you need a higher filtration
flux.

Recommended intermittent filtration setting: 9 minutes for filtration and 1 minute for
suspension:

Diagram 5.1: Standard Time chart:

Cycle of 10 Minutes

»

A

Suspe'nsifpn
Filtration
Filtration
9 Minutes 1§min.
Air diffusion Continuous
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5.2 Flow Diagram of Membrane Filtration:

Points (5.2.1) and (5.2.2) follow with standard examples of the operation of the
SaniBrane® system with a natural water head and with suction pump. Ancillary devices
necessary for operations are explained in (5.2.3).

5.2.1 Operation with natural water head:
In natural water head operation, filtration is performed using the natural water head

differential pressure, generated from the vertical distance between the membrane
submerged basin’s water surface and water outlet (see Diagram 5.2.1).

To produce a water head, the water outlet should be located below the surface of the water
in the membrane submerged basin, typically 1 meter lower.

It is recommended that the permeated water pipe be connected to the water outlet so that

the pipe penetrates the basin wall, as shown in Diagram 5.2.1.

Diagram 5.2.1 Natural Water Head Operation

I
7
]
Raw water i
I

Feed chemical

OPEN
H:CLOSI

|
|
|
|
_’ ) I
{%— l Aiar outlet !
|
® |
Fine screen 1 :
| Manifold 1
Membrane | :
— 1 { N\ g |
B - =l |
hllblllelged 7 T Upper linut ]
. | W |
basin \ "
st | I
1m (39.3701in) | ./ L:CLOSE I
FIC: Flow rate indicator/controller i H:OPEN :
I S TV N i S ————— 4
L S : Level Switch I
dPIA: different Pressure indicator/alarm i Permeated
_ water
FI . Flow indicator L
AVAYAYA
b &
S 3
Air diffuser

Sanibrane™

The opening of the permeated water flow control valve is automatically controlled for flow
rate. Moreover, if the water level in the membrane submerged basin gets to the lower limit,
filtration will be stopped. If it gets to the higher limit, it will stop raw water inflow. The
equalization tank (not shown) is designed to meet the fluctuation of the raw water flow rate.
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Air must be discharged once a day from the natural water head. If air were allowed to
collect inside the pipe it will reduce its effectiveness.

If the pipe is connected to the water outlet by penetrating the basin wall, then air can be
discharged by opening the air discharge valve during suspension of filtration. However,
installing an automatic air discharge valve is highly recommended.

5.2.2 Operation with suction pump:

Filtration is performed by using the suction of a pump (see Diagram 5.2.2)

Diagram 5.2.2 Pump Suction Operation

L:OPEN

H:CLOSE

1
1
|
1
Raw water :
I
I
1

L:CLOSE
H:OPEN

@ o
|
Permeated

q @ water
f Aar outlet Feecl chemical P
Fine screen !E'@
| .
Mamifold
HI T~ Upper lLimit
— | j====f-
- + L I |
, R -
1 L
I FIC: Flow rate indicator/controller
| L S : Level Switch
I dPIA: different Pressure indicator/alarm
L AYA"A'"4 FI : Flow indicator
/ - \
Aur diffuser SaniBrane™

In filtration, the opening of the permeated water flow control valve is automatically
controlled for flow rate. If the water level in the membrane submerged basin gets to the
lower limit, filtration will be stopped, and if it gets to the higher limit, it will stop raw water
inflow. Fluctuation of the raw water flow rate is absorbed by the equalization tank (not
shown), as its capacity is designed to meet the amount of fluctuation.
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5.2.3 Ancillary Devices:

The following explains devices shown in the examples on the preceding pages. For the
operation of the SaniBrane® System, devices other than those specified here may be used
after consultation with Sanitherm:
a) Fine Screen
To protect the membrane from clogging, raw water should be supplied to the
membrane submerged basin through a screen with openings 3 mm or smaller.
b) Flow rate control device
A flow rate controller, such as a flow rate control valve and flow meter, should be
installed on the permeated water line to control the flow rate of permeated water. To
operate multiple units of the SaniBrane® System, one should install one flow rate
controller on each train of the SaniBrane® System.
c) Differential pressure instrument
The sensors of the differential pressure instrument should be installed on the
permeated water line and the membrane submerged basin at the same level to
measure the trans-membrane pressure. To operate multiple units of the SaniBrane®
System one should install a differential pressure instrument on each train.
d) Air supply unit (blower)
This unit supplies air to the air diffuser. The flow rate of air supplied to a module
should be equal to the specified scouring air flow rate for the module (see Table IlI-
3)
e) Air Flow Meter.
An air flow meter should be used to measure the amount of air supplied to the air
diffuser. To operate multiple units of the SaniBrane® System, you should install an
air flow meter on each train of the SaniBrane® System.
f) Permeate pump.
A suction pump is required in order to operate with a pump suction install a self-
priming pump compatible with the desired flow rate.
g) Level Switch
It is required that a level switch be installed in the membrane submerged basin to
control the liquid level.

CAUTION

e To protect the membranes and prevent clogging, design the
peripheral equipment in such a way that the raw water is supplied to
the membrane submerged basin via a screen with openings 3 mm or
less.
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5.3 Layout of the SaniBrane® System:

Diagram 5.3i shows how water circulates in the membrane submerged basin. An upward
flow is generated as air is supplied from the lower side of the SaniBrane®. The flow then

goes along both sides of the element block.

This circulation flow cleans the membrane surfaces and at the same time stirs up the
sludge. It is extremely important to arrange units of SaniBrane® with appropriate distances

in order to obtain an effective circulation flow.

Diagram 5.3i and Diagram 5.3ii present a top view and a side view of a basin containing
three units of SaniBrane®. To install the modules, you are required to pay attention to

dimensions W1, W2, W3, a and b.

Diagram 5.3i Example of SaniBrane® Modules layout in
submerged basin (side view)

Water level

S &
W1 W2
<>

SaniBra

stand [ (©=(0) ©=©

/

\

W1

Top of element

Bottom of air diffuser

b
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Diagram 5.3ii Example of SaniBrane® Modules layout in
submerged basin (top view)

/;:m¢ W3 P T\
< <« P “«—>
W1 W2 W2 W1 asin wa
Qani ™ Oanl : ™
SaniBrane SaniBrané | SaniBrane |

—E_l%ﬂ—r';"lr';"l = T
W3

i.  W1: 380 to 680 mm (15" to 27”")
.  W2: 430to 730 mm (17" to 29”)
iii.  W3: Make W3 as small as possible (normally about 400mm (16”) after allowing for
piping and maintenance work.

iv. a: Allow at least 500 mm between the top of the element and the water level of
the basin (lower limit for operation).

v. b When a stand is used to support the module, the distance between the water
level of the basin and the bottom of the air diffuser should not exceed 400mm
(167).

e Please contact Sanitherm if you have any difficulty with the layout design,
including installation of the SaniBrane® in an existing activated sludge tank.

5.4 Piping:

Following is a description of the procedure for piping to the air diffuser and manifold on a
SaniBrane® System. For piping arrangements, see the product drawing at the end of this
manual.

5.4.1 Piping into the air diffusers:

When piping into the air diffusers, use the flange (A) to connect the pipe from the air supply
device to the side of the aeration block (see Diagram 5.4.1). Install another flange
connection (B) above the liquid surface on this pipe line to disconnect piping in case it
becomes plugged.
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Also install branch piping and valves for cleaning the air diffuser into the pipe from the
blower. Make sure to place the branch piping within 500mm (20”) above the liquid surface.

It is recommended that the cleaning system be automated by installing automatic valves.
For the air diffuser cleaning procedure 10.2.

Diagram 5.4.1 Example of piping to Air diffusers:

Header pipe

500mm or le

Water level

Discharge valve

Branch pipe

A

Agr diffuser
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5.4.2 Piping to the manifold:

For piping into the manifold, Diagram 5.4.2i and Figure 5.4.2ii give two examples of leading
permeated water from the membrane submerged basin. One demonstrates downward
piping and the other upward piping.

In the operation of a natural water head, downward piping is recommended. In the
operation of a suction pump, if the pump is located above the membrane submerged basin,
upward piping is preferred, and vice versa.

In both upward and downward piping, a chemical injection valve and an air discharge valve

should be installed on a branch pipe between the permeated water valve and the air
diffusers. For devices necessary for chemical cleaning, see VIII-3 to VIII-6.

Diagram 5.4.2i Downward Piping from Basin

Aur discharge valve

>< ] Chemical feed line
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Permeated water valve

: PEl‘llle ated water
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Diagram 5.4.2ii Upward Piping from Basin
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6 INSTALLING SANIBRANE®:

6.1 Preparation:

1. There should be full preparation for the transportation of the SaniBrane® including a
clear route.

You will require a cargo crane or forklift for unloading the SaniBrane® from the truck.
Ensure that the membrane submerged basin where the modules will be installed is
clean. All waste such as concrete clusters, scrapes and mill ends must be removed.

W

6.2 Unloading SaniBrane®:

You will require a cargo crane or forklift to unload the SaniBrane®.
When lifting the SaniBrane® please note:

1. The Element block and the Aeration block are delivered in separate packages.
2. When lifting the element block keep it horizontal and lift from all lifting points equally.
Be careful not damage the nozzles, air diffusers or other components.

DANGER

e The chains or slings being used to raise the SaniBrane® must be
sufficient for the weight of the SaniBrane® System. Lifting should be :
done in a straight upward motion not allowing any shaking of the
product.

e No one should ever be under the SaniBrane®

6.3 SaniBrane® check:

After you have the SaniBrane® in place, re-check the following;
1. Allitems match the shipping manifest.*

2. There has not been any damage in transport.
3. The protective cover is in position.

* Please contact the trucking company should any items be missing.

Sanitherm, SaniBrane® Membrane Bioreactor (MBR) O & M 23



6.4 Installation of the SaniBrane®:

6.4.1 - STEP ONE
Installing the aeration block

v

6.4.2 - STEP TWO
Piping the air diffusers

¥

6.4.3 - STEP THREE
Installing the element block

./

6.4.4 - STEP FOUR
Piping the permeate manifold

6.4.1 STEP ONE - Installing the Aeration block:

Set the aeration block in the membrane submerged basin using anchors. In this installation,
it is important to keep the air diffusers horizontal. In order to achieve uniform flows along
the membrane surfaces of each element, the air diffuser must be completely level.

To ensure uniform flows, maintain the levelness within 3/1,000 (3mm over 1 meter or 1/8”
over 40”) on the top surface of the aeration block in both lateral and longitudinal directions.

6.4.2 STEP TWO - Piping the air diffusers:

Each air diffuser is furnished with two blank flanges. Modify the blank flanges or procure
suitable flanges, and connect them to the pipe from the air supply unit. Prior to piping, flush
the pipes.

After piping the air diffusers, feed clean water until the aeration block is completely
submerged and then supplies air for diffusion. Next, check that the air is provided evenly
among the aeration blocks and that it is diffused evenly in each aeration block.

6.4.3 STEP THREE - Installing the element block:

To install the element block, take the following steps, depending on the module type:
a) TMR140-050S and 100S

Set the element block on the aeration block and connect the two with provided bolts.
b) TMR 140-200W
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TMR 140-200W consists of two element blocks and one aeration block. Each
element block has one manifold and each manifold is furnished with two blank
flanges. In installation, these flanges may interfere with each other between the
element blocks. In order to prevent this, offset either of the facing blank flanges.
Then set two elements on the aeration block to fix them using the provided bolts.
c) TMR140-200D

Place an element block furnished with an intermediate block onto the aeration block,
and secure them with the provided bolts. Place another element block on the first
element block, and connect the two blocks with the provided bolts.

6.4.4 STEP FOUR - Piping the Permeate Manifold:

The manifold is furnished with blank flanges. Modify the blank flanges or procure suitable
flanges. In piping, take the steps shown below in accordance with the module type.

The manifold is designed to allow fine adjustments with the brackets on both ends of it. To
prevent air collection inside the manifold, vertically adjust the brackets to raise the
permeated water outlet side a little higher than the other.

Prior to connecting the manifold to the pipe, flush the permeated water pipe and check the
pipe for leakage.

Avoid applying pressure to the permeate side of the element or the element could suffer
damage.

a. TMR140-050S and 100S
Connect one end of the manifold to the permeated water pipe. Leave the other end
closed with a blank flange.
b. TMR140-200W
One-side connection
i. Loosen the U-bolt on the manifolds, connect one manifold to the other on two
element blocks. After piping, fasten all U-bolts and check that the manifolds are
secured firmly.
ii.  Then connect one end of the joined manifolds to the permeated water pipe.
Leave the other end closed with a blank flange.
iii.  Two side connection
iv.  Loosening the U-bolts on the manifolds, connect one manifold to the other on
two element blocks. After piping, fasten all U-bolts and check that the
manifolds are secured firmly.
v. Then connect both ends of the joined manifolds to the permeated water pipe.
c. TMR140-200W
Connect one end of the upper and lower manifolds to the permeated water pipe on
the relevant line. Leave the other end closed with a blank flange. To connect the
manifold to a piping assembly, provide an upper and lower line.
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DANGER

e The chains or slings being used to raise the SaniBrane® must be sufficient for the
weight of the SaniBrane® System. Lifting should be done in a straight upward motion
not allowing any shaking of the product.

e No one should ever be under the SaniBrane®!

e Toinstall SaniBrane® set a foothold.

e Never climb on the module.

e Use protective equipment to ensure the safety of the worker.

CAUTION

e Avoid applying pressure to the permeate side.
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7 START OF OPERATIONS:

When starting up the plant for the first time, fill the tank with fresh water, vent the air and
test all pumps, blowers and level switches.

7.1 Clean Water Operation

7.1.1 Inspection and arrangements:

Prior to clean water operation; make the following inspection and arrangements:

a) Check that the air diffusion pipe and the permeated water pipes are connected
properly.

b) Check that the element block is secured on the aeration block.

c) Check that the membrane submerged basin has been completely cleaned. Then
remove the protective cover. The presence of soil, dust, concrete chips, wire ends
ty-wrap ends etc. and dust may cause damage to the SaniBrane®.

d) Before feeding clean water to the membrane submerged basin, open the air
discharge valve to release air from the element.

e) Feed clean water (tap water or filtered water) to the membrane submerged basin up
to the operating level.

f) After feeding water, close the air discharge valve.

CAUTION

o Before feeding clean water to the membrane submerged basin, open the air discharge
valve to release air from the element. After feeding water, close the air discharge valve.

e DO NOT use ground water for clean water operation. If it contains a large amount of
iron, manganese, calcium or silica it may cause clogging in the membrane.

7.1.2 Clean water operation:

After feeding clean water to the membrane submerged basin, start clean water operation in
accordance with the following procedure:

a) Start the blower and check that the required amount of air has been supplied and
that the defused air is supplied evenly.

e Foaming may occur in the membrane submerged basin during clean water
operation. This phenomenon is caused by the dissolution of biodegradable
hydrophilic components contained in the membrane. Operation can be
continued regardless of the foaming.

b) When using only one blower to achieve air diffusion for two or more modules, check
that an even amount of air is supplied to them. Otherwise, modify the piping
structure (such as the diameter of the header pipe) to attain uniform air supply.
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c) While maintaining clean water operation, check the control devices for proper
performance.

d) Perform clean water filtration, and measure and record the trans-membrane
pressure and water temperature at designed filtration rates (at a normal, maximum
and minimum flow rate). These records should be maintained.

e) Upon completion of performance checks in clean water operation, immediately
terminate the operation and stop air diffusion.

CAUTION

o Clean water operations tend to cause clogging, and should not be done excessively.
e After clean water operation, keep the membranes wet. Dried membranes may
reduce permeable amounts of water.

7.1.3 Injecting seed sludge:

Be sure to inject seed sludge (where possible). Otherwise, if raw water is separated directly
by the membranes, membrane clogging may occur at an early stage.

To follow are the steps for injecting seed sludge.

e STEP ONE:
For seed sludge, procure sludge used for the treatment of same kind of waste water.
Sludge with MLSS of 20,000 mg/L or higher is recommended.

e STEP TWO:
Right before feeding raw water, inject seed sludge. To remove foreign matter, be
sure to use a screen (with an opening of 3 mm or less).

e STEP THREE:
The amount of seeding sludge injected should be adjusted so that MLSS of the
membrane submerged basin is 7,000 mg/L or more.

DO NOT use seeding agents (engineered bacteria).

CAUTION

e Be sure to use a screen (with an opening of 3 mm or
less) to remove foreign matter.

7.1.4 Actual Operation:

Upon completion of seeding sludge injection, start air diffusion. Then start filtration and the
feeding of raw water. Once the permeated water level has been stabilized, measure and
record the trans-membrane pressure and water temperature at the actual filtration rate.
Details of operation management are given in the next chapter.
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8 OPERATION CONTROL:

8.1 Standard Operating conditions:

Table 8.1 shows standard operating conditions for SaniBrane®.

To ensure stable performance, such operation parameters as MLSS, sludge viscosity, DO
(dissolved oxygen concentration) and PH must be kept in a range of standard operation
conditions given in 8.1.

If raw water contains foreign matter, big chunks of suspended solid or oil, pretreatment is
required.

When using an antifoaming agent in the membrane, ensure that it is alcohol-based, such
as Kurita Water Industries “Kuriless P.F-663".

Table 8.1 Standard conditions for SaniBrane®

Parameter Unit Operating condition
MLSS mg/L 7,000 — 18,000
Sludge viscosity* mPa-s Not higher than 250
DO mg/L 1.0 or more

pH - 6-8

Water temperature Degree C 15to 40

Continuous filtration flux m°/m?/d 0.75 or less

*Measured by C-type viscometer

e DO NOT use permeated water for drinking. To use permeated water, &
analyze its quality and ensure that the water quality meets the intended
purpose. :

e Please contact Sanitherm if the operating conditions are not standard

CAUTION

e |nthe activated sludge tank, avoid using chemicals, toxic agents, oils or other substances that can
adversely affect activated sludge.

e Avoid abrupt changes in pH, temperature, trans-membrane pressure or any other conditions even if
they are within the standard operating conditions.

e Replace renewal parts regularly after inspection.

e Protect SaniBrane® from freezing.
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8.2 Operation Control Parameters:

The performance of SaniBrane® varies in accordance with the raw water quality and the
preset operating conditions. To ensure stable operation, it is recommended that you record
monitored values of control parameters in order to monitor the performance and
characteristics of your unit of SaniBrane®.

8.2.1 Control parameters for the operation of SaniBrane®:

Scouring Air Flow rate (blower air flow)

Diffusion pressure (blower discharge pressure)

Permeated water flow rate

Trans-membrane pressure (TMP)

Permeated water quality (BOD, COD, turbidity, T-N, T-P, TSS etc)
Liquid temperature of membrane submerged basin

Raw water quality (BOD, COD, turbidity, T-N, T-P, etc.)
Excess-sludge discharge rate

DO (dissolved oxygen concentration) of membrane submerged basin
10 pH of membrane submerged basin

11.MLSS

12. Sludge viscosity

13. Sludge volume (SV30 or SV60)

CoNoOO~wWNE

8.3 Daily inspection of the Membrane submerged basin:

To ensure consistent operation of SaniBrane® it is essential to stabilize the trans-
membrane pressure, diffused air condition, and biological treatment.

8.3.1 Inspection steps:

1. Trans-membrane pressure:

Check that the trans-membrane pressure is stable. A sudden increase in differential
pressure suggests membrane clogging, caused by abnormal diffused air conditions or
deteriorating sludge properties. In such an event, check the following parameters and take
necessary action, such as chemical cleaning of the elements.

2. Diffused air condition:
Check that the standard amount of diffused air is supplied and that the air is diffused
evenly. Deviation in the scouring air flow rate from the standard value, or extraordinary

uneven diffusion, may cause membrane clogging. In such a case, stop filtration, and check
the leakage from the piping, valve situation and the blower condition. If necessary, take
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appropriate action, such as fix the leakage, correct the valve situation, adjust the blower
condition, clean the air diffusers and adjust the scouring air flow rate.

CAUTION

e If the scouring air flow rate drops or becomes extremely irregular, or if air supply is stopped, then
immediately stop filtration to prevent membrane clogging.

3. Colour and smell of activated sludge:

Sludge appropriate for treatment should be brownish-red, coagulable, and free from odour.
If the sludge appears to be failing to meet these requirements, then measure its MLSS,
viscosity, DO, pH, temperature and BOD load. If necessary, take appropriate action, such
as additional injection of seeding sludge or adjust the organic loading, etc.

4. MLSS:
The sludge should have an MLSS of 7,000 to 18,000 mg/L. If MLSS is too low, add
seeding sludge or stop sludge transfer. If MLSS is too high, increase the sludge wasting
rate.

5. Sludge viscosity:
The sludge viscosity should not be more than 250 mPa-s. If the sludge viscosity is too high,
replace the sludge or transfer the sludge to the sludge storage tank until an appropriate
viscosity value is attained.

6. DO:
DO values should be 1 mg/L or more at any point in the membrane submerged basin. If
this requirement is not met, you may increase the scouring airflow rate to the extent that
the rate does not exceed its maximum permissible value. Reduce incoming BOD strength.
Add supplemental aeration.

7. pH:

pH range should be 6 to 8. If this requirement is not met and activated sludge property is
not good, adjust pH by adding acid or alkali.
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8. Liquid temperature:

The liquid temperature should be 15° C to 40° C (59° to 104° F). If this requirement is not
met and activated sludge property is not good, it is recommended that you take corrective
measures.

9. Liquid level:
Check that the liquid level of the membrane submerged basin is in the appropriate range. If
this requirement is not met, check (i) the liquid-level meter, (ii) the suction pump, and (iii)

the trans-membrane pressure, and when necessary, take corrective action, such as
adjusting the control system.
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9 MAINTENANCE OF SANIBRANE®:

9.1 Maintenance Items and Maintenance Frequency:

To maintain SaniBrane® perform the following at specified intervals:

1. Clean the air diffusers (everyday)

2. Chemical cleaning of the element, every six (6) months or when the trans-
membrane pressure has risen by 5 kPa or more from its initial operating level at the
same permeated water flow rate, whichever occurs earlier.

3. Replace connection tubes (once in three (3) years, or when deteriorated)
¢ In replacement of parts, be sure to use specified types.

e For detailed specifications and procurement routes for replacement parts, please
contact us.

¢ Inreplacing tubes, insert the tube securely into the foot of the nozzle.

e In replacing tubes, avoid applying excess force to the element and manifold
nozzles to prevent damage.

9.2 Air Diffuser Cleaning:

Clogging of diffuser holes may lead to uneven air diffusion and membrane clogging. To
prevent such clogging, clean the air diffusers at least once a day (it is recommended to
automate the air diffuser cleaning process by using automatic valves). Ensure that the
permeate flow is stopped before starting.

The cleaning is done by the reverse flow of the sludge from the diffuser hole into the
diffuser piping. This is accomplished by opening the air diffuser cleaning valve and
releasing the pressure inside the air diffuser, discharging such sludge by the diffusing air
through the branch valve.
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9.2.1 Air diffuser cleaning procedure:

Blower (B

Normal
Operation
=]
V2
Elanch pipe - ! | E_:::'I?—D V4
1 | ’
| |
! i
_ _ l | Arr Flow
Arr Supply Pipe \‘ ! I direction
W N
-'.'LIIII
Air Diffuser Open Valve >|D<
Cloze Valve [}ﬁj
Diffuser
Cleaning

i_-{___________

Open Valve ﬁ
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10.

11.

Stop Filtration

Close V1 Valve

Open V2 valve. At this step, the
sludge liquid comes through the
diffuser holes into diffuser piping,
and is discharged together with
the air.

Keep V2 valve open for about
one (1) minute.

Close V2 valve, and then open
V1 valve.

Clean the other line in the same
manner as follows.

Close V3 valve.

Open V4 valve. At this step, the
sludge liquid comes through the
diffuser holes into the diffuser
piping, and is discharged together
with the air.

Keep V4 valve open for about
one (1) minute.

Close V4 valve, and then open
V3 valve

Restart filtration.
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9.3 Chemical Cleaning of Element:

Chemical cleaning of the element should be conducted when the trans-membrane
pressure rises in excess of operational limits. Such a pressure increase can be caused
when contaminants clog the pores of the membrane surface. The timing of chemical
cleaning should be determined as follows:

1. Every six (6) months or when the trans-membrane pressure has risen by 5 k Pa
from its initial operating level at the same permeated water flow rate, whichever
occurs earlier.

2. If the Trans-membrane pressure is rising rapidly, conduct chemical cleaning much
earlier. Early chemical cleaning is effective to remove contaminates clogged in the
membrane pores.

3. In the case that the trans-membrane pressure rises by 5 k Pa within six (6) months,
record how many months it took to rise and conduct chemical cleaning accordingly.
This measure is effective in prolonging the life of membranes.

9.4 Chemical Agents Used for Chemical Cleaning:

For chemical cleaning of the element, it is important to select chemicals in accordance with
the type of adherent contaminant. Cleaning under inappropriate cleaning conditions or
using the wrong chemicals may cause poor filtration performance or damage to the
element. Select chemicals suitable for each contaminant. Table 9.4 shows suitable
chemicals and standard cleaning conditions.

Table 9.4 Cleaning Chemicals and Standard Cleaning Conditions by Contaminant

Contaminant Chemical Solutions concentration Aumsoeudnt Hold time
Sodium 2,000 - 6,000 mg/L (effective 5L/ element 1to3

Organic matter chlorine concentration) (pH

hypochlorite is about 12) (1.32 USG) hours
: . : 5 L/element 1to3
- 0
Inorganic matter | Oxalic acid 0.5-1.0wt% (1.32 USG) hours
Inorganic matter | Citric acid 1.0 - 3.0 wit% 5 L/element 1103

(1.32 USG) hours

9.5 Handling of Chemical Agents:

Some chemical agents used for chemical cleaning are harmful when they come in contact
with skin. In handling chemicals, wear protective goggles, protective gloves and other
protectors. Before using chemicals, be sure to check the details of its material safety data
sheet (MSDS) and the instructions given below. If chemicals come into contact with your
skin, follow the MSDS to take suitable action for each chemical.

Sanitherm, SaniBrane® Membrane Bioreactor (MBR) O & M 35




Table 9.5i Chemical Handling precautions:

Agent: Sodium hypochlorite Oxalic Acid / Citric acid/
Solution/ NaClO (COOH), HOOCCH,C(OH)(COOH)CH,COOH
Ventilate well. Avoid heat .
Keep away from Keep away from strong acids and
sources and sparks. Also i
: : . acids and bases. bases.
avoid contact with acids.
0 Handle the chemical container with great care. Avoid toppling, bumping or dragging it.
% 0 Take care to prevent leaks, spillover or splattering. Do not cause dust or vapor.
% % Firmly seal the container after use.
< —
E '5 After using chemicals, thoroughly wash your hands and face and rinse out your mouth.
<
8 8 Do not eat or drink except in a designated place.
E E Keep gloves in a designated area away from any rest area or lunch rooms.
5 Forbid unauthorized entry to the place where chemicals are handled.
Wear appropriate protectors to avoid inhalation, eye or skin contact, and direct
contact with your clothes.
To handle chemicals outdoors, provide local ventilation.
Table 9.5ii Storage Precautions:
Agent Sodium hypochlorite Oxalic Acid / Citric acid/
Solution/ NaClO (COOH), HOOCCH,C(OH)(COOH)CH,COOH
" % Store container in a dark, cold place. Avoid direct sunlight. Firmly seal to prevent direct
o Q9 contact with air.
<5
L2
= O
n E.':J For storage, use corrosion-resistant containers.
o
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e Many chemical agents are extremely hazardous to one’s health. When handling
chemicals, one should wear protective goggles, gloves and any other available
protective gear. Be sure to carefully read the details of the material safety data
sheet (MSDS) BEFORE handling any chemicals.

e If chemicals come in contact with your skin or clothes, immediately rinse with
large amounts of water.

e Store chemicals in a dark, cold place away from direct sunlight.

e |If chemicals come in contact with your eye, immediately flush with running water and see a
physician.

¢ In the chemical storage tanks, be sure to use a material suitable for each chemical in order to
prevent corrosion.

e Do not mix sodium hypochlorite with heavy metals or acids. Its mixture with an acid generates
toxic chlorine gas.

9.6 Chemical Cleaning Procedure:

9.6.1 For Elements:

When cleaning, slowly inject chemicals via the permeated water nozzle into the elements
until they percolate through the membranes.

Depending on the location of the chemical tank, use a natural water head when injecting
chemicals, as shown below.

1. Chemical cleaning with the chemical tank located at the bottom (Diagram 9.6.1A)

a) Check that the chemical injection valve is closed and that the chemical feed
pump is at rest.

b) Fill the chemical tank with specified amounts of chemicals.

c) Stop filtration and close the permeated water valve (air diffusion should be
continued).

d) Start the chemical feed pump and check that the chemicals circulate.

e) Slowly open the chemical injection valve to inject chemicals.

f) After injecting the specified amount of chemicals, stop the chemical feed
pump.

g) Leave the equipment for 1 to 3 hours.

h) Close the chemical valve, open the permeated water valve and restart
filtration.

i) Chemicals remain in the permeated water in an early phase of filtration (for a
period of 2 or more intermittent cycles). Send back the permeated water to
the raw water. Otherwise, dispose of it in accordance with applicable legal
standards for waste disposal.
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Diagram 9.6.1A - Chemical cleaning with Chemical Tank Located below the

Low water level of
membrane submerged

basin

MBR liquid level:

Chemical
injection valve

P

1,000 mm

or less

— Manifold

. ™
SaniBrane

Permeated
water valve

Chemical tank

Chemical feed

>0 e

2. Chemical cleaning with the chemical tank located above the membrane submerged

basin (Diagram 9.6.1B)

a) Check that the chemical injections valve is closed

b) Feed the chemical tank with specified amounts of chemicals.
c) Stop filtration and close the permeated water (air diffusion should be

continued)

d) Slowly open the chemical injection valve to inject chemicals
e) After injecting chemicals, leave the equipment for 1 to 3 hours
f) Close the chemical injection valve, open the permeated water valve and

restart filtration

e Chemicals remain in the permeated water in an early phase of filtration
(for a period of 2 or more intermittent cycles). Send back the
permeated water to the raw water tank. Otherwise, dispose of it in

accordance with applicable legal standards for waste disposal.
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Diagram 9.6.1 B — Chemical cleaning with Chemical Tank Located above the
MBR liquid level

Open q Chemical tank

Low water level of ~ Chemical -
C'"']; Waler ]:""3 L g injection valve —
membrane s
submerge 1,000 mm or less
basin

S IManifold

Permeated
water valve

SaniBrane™

9.6.2 Precautions for chemical cleaning of elements:

a) Inject chemicals using gravity. Maintain the pressure at 10 kPa (1.45 psi or
approximately 1 meter) or less. Avoid forcibly applying pressure with the pump
directly connected. A higher pressure can damage the elements.

b) Inject chemicals with SaniBrane® submerged in the membrane submerged basin.
To ensure the safety of the operator, keep the top of the module at least 500 mm
(20”) below the water surface.

c) Continue air diffusion during chemical cleaning. Note, however, that foaming may
occur inside the membrane submerged basin depending on the type of chemicals
used or other conditions. In such a case, reduce the defused air rate.

d) A higher temperature of chemicals produces greater cleaning effects. However,
maintain the temperature at 40°C or below. Conversely, a lower temperature
causes poor cleaning effects, hampering the recovery of the membrane function.
Maintain as high of a temperature as is possible inside the membrane submerged
basin.

e) After chemical cleaning, a small amount of chemicals remain inside the elements
and filtration piping right. To restart filtration, send back the permeated water to the
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raw water tank until the permeated water is free from the effects of the chemicals
(for a period of at least 2 intermittent cycles). Otherwise, dispose of it in accordance
with applicable legal standards for waste disposal.

e If an abnormality is found in the equipment during chemical cleaning, immediately
stop the operation.

e |If chemicals are injected forcibly with the chemical feed pump or by any other
means, the internal pressure of the element may increase, leading to damage to
the element. Be sure to inject chemicals by gravity at 10 pKa or less.

o Before feeding chemicals for chemical cleaning, check that the water surface is
500 mm or more above the top of the module. Feed chemicals after SaniBrane®
are completely submerged.

9.7

Lifting Procedure:

To lift SaniBrane® for maintenance, take the following steps:

1.
2.

Completely empty the membrane submerged basin.

To lift only the element block, remove the manifold. To lift the aeration block along
with the element block, also remove the air diffuser pipe.

To remove and lift only the element block, remove the bolts connecting it to the
aeration block.

For TMR140-200W, if the manifold is connected to two element blocks, remove the
bolts and separate the manifold.

To lift the aeration block along with the element block, remove the fastened anchors.

e The chains or slings being used to raise the SaniBrane® must be

sufficient for the weight of the SaniBrane® System. Lifting should be done
DANGER in a straight upward motion not allowing any shaking of the product.

e The element block will be significantly heavier after operation. Ensure the
lifting equipment is suitable.

CAUTION

e To restart filtration right after lifting maintenance, keep the membranes wet during the maintenance. Dried
membranes may reduce permeable amounts of water.
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10 TROUBLESHOOTING:

Most abnormalities in SaniBrane® concern abnormal air diffusion,

increased trans-

membrane pressure, decreased permeated water flow rate, and degenerated permeated
water quality. The following explains such abnormalities and corrective actions against

them:
Table 10 - Troubleshooting
Problem Cause Action
1 | The air diffusion rate is | The blower is broken or worn Check the blower

below the standard level.

The air diffusers are clogged

Clean the air diffusers

2 | The air diffusion is | The air diffusers on the module | Clean the air diffusers on the
uneven inside a module | are clogged. module.
or between modules.

3 | The permeated water | Membrane clogging has | Perform chemical cleaning.
flow rate was decreased. | worsened.
Or, the trans-membrane | Decreased or uneven diffused | Inspect the blower and clean the
pressure has increased. air is preventing smooth | air diffusers to improve air

membrane cleaning. diffusion.

Abnormal properties of sludge | Improve sludge properties:

have worsened its filterability. e Adjust the sludge

discharge rate.

e Prevent entry of abnormal
components, such as oils.

¢ Adjust BOD load

e Adjust the raw water
quality (add  nitrogen,
phosphorous, etc.)

Partial clogging of membrane e Perform an extensive air
scour with permeate flow
off.

4 | The concentration of | An element or tube has | Seal the element and manifold
suspended solids in the | fractured. nozzle.*!
permeate  water has | A leakage has occurred in the | Inspect the faulty part ** and
increased. permeated water piping. correct the fault.

Germs are generated on the | To clean the permeated water

membrane. piping, inject into it a sodium

hypochlorite solution with an
effective chlorine concentration of
100 to 200 mg/L.
*1: Even if a cause is found in the tube, there still is the possibility of contamination inside the element.
Thus, seal the element and manifold nozzle.
*2: To check the piping joints and welds for leakage with pressure being applied, take care not to exert

pressure.
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Appendix B: MSDS for Chemicals Used in the WTP




|

ingredients
Chemical Ertity

Caicium Chioride, ;}ih};drégé it e e et b e i e e

CAaLE

Material Safely Data Sheet

........... CHEMI Calcium Chloride Dihydrate

1. IDENTIFICATION :
Product Name Calcium Chloride Dihydrate
Other Names Lalcium Chiorde Dihydrate; Calcium Chioride Food Grade; Cailcium Chioride Granular; Calcium Chionide-2-

Hydrate
Uses Foad Applications.
Cherical Family Mo Data Available
Chemical Formula a2 2H2o
Chemical Name Calcium Chiorde Dihydrate
Product Description No Data Available
Contact Information Organisation Leocation Telaphone

Sigma Chemicals 228 Balcatta Rd 08 9345 2233

Balcatta WA 6021
Poisons Information Centre \Westmead NSW 1800-251525
131126
Chemcall Ausiraiia 1800-127408
New Zeatand 0B00-243622
+64-3-3530199

Mational Poisons Centre MNeow Zoatand 0OBOC- 764765
ADG Code Non-Dangerous Goods according to the criteria of the Australian Dangerous Goods Code [ADG Code).
ASCC Harard Classification Hazardous aceording 1o the criteria of ASCC [NOHSC- 1008(2004)]
Categories Al frritant
Risk Phrases Ri6 Irrilating 1o eyes,
Safety Phrases 535 Avoid contact with eyes.

528 In case of contact with eves, rinse immediately with plenty of water and seek

reedical advice,

53638 Wear suitable protective cloihing and eveface prolection.
HSNCG Hazard Classification 8.10; 8.3A; 6.4A; 53C
Poisons Schedule (Aust) No Data Avallable
[ = e e e e o L i o ot e e
I
L



HMaterial Safely Data Sheet Calcium Chipride Difydrate

4. FIRST AID MEASURES

Description of necessaty Measures 3ccording 1o rowes of exposurs

Swallowed Rinse mouth with water. Give water to drink. Do NOT induce vomiging, If vomiiting ocours, give further water. Seek
metical advice immediatety.

Eye ifin eyes, hold eyelids apart and flush the eye continuously with running water. Continue flushing untill advised i
stop by the Poisons information Centre or a doclor, or for at least 15 minutes,

Siin if skin contact noours, remove any contaminated slothing and wash skin with running water, If irritation cccurs,
seek medical advics,

Inhaled Remove victim from exposwue 1o fresh air - avoid becoming a casually. Remove contaminated clothing and ivesen

remaining dething. Allow patient to assume most comfortatie position and Keep warm and at rest unlil fully
recovered. Seek medical advice if effects persist,

Advice to Doctor Treat symptomatically based on judgement of doctor and individual reactions of patient.

Medical Conditions Aggravated by No information avaitable on medical conditions aggravated by exposure to this product.
Exposure

5. FIRE FIGHTING MEASURES

Flammability Condiions Product is a non-flammable solid.

Exinguishing Media in case of fire, use appropriate extinguishing media most sutable for surrounding fire conditions. Suitable media
may includs ine water spray, normal foam, of diy agent such 38 carbon cHoxide or dry chemical powder.
Keep containgrs cool with water spray.

Hazardous Protkicts of Nor-combustible solid. Negligible fire hazard when exposed to heal or flame.
Combustion

This product does not burn, Incompatible with melhyt vinyl ether, bromine
rifluoride, acids, bases, water, zine amd sources of ignition. When involved
n a fire, this product may generate toxic fumes, inchuding chiorine, axides of
calcium and catcium hydroxide is formed on reaction with strong bases.

Personal Protactive Equipment Fire fighters shouid wear a pusitive-pressure self-condained breathing apparatus {SCBA) and protective fire
fighting clothing {inchudes fire ighting helmet, coat, trousers, bools and gloves). Clear fire area of all non-
amergency personnel. Stay upwind. Keep out of low areas. Eliminate ignition sowrces.,

Move fire exposed containers from fire area if # can be done withoud risk,
Blo NOT allow fire fighting water 1o reach waterways, 4rains oF sewers. Siore fire fighting water for reatment, Dike
area 1o prevent runoff and contamination of water sources.

Flash Point No Tyata Available
Lower Explosion Limit No Data Available
Upper Explosion Limit Mo Data Available
Auto ignition Temperature No Data Avalleble
Hazchem Code No Data Available

General Response Procedure Avoid seoidents, clean up immediately. spillage of product creates slippery surfaces. Personnel involved in the
clean up should wear full protective clothing as fisted in section 8. Evacuate all unnecessary personngl. Eliminate
all sources of igniion. Increase ventilaton. Avold generating dust. Slop leak if safe 10 do 50, Isclate the danger
area. Do NOT et proguet reach deains or waterways, if the product does enter 3 waleiway, advise the
Environmental Protection Authority o your local Waste Management.

Clean Up Procedures Contain and sweep/shovel up spilis with dust binding material or use an indusiial vacuum deaney. Transier 1o a
suitable, labefled container and dispose of promptly a5 hazardous wastie. Wash area down with excess watsr.

Harudling Ensure an eye bath and safety shower are available and ready for use.
Qbserve good persenat hygiene practices and recommended procedures.



Storage

Coniainer

8. EXPOSURE CONTROLS/ PERSONAL PROTECTION.

General

Exposure Limits
Biologicai Limits
Engineering Measures

Personal Protection Equipment

Work Hygienic Practices

9. PHYSICAL AND CHEMICAL PROPERTIES -

Physicat State
Appearance

Vapour Pressure
Relative Vapour Densily
Bolling/Melting Point
Solubitity

Freezing Point

Specific Gravity

Flash Peint

Auito Igrition Temp
Evaporation Rate

Bulk Density

Corrosion Rate
Decomposition Temperature
Density

Material Safely Data Sheet Calcium Chioride Dihydrate

Wash thoroughly after handling. Take precautionary measures agamns! static discharges by bonding and
grounding equipment. Avoid handling which leads to dust formation. Avoid contact with eyes, skin and clothing
Do notinhale product dust/fumes. Instantly remove any soiled and impregnated garments.

Launder contaminated clothing before re-use. Keep away from moisture and incompatible materials.

Store in a cool, dry, well-ventilated area. Keep containers tightly closed whern nolin use. Inspect regularly for
geficiencies such as damage of leaks. '
Protect against physical damage. Store away from incompatible materials as listed in section 10, Protect from
direct sunlight and moisture. Prevent formation of dust. The product is hygroscopic and absorbs motsture from the
air. This product is not classified dangerous for iansport according 1o The Australian Code for the Transport of
Dargerous Goods By Road and Rail.

Packaging must comply with requirements of Hazardous Substances (Packaging) Regulations 2001, Store in
original packaging as approved by mamdaciurer.
SUHTABLEE: Storage container must be made of corrosion resistant maternials.

No exposure standard has been ostablished for this product by the Ausiralian Safety and Compensation Counc
{ASCC). However, the exposure standard for dust not otherwise specified is 10mg/m3 {for imspirable dust} and
JImgim3 (for respirabla dust).

NOTE: The exposure value at the TWA is the average airbome concentration of 2 particular subsiance when
calcidated over a normal 8 hour working day for a & day working week.

These exposure standards are guides 1o be used in the control of occupational health hazards. All atmospheric
contamination should be kept to as low a level as is workable. These exposure standards shouid not be used as
fine dividing lines between safe and dangerous concentrations of chemicals. They are not a measure of relative
toXiCity.

No Data Available

Ne information available on biotogical hrmits for thus produst.

A system of local and/or generat exhaust is recommended 1o keep employee exposures as iow as possible. Locdl
exhaust ventiiation is generally preferred because it can control the emissions of the contaminant at its source,
preventing dispersion of it mto the general work area.’

RESFIRATOR: Wear an effective dust mask {P2 filter) where dusis are generated and engineering controls are
inadequate [AST71Y1714).

EYES:  Safety glasses with side shields (AS1336/1337).

HANDS: PVC or neoprene gloves (AS2161). Do NOT use leather or cotton.

CLOTHING: Chemicalresistant coveralls and safety tootwear (AS3765/2210). Do NOT use ieather
bools/products as they will dehydrate restiting in shrinkage and possible dastruction.

No Data Available

Solid

Solid; Granular; Fine Crystals; Flakes; or Powder.
Odouwrless

White o Cff White
80-1040

Mo Data Available

Mo Data Avallable
»16060 °C

42 7g/100g Solution *C
176 °C

1.85g/em3 (25C)

Mo Data Available

Mo Data Available

Ne Data Available

No Data Available

No Data Available

No Data Avalable

No Data Available



Specific Heat

Molecular Weight

Net Propeliant Weight
Oexanol Water Coefficient
Farticie Size

Partition Coefficient

Saturated Vapour Concamniration
Vapour Temperatire
Viscosity

Vulatile Percent

VOO Volume

Addional Charactesistics
Potential for Dust Explosion
Fast or intensely Buming
Characieristics

Flame Propagation or Buming
Rate of Solid Materials

Non-Flammables That Could
Contribute Unusual Hazards o a
Fire

Properties That May initiate or
Contribute o Fire Intensity

Material Safely Data Sheet Caicium Chioride Dihydrale

Mg Data Available
No Data Avallable
No Data Available
No Data Available
ho Data Available
No Data Avalisble
Ne Data Avallable
Ne Data Available
Mo Data Available
Ne Data Available
Ne Data Available
No Data Available
No Data Availzble
Mo Dats Available

No Data Available

No Data Avaiiable

No Data Available

Reactons That Release Gases or  No Data Available
Vapours
Reiease of Invisible Fiammable No Data Available
Vapours and Gases
10, STABILITY AND REACTIVITY - : o i S f:'.f |
Cherracal Stability Product is stable under normal conditions of use, storage and temperature.
Hygroscopic. Absorbs moisture from the surrounding air.
Conditions 1o Avoid Avoid excessive heat, generaling dust, direct sunlight, moisture, statfic charges and high temperatures.
Materials o Avoid incompatible with methyl viny! sther, bromine tnfluoride, acids, bases, water zinc and sources of ignition.
Hazardous Decomposition Wihen involved in a fire, this product may generate foxic fumes, inciuding chiorine, oxides of calcium and calcium
Produds hydroxide is formed on reaction with strong bases.
Hazardous Polymerisation Polymerisation will not ocour.
Hygroscopic - absorbs moisture from surrounding air. Metals will slowly correde in squeous solutions of calcium
chioride. Aluminium (and altoys) and yellow brass will be atiacked by calcium chioride.
11. TOXICOLOGICAL INFORMATION

Genersf Information
Eyelmitant
Ingestion
Inhalation
Skinirritant

Carcinogen Categesy

12, ECOLOGICAL INFORMATION .

Cral 1050 Rabbit; 1000mgig (33% Liguid)

An eye iriant. Eye contact causes pain.

Mo acverse effects expected, however, large amounts may cause nausea and vomiting.
Breathing in dusi may result in respiratory irritation.

Pralonged or repeated sKin coract may lead to allergic contact dermatiis in some incividuals, The skin may react
by producing redness, irflation, weals or pustules,

g

Pimephates Promelas LC50/98hr

- 4630ma. Dapnia Magna ECS50/M8hr

. 2400mgfl. Selenastram



E .
Persistence/Degradabifity
Mobility

Ervitonmentai Fate
Bipaccumuiation Potential
Environmental impact

13. DISPOSAL CONSIDERATIONS .

General Information

Special Precautions for Land Filt

14. TRANSPORT INFORMATION

ADG Code

Al

IATA

Proper Shipping Name
Class

Subsidiary Risk{s}

LIN Number

Flazchem

Pack Group

Special Provision

Lare!

Australia: ADG
Proper Shipping Name
Class
Subsidiary Risk{s)
EPG
UN Number
Hazchem
Pack Group
Speciai Provision

New Zealarsd: NZS5433

" Proper Shipping Name
Ciass

Subsidiary Risk(s}

Malerial Safety Data Sheet Calcium Chioride Dihydrate

Capricornutum EC50/72hr : 2800mg?t
No infermation available on persistence/degradabifity for this product.

Ne information available on mohility for this product.
Soluble in water.

Do NOT let product reach walerways, drains and sewers,
No information available on bioaccumulstion for this product.
No Data Available

Dispose of in accordance with all local, state and federal reguiations.
Alt empty packaging should be disposed of in accordance with Local, State, ang Federal Regulations or
recycied/reconditioned at an approved facifity.

Contact a specialist disposal company or the jocal waste regulator for advice.

This shoutd be done in accordance with The Hazardous Waste Acf'.

Thiz matenal may be sultable for approved landfill.

For small disposals dilute with a large amount of waler and neulralise with acid 1o about pH 7.

Non-Bangercus Geods according to the coriteria of the Austratian Dangerous Goods Code (ADG Code).

CALCIUM CHLORIDE DIBYDRATE
No Data Available
No Data Avallable
No Data Available
No Data Available
No Data Avaiiable
No Data Available

CALCIUM CHLORIDE DIHYDRATE
No Data Avaitabla
N¢ Data Available
MNo Data Avaitable
No Datz Available
Mo Data Availzble
No Data Available
Mo Data Availsble

CALCHM CHLORIDE DIMYDRATE
Mo Data Available
Mo Drata Available



Material Safely Data Sheet Calcium Chioride Dihydrate

EPG Mo Data Available
UN Nunber No Data Available
Hazchem No Data Avallable
Pack Group Mo Data Available
Special Provision Mo Data Avaitable

South Africa: NZ55433

Praper Shipping Name CALCIUM CHLORIDE DIHYDRATE
Class Ng Data Avaiiable

Subsidiary Risk({s} Neo Data Available

EPG No Data Available

UN Number No Data Available

Hazchem No Data Available

Pack Group Mo Data Avatiable

Speciat Provision ho Data Avadabla

Sea
IMDG

Proper Shipping Name CALCIUM CHLORIDE DIHYDRATE
Class No Data Available

Subsidiary Risk{s} No Data Available

UM Number Mo Data Available

Hazchem Mo Data Available

Pack Group No Data Available

Speciai Provision Na Data Avaitzble

EMS Neo Data Available

Marine Poliudant No

15. REGULATORY INFORMATION

General Information No Data Avaiable

EPA (Now Zealand}
Hazardous Substances and New Organisms Act (HENC)
Approval Code: HSR003217

Poisons Schedule (Aust)
AICS Name

No Data Avallable
CALCIM CHLORIDE, DIHYDRATE
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Revision 1
Revision Date Z3Apr-2010

Keyil.egend < {.8ss Than
= Greater Than
AICS Australian Inventory of Chemicat Substances
at Armosphere
CAS Chemical Abstracts Service (Registry Number)
o Sauare Centimetres
C02 Carbon Dioxide
COb Chemical Oxygen Demand
deg C £°C) Degrees Celthus
EFPA (New Zealard) Environmental Protection Authority of New Zeatand
deg F (°F) Degrees Farenheit
g Grams
g/lom® Grams per Cebic Centimetre
ol Grams per Live
HENG Hazardous Substance and New Ornganism
IDLH immediately Dangerous o Lite and Health
immiscible Liguids are insoluable in each other,
intg tnch of Mercury :
inH20 inch of Water
K Kalvin
g Kilogram
kg/m? Kilograms per Cubic Melre
ib Pound
LCBO LT stands for lethal concentraton, 1L.C50 is the concentration of 2 matetial in air which causes the death of
50% (one half) of & group of test animals. The matertal is inhaled over a set period of e, usually 1 or 4 hours,
LDS0 LD stands for Lethal Dose. LD50 is the amount of & material, given all at once, which causes the death of
50% {one half} of & group of test animals.
¥rorl Lire
m® Cubic Metre
mbar Millibar
my Mitligram
my/24H Milligrarss per 24 Hours
m/ke Milligrams per Kitogram
me/m® MilBgrams per Cubic Metre
Misc or Miscible Liquids form ane homogeneous quid phiase regardless of the amourt of either component
present.
mm Millimetre
mH20 Milimeres of Water
mPa.s Milipascals per Second
NIA Not Applicable
NICSH Nationat Instilute for Occupational Safety and Healih
NOHSC National Occupational Heath and Safety Comenission
OECD Organisation for Economic Co-operation and Development
Oz Cunce
PEL Permissible Exposure Limit
Pa Pascal
ppb Parts per Bifion
ppm Pans per Million
ppeiZh Parts per Million per 2 Hours
ppmiSh Parts per Mitlion per 6 Hours
psi Pounds per Stuare fnch
£ Rankine
RCP Reciprocat Caloutation Procedure
STEL Shor! Term Exposare Limit



TLV Trreshold Limit Yaiue

tne Tonne

torr Milimetre of Mercury

TWA Time Weighled Average
ugf24H Micrograms per 24 Hours
UN United Nations

wt Weight

Material Safety Data Sheet Calcium Chioride Dihydrate



SIGMA-ALDRICH

MATERIAL SAFETY DATA SHEET

Date Printed: 08/19/2005
Date Updated: 08/18/2005
Version 1.5

Section 1 - Product and Company Information

Product Name CALCIUM CHLORIDE DEHYDRATED,
CRYSTAL LUMPS, 7-25 MM

Product Number 21085 :

Brand FLUKA

Company Sigma-Aldrich

Street Address 3050 Spruce Street

City., State, Zip, Country SAINT LOUIS MO 63103 US

Technical Phone: 314 771 5765

Emergency Phone: 414 273 3850 Ext. 5996

Fax: 800 325 5052

Section 2 - Composition/Information on Ingredient

Substance Name CAS # SARA 313
CALCIUM CHLORIDE 10043-52-4 No
Formula CaCl2

Synonyms Calplus * Caltac * Dowflake * Ligquidow * Peladow

* Snomelt * Superflake anhydrous
RTECS Number: EV98006000

Section 3 - Hazards Identification

EMERGENCY OVERVIEW
Harmful.
Harmful if swallowed. Risk of serious damage to eyes.

HMIS RATING
HEALTH: 2
FILAMMABILITY: O
REACTIVITY: O

NFPA RATING
HEALTH: 2
FLAMMABILITY: §
REACTIVITY: O

For additional information on toxicity, please refer to Section 11.

Section 4 - First Aid Measures

ORAL EXPOSURE

If swallowed, wash out mouth with water provided person is
conscious. Call a physician.

INHALATION EXPOSURE
If inhaled, remove to fresh air. If not breathing give
artificial respiration. If breathing is difficult, give oxygen.

DERMAL EXPOSURE



In case of contact, immediately wash skin with socap and copious
amounts of water.

EYE EXPOSURE
In case of contact, immediately flush eyes with copious amounts
of water for at least 15 minutes.

Section 5 - Fire Fighting Measures

FLASH POINT
N/A

AUTOIGNITION TEMP
N/A

FLAMMABILITY
N/A

EXTINGUISHING MEDIA
Suitable: Water spray. Carbon dioxide, dry chemical powder, or
appropriate foam.

FIREFIGHTING
Protective Equipment: Wear self-contained breathing apparatus
and protective clothing to prevent contact with skin and eyes.
Specific Hazard(s): Emits toxic fumes under fire conditions.

Section 6 - Accidental Release Measures

PROCEDURE (8) OF PERSONAL PRECAUTION(S)
Wear respirator, chemical safety goggles, rubber boots, and
heavy rubber gloves.

METHODS FOR CLEANING UP
Sweep up, place in a bag and hold for waste disposal. Avoid
raising dust. Ventilate area and wash spill site after material
pickup is complete.

Section 7 - Handling and Storage

HANDLING
User Expogure: Do not breathe dust. Aveid contact with eves,
skin, and clothing. Avoid prolonged or repeated exposure.

STORAGE
Suitable: Keep tightly ciosed.

SPECIAL REQUIREMENTS
Moisture sensitive.

Section 8 - Exposure Controls / PPE

ENGINEERING CONTROLS
Safety shower and eye bath. Mechanical exhaust required.

PERSONAL PROTECTIVE EQUIPMENT
Respliratory: Government approved respirator.
Hand: Compatible chemical-resistant gloves.
Eye: Chemical safety goggles.

GENERAL HYGIENE MEASURES
Wash thoroughly after handling.

FLUKA - 21085 www.sigma-aldrich.com Page



Section 9 - Physical/Chemical Properties

Appearance Physical State: Solid
Color: White
Form: Crystals

Property Value At Temperature or Pregsure

Molecular Weilght 110.99 AMU

pH N/A

BPF/BP Range 1,870 °C

MP/MP Range 772 °C

Freezing Point N/A

Vapor Pressure 0.01 mmHg 20 °C

Vapor Density N/A

Saturated Vapor Conc. N/A

SG/Density 2.15 g/cm3

Bulk Density N/A

Odor Threshold N/A

Volatile% N/A

VOC Content N/A

Water Content N/A

Solvent Content N/A

Evaporation Rate N/A

Viscosity 0.006 Pasg 20 °C

Surface Tension N/A

Partition Coefficient N/Aa

Decomposition Temp. N/A

Flash Point N/A

Explogion Limits N/A

Flammability N/A

Autoignition Temp N/A

Refractive Index 1.52

Optical Rotation N/A

Miscellaneous Data N/A

Solubility N/A

N/A = not available

Section 10 - Stability and Reactivity

STABILITY
Stable: Stable.
Conditions to Avoid: Exposure to moisture may affect product
quality.
Materials to Avoid: Boron oxides, Strong acids, Zinc, Calcium

oxide, Methyl vinyl ether, Calcium chlioride is attacked by bromine
trifluoride.

HAZARDOUS DECOMPOSITION PRCODUCTS

Hazardous Decomposition Products: Hydrogen chloride gas, Calcium
oxide,

HAZARDOUS PCOLYMERIZATION
Hazardous Polymerization: Will not occur

Section 11 - Toxicoleogical Information

ROUTE QOF EXPOSURE
Skin Contact: May cause sgkin irritation.
Skin Absorption: May be harmful if absorbed through the skin.

FLUKA - 21085

www.sigma-aldrich.com Page 3



Eye Contact: Severe eye irritant.

Inhalation: May be harmful if inhaled. Material may be
irritating to mucous membranes and upper regpiratory tract.

Ingestion: Harmful if swallowed.

SIGNS AND SYMPTOMS OF EXPOSURE

Ta the best of our knowledge, the chemical, physical, and

toxicological properties have not been €

TOXICITY DATA

QOral
Rat
1000 mg/kg
LD50

Intraperitoneal
Rat

264 MG/KG

1LD56

Subcutanecus
Rat

2630 MG/KG
LD50

Intramuscular
Rat

25 MG/KG

ILDsO

Oral
Mouse
1940 mg/kg
LD50

Intraperitoneal
Mouse

210 MG/KG

LD50

horoughly investigated.

Remarks: Behavioral:Somnolence (general depressed activity) .
Behavioral:Convulsions or effect on seizure threshold.
Behavioral:Change in motor activity (specific assay) .

Subcutaneous
Mouge

8232 MG/KG
LD50O

Intravenous
Mousge

42 MG/KG
LD5O

TRRITATION DATA
Skin
Rabbit
Remarks: No irritation effect
Eyes
Rabbit

Remarks: Severe irritation effect

FLUKA - 21085

www.sigma-aldrich.com Page

4



eye/face protection.

UNITED STATES REGULATORY INFORMATION
SARA LISTED: No
TSCA INVENTORY ITEM: Yes

CANADA REGULATORY INFORMATION )
WHMIS Classification: This product has been classified in
accordance with the hazard criteria of the CPR, and the MSDS
containg all the information required by the CPR.
DSL: Yes
NDSL: No

Section 16 - Other Information

DISCLAIMER
For R&D use only. Not for drug, household or other uses.

WARRANTY
The above information is believed to be correct but does not
purport to be all inclusive and shall be used only as a guide. The
information in this document is based on the present state of our
knowledge and is applicable to the product with regard to
appropriate safety precauticns. It does not represent any
guarantee of the properties of the product. Sigma-Aldrich Inc.,
shall not be held liable for any damage resulting from handling or
from contact with the above product. See reverse side of invoice
or packing slip for additional terms and conditions of sale.
Copyright 2005 Sigma-Aldrich Co. License granted to make unlimited
paper copies for internal use only.

FLUKA - 21085 www.sigma-aldrich.com Page 6



CHEMITUALS

Safety Data Sheet

1. IDENTIFICATION OF THEM
Product Name: CAUSTIC SODA - LIQUID (46%-50%)
Other name(s): Sodium hydroxide - liguid (46%-50%), Soda lye solution (46%-50%), Caustic soda solution

(46%-50%), Sodium hydroxide solution (46%-50%), Liquid caustic soda (46%-50%). LCS
46%, Rezolv 46, Algane C46, Rezolv 50.

Recommended use of the chemical Chemical manufacture; neutralising agent, pulp and paper, aluminium, detergent, and textile

and restrictions on use: processing; vegetable oil refining; reclaiming rubber: etching and electroplating; food
additive.
Supplier: Orica Australia Pty Ltd
ABN: 99 004 117 828
Street Address: 1 Nicholson Street,
Melbourne 3000
Australia
Telephone Number: +61 39665 7111
Facsimile: +61 3 9665 7937
Emergency Telephone: 4 800 033 111 (ALL HOURS)

IDENTIFICATION

Classified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for Transport by Road

and Rail; DANGEROUS GOODS.
This material is hazardous according to Safe Work Australia; HAZARDOUS SUBSTANCE.

Classification of the substance or mixture:
Corrosive to Metals - Category 1

Skin Corrosion - Sub-category 1B

Eye Damage - Category 1

SIGNAL WORD: POISON

Hazard Statement(s):
H290 May be corrosive to metals.
H314 Causes severe skin burns and eye damage.

Precautionary Statement(s):

Prevention:

P234 Keep onlyin original container.

P260 Do not breathe dust/fume/gas/mistlvapours/spray.

P264 Wash hands thoroughly after handling.

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

Product Name: CAUSTIC SODA - LIQUID (46%-50%) Issued: 03/12/2012

Substance No: 000031006701 Version: 5

Page 1 0of 7



Safety Data Sheet i CHEMICALS

Response:

P301+P330+P331 IF SWALLOWED: Rinse mouth. Do NOT induce vomiting.

P303+P361+P353 IF ON SKIN (or hair): Take off immediately ail contaminated clothing. Rinse skin with water/shower.

P363 Wash contaminated clothing before re-use.

P304+P340 IF INHALED: Remove person to fresh air and keep comfortable for breathing.

P310 Immediatelycall a POISON CENTER or doctor/physician.

P321 Specific treatment (see First Aid Measures on Safety Data Sheet).

P305+P351+P338 IFIN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easyto do.
Continue rinsing.

P390 Absorb spillage to prevent material damage.

Storage:
P405 Store locked up.
P406 Store in corrosive resistant container with a resistant inner liner.

Disposal:
P501 Dispose of contents/container in accordance with Iocal/regiona!/national/international regulations.

Poisons Schedule (SUSMP): S6 Poison.

\ECOMPOSlTIONIlNFORMATlON ON INGREDIENTS J
Components CAS Number Proportion Hazard Codes
Water 7732-18-5 50-54% -

Sodium hydroxide 1310-73-2 46-50% H290 H314 H318
4. FIRST AID MEASURES B

For advice, contact a Poisons information Centre (e.g. phone Australia 131 126; New Zealand 0800 764 766) or a doctor.

Inhalation:

Remove victim from area of exposure - awid becoming a casualty. Remowe contaminated clothing and loosen remaining
clothing. Allow patient to assume most comfortable position and keep warm. Keep at rest until fully recovered. For all but the
most minor symptoms arrange for patient to be seen by a doctor as soon as possible, either on site or at the nearest
hospital.

Skin Contact:
If spilt on large areas of skin or hair, immediately drench with running water and remove clothing. Continue to wash skin and
hair with plenty of water (and soap if material is insoluble) until advised to stop by the Poisons Information Centre or a doctor.

Eye Contact:
if in eyes, hold eyelids apart and flush the eye continuously with running water. Continue flushing until advised to stop by a
Poisons Information Centre or a doctor, or for at least 15 minutes.

Ingestion:
immediately rinse mouth with water. if swallowed, do NOT induce vomiting. Give a glass of water. Seek immediate medical
assistance.

indication of immediate medical attention and special treatment needed:
Treat symptomatically. Can cause corneal bums.

5. FIRE FIGHTING MEASURES B

Suitable Extinguishing Media:
Not combustible, however, if material is involved in a fire use: Fine water spray, normal foam, dry agent (carbon dioxide, dry
chemical powder).

Product Name: CAUSTIC SODA - LIQUID (46%-50%) Issued: 03/12/2012
Substance No: 000031 006701 Version: §
Page 2 of 7



Safety Data Sheet

Hazchem or Emergency Action Code: 2R

Specific hazards arising from the substance or mixture:
Non-combustible material.

Special protective equipment and precautions for fire-fighters:

Not combustible, however following evaporation of aqueous component residual material can decompose if inwolved in a fire,
emitting toxic fumes. Contact with metals may liberate hydrogen gas which is extremely lammable. Fire fighters to wear
self-contained breathing apparatus and suitable protective clothing if risk of exposure to products of decomposition.

6. ACCIDENTAL RELEASE MEASURES B

Emergency procedures/Environmental precautions:
Clear area of all unprotected personnel. if contamination of sewers or waterways has occurred advise local emergency
senices.

Personal precautions/Protective equipment/Methods and materials for containment and cleaning up:

Slippery when spilt. Awid accidents, clean up immediately. Wear protective equipment to prevent skin and eye contact and
breathing in vapours. Work up wind or increase ventilation. Contain - prevent run off into drains and waterways. Use
absorbent (soil, sand or other inert material). Collect and seal in properly labelled containers or drums for disposal. Caution -
heat may be ewlved on contact with water.

[7. HANDLING AND STORAGE B

This material is a Scheduled Poison S6 and must be stored, maintained and used in accordance with the relevant
regulations.

Precautions for safe handling:
Awoid skin and eye contact and breathing in vapour, mists and aerosols.

Conditions for safe storage, including any incompatibilities:

Store in cool place and out of direct sunlight. Store away from incompatible materials described in Section 10. Store away
from foodstuffs. Do not store in aluminium or galvanised containers nor use die-cast zinc or aluminium bungs; plastic bungs
should be used. At temperatures greater than 40°C, tanks must be stress relieved. Keep containers closed when not in use
- check regularly for leaks.

[8. EXPOSURE CONTROLS/PERSONAL PROTECTION |

Control Parameters: No value assigned for this specific material by Safe Work Australia. However, Workplace Exposure
Standard(s) for constituent(s):

Sodium hydroxide: Peak Limitation = 2 mg/m3

As published by Safe Work Australia Workplace Exposure Standards for Airborne Contaminants.

Peak Limitation - a maximum or peak airbomne concentration of a particular substance determined over the shortest
analytically practicable period of time which does not exceed 15 minutes.

These Workplace Exposure Standards are guides to be used in the control of occupational heaith hazards. All atmospheric
contamination should be kept to as low a lewel as is workable. These workplace exposure standards should not be used as
fine dividing lines between safe and dangerous concentrations of chemicals. They are not a measure of relative toxicity.

Product Name: CAUSTIC SODA - LIQUID (46%-50%) Issued: 03/12/2012 -
Substance No: 000031006701 Version: 5
Page 3 of 7



Safety Data Sheet CHEMICALS
Appropriate engineering controls:

Ensure ventilation is adequate and that air concentrations of components are controlled below quoted Workplace Exposure
Standards. |f inhalation risk exists: Use with local exhaust ventilation or while wearing suitable mist respirator. Keep
containers closed when not in use.

Individual protection measures, such as Personal Protective Equipment (PPE):
The selection of PPE is dependant on a detailed risk assessment. The risk assessment should consider the work situation,
the physical form of the chemical, the handling methods, and environmental factors.

Orica Personal Protection Guide No. 1, 1998: D - OVERALLS, CHEMICAL GOGGLES, FACE SHIELD, GLOVES (Long),
APRON, RUBBER BOOTS.

Wear overalls, chemical goggles, face shield, elbow-length impenious glowes, splash apron or equivalent chemical
impenious outer garment, and rubber boots. Always wash hands before smoking, eating, drinking or using the toilet. Wash
contaminated clothing and other protective equipment before storage or re-use.

If risk of inhalation exists, wear suitable mist respirator meeting the requirements of AS/NZS 1715 and AS/NZS 1716.

E. PHYSICAL AND CHEMICAL PROPERTIES J
Physical state: Liquid

Colour: Colourless to Slightly Coloured

Solubility: Miscible with water.

Specific Gravity: 1.48-1.52 @20°C

Relative Vapour Density (air=1): Not available

Vapour Pressure (20 °C): 1.34 mm Hg (calculated)

Flash Point (°C): _ Not applicable

Flammability Limits (%): Not applicable

Autoignition Temperature (°C):  Not applicable

Boiling Point/Range (°C): ca. 145 (literature)

pH: 14 (literature)

Freezing Point/Range (°C): ca. 12 (calculated)

[0. STABILITY AND REACTIVITY |
Reactivity: Reacts violently with acids. Reacts exothermically on dilution with water.

Chemical stability: Stable under normal ambient and anticipated storage and handling conditions of

temperature and pressure. Absorbs carbon dioxide from the air.

Possibility of hazardous reactions:Reacts with ammonium salts, ewolving ammonia gas. Reacts readily with various
reducing sugars (i.e. fructose, galactose, maltose, dry whey solids) to produce carbon
monoxide. Take precautions including monitoring the tank atmosphere for carbon
monoxide to ensure safety of personnel before vessel entry.

Conditions to avoid: Awoid exposure to moisture.

Incompatible materials: Incompatible with ammonium salts , aluminium , tin , and zinc .

Product Name: CAUSTIC SODA - LIQUID (46%-50%) Issued: 03/12/2012
Substance No: 000031006701 Version: 5
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Safety Data Sheet

Hazardous decomposition None known.
products:
[11. TOXICOLOGICAL INFORMATION B

No adwerse health effects expected if the product is handled in accordance with this Safety Data Sheet and the product
label. Symptoms or effects that may arise if the product is mishandled and owerexposure occurs are:

Ingestion: Swallowing can result in nausea, vomiting, diarrhoea, abdominal pain and chemical
bumns to the gastrointestinal tract.

Eye contact: A sewere eye iritant. Corrosive to eyes; contact can cause corneal bums.
Contamination of eyes can result in permanent injury.

Skin contact: Contact with skin will result in severe irritation. Corrosive to skin - may cause skin
burns.

Inhalation: Breathing in mists or aerosols may produce respiratory irritation.

Acute toxicity: No LD50 data available for the product. For the constituent Sodium hydroxide :

Skin corrosion/irritation: Severe irritant (rabbit).
Chronic effects: No information available for the product.

[12. ECOLOGICAL INFORMATION |

Ecotoxicity Awid contaminating waterways.

[13. DISPOSAL CONSIDERATIONS ]

Disposal methods:
Refer to Waste Management Authority. Dispose of contents/container in accordance with local/regional/national/international
regulations.

4. TRANSPORT INFORMATION j

Road and Rail Transport
Tlassified as Dangerous Goods by the criteria of the Australian Dangerous Goods Code (ADG Code) for Transport by Road
and Rail; DANGEROUS GOODS.

Y

UN No: ' 1824

Transport Hazard Class: 8 Corrosive

Packing Group: i

Proper Shipping Name or SODIUM HYDROXDE SOLUTION

Technical Name:
Hazchem or Emergency Action 2R

Code:
Product Name: CAUSTIC SODA - LIQUID (46%-50%) Issued: 03/12/2012
Substance No: 000031006701 Version: 5
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Safety Data Sheet

This SDS summarises to our best knowledge at the date of issue, the chemical health and safety hazards of the material
and general guidance on how to safely handle the material in the workplace. Since Orica Limited cannot anticipate or control
the conditions under which the product may be used, each user must, prior to usage, assess and control the risks arising
from its use of the material.

CHEMICALS

If clarification or further information is needed, the user should contact their Orica representative or Orica Limited at the
contact details on page 1.

Orica Limited's responsibility for the material as sold is subject to the terms and conditions of sale, a copy of which is
available upon request.

Product Name: CAUSTIC SODA - LIQUID (46%-50%) Issued: 03/12/2012
Substance No: 000031006701 Version: 5
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~"NSF Reference

~. Standards o  MATERIAL SAFETY DATA SHEET

NAME OF PRODUCT: Citric Acid MZEDS DATE: 17 Nov. 201}
Notice

NSF Reference Standards are for test and assay use only and are not intended for
human or animal consumption, This document communicates information relating to
test and assay use only and may not be applicable for any unauthorized use.

SECTION 1: PRODUCT AND

Product Name: Citric Acid

Catalog Code: RS1-0039 .

Synonym: 2-hydroxypropane-1,2,3-tricarboxylic acid
Chemical Formula: CgHzCy

CAS & 77-92-9

Contact Information:

NSF international

789 N. Dixbore Road

Ann Arbor, Ml 48113-0140, USA

Toll Free (USA): 800-NSF-MARK {800-673-6275)
Telephone: {+1) 734-769-8010

Fax: (+1) 734-769-010%

www.nsf-rs.org

Namae: Citric Acid

CASH: 77-92-8
% by Weight: 100%

Toxicological Data on ingredients:
LD50 {mouse): 5040 mg/ kg, LD50 {rat): 3000 mg/ kg

Potential Acute Health Effects:

Slightly hazardous in case of skin contact {irritant, sensitizer), of eye contact (irritant), of ingestion, of
inhalation (lung irritant}. Tissue damage is dependent on length of contact. Skin contact can produce
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MATERIAL SAFETY DATA SHEET

NAME OF PRODUCT: Citric Acid MSDS DATE: 17 Nov, 2011

inflammation and blistering. Severe overexposure can produce lung damage, choking,
unconsciousness, or death,

Potential Chronic Health Effects:

Slightly hazardous in case of skin contact {sensitizer).
CARCINOGENIC EFFECTS: Not Available

MUTAGENIC EFFECTS: Mutagenic for Human somatic cells, and bacteria/ yeast cells
TERATOGENIC EFFECTS: Not Available
DEVELOPMENTAL TOXICITY: Not Available

Repeated or prolonged expasure to the substance can produce target organ damage.

Repeated or prolonged exposure to the substance is not known to aggravate medical conditions.

Eye Contact:
Check for and remove contact lenses. in case of contact, immediately flush eyes with plenty of water

for at least 15 minutes. Seek medical attention if irritation occurs.
Skin Contact:

In case of contact, immediately wash skin with non-abrasive soap and plenty of water. Cover the
irritated skin with an emollient. Seek medical attention if irritation develops.

Serious Skin Contact:

Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek
medical attention,

tnhalation: . ~

If inhaled, remove to fresh air. if not breathing give artificial respiration. Seek medical attention.
Serious Inhalation:

Nat Available

ingestion:

Do nat induce vomiting. Loosen tight clothing. If a large quantity of citric acid is swallowed, seek
medical attention if symptoms appear.

Serious Ingestion: Not Available.

Flammability of the Product: May be combustible at high temperature.
Auto-ignition Temperature: 1016 °C .
Flammable Limits: Lower: 0.28 kg/m° {Dust} Upper: 2.29 kg/rm” {Dust)

Flash Points: Not Available

NEF Refergnoe Standards
An HEF Intemations: Company

789 N, Dibores Road, Ant Arbor, Michigan 48108-9728 UBA
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Products of Combustion: These products are carbon oxides (CO, CQO,)
Special Remarks on Explosion Hazards: Not Available.

Fire Hazards in Presence of Various Substan‘ces:
Slightly flammable to flammable in presence of open flames.

Explosion Hazards in Presence of Various Substances:

Slightly explosive in the presence of flames and sparks.

Risks of explosion of the product in presence of mechanical impact: Not Available.
Risks of expiosion of the product in presence of stafic discharge: Not Available,
Special Remarks on Fire Hazards: Fire is possible at elevated temperatures.

Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder.
LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

SECTION 6: ACCIDENT.

Small Spitl:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. After powder

clean up, spread water on the contaminated surface and dispose of according to local and regional
authority requirements.

Large Spill: _ _

Stop leak if without risk. Do not touch spilled material. Call for assistance. Use appropriate tools to put
the material into a suitable waste disposal container. After powder clean up, spread water on the
contaminated surface and dispose of according to local and regional authority requirements.

Precautions:

Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material,
Do not ingest. Do not breathe dust. Wear suitable protective clothing. In case of insufficient
ventilation, wear suitable respiratery equipment. if ingested, seek medical advice immediately and

provide the container or the tabel. Avoid contact with skin and eyes. Keep away from oxidizing agents,
reducing agents, metals, alkalis. '

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

N$F Reference Standards
An NGF internaiongt Sompany

753 N. DIXOOIG Foad, Anfa Arbor, kichigan 48105-5723 USA

Page 3of T +1.734. 244 5234 180 ¢ 17348277792 fax - RSIMANSIOG - WWWRSEIS.Org
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Engineering Controls:
If laboratory operations generate dust, fume or mist, use local exhaust ventilation or other

appropriate engineering controls to keep exposure to airborne contaminants below the exposure
{imit.

Personal Protection:

Safety glasses. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves (impervious).

Personal Protection in Case of a Large Spill:

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

Exposure Limits: Not Available.

Physical state and appearance: Salid. {crystalline powder)

Cdor: Qdorless

Taste: Acidic, Strong

Molecular Weight: 192.13 g/mol

Color: Not Available

pH (1% solnfwater): Not Available

Boiling Point: Decomposes

Meiting Point: 153 °C

Critical Temperature: Not Available

Specific Gravity: 1.665

Vapor Pressure: Not applicable.

Vapor Density: Not Available.

Volatility: Not Available.

Odor Threshold: Not Avaiiable. _
Water/Oil Dist. Coeff.: Citric acid is more soluble in water; log{oil/water) =-1.7
tonicity (in Water): Not Available

Dispersion Properties: Not Available

Solubility: Soluble in cold water, hot water.

HSF Reference Standards
An NSF iternativaal Company

788 N, Didborg Road, Aan Ator, #ichigan 48105-8723 USA
Fage 4 of ¥ . ’ +3 734 2148234 tel « +1 734827 ¥THE fax - R3Unfo@nslorg < wewastrs.org
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SECTION 10: STABILITY AND RE/

Stability: The productis stable,

instability Temperature: Not Available.

Conditions of Instahility: Excessive heat, incompatible materials,

Incompatibility with various substances: Reactive with oxidizing agents, reducing agents, metals, alkalis
Corrosivity: Corrosive in the presence of aluminum, zine, of copper. Not corrosive in presence of glass.
Special Remarks on Reactivity: iIncompatible with oxidizing agents, potassium tartrate, alkali, alkaline
garth carbonates and bicarbonates, acetates and sulfides, metal nitrates.

Special Remarks on Corrosivity: Will corrode copper, zinc, aluminum, and their alloys.

Polymerization: Will not ceccur.

Routes of Entry: inhalation. Ingestion.
Toxicity to Animals: Acute oral toxicity {LD50): 3000 mg/kg [Rat]
irritancy data: Skin/ rabbit: not irritating; Eye/ Rabbit: not irritating

Chronic effects on humans: May cause damage to teeth,

Other Toxic Effects on Humans; Slightly hazardous in case of skin contact {irritant, sensitizer), of
ingestion, or inhalation {lung irritant}.

Special Remarks on Toxicity to Animals:
LDL [Rabbit] — Route: oral; Dose: 7000 mg/kg

Special Remarks on Chronic Effects on Humans: Not Available

Special Remarks on other Toxic Effects on Humans:;

Acute Potential Health Effects:

Skin: May cause mild to moderate irritation/ sensitization, allergic reaction

Eves: May cause moderate to severe eye irritation and possible injury

Inhalation: May cause respiratory tract and mucous membrane irritation,

ingestion: May cause Gl irritation with nausea, vomiting, diarrhea. Excessive intake may cause teeth

erosion and hypocalcaemia. May affect nervous system {tremor, convulsions, muscle contraction).
Chronic potentia! Health effects:

REF Reference Standards
A NSF Intemationat Company

. TAS M. Diboie Raoad, Anp Arbar, Jichigan 48105-8723 LUIBA
Pagedol T +5. ?34 2146284 ta) - $1.734.827.7792 fax - RSnfe@nston - wywashis org
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Ecotoxicity: Not Available,
BODS and COD: Not Available.

Products of Biodegradation:

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

Toxicity of the Products of Biodegradation:

The products of degradation and the product itself are not toxic.

Special Remarks on the Products of Biodegradation: Not Available

SECTION 13: DISPOSAL €

Waste Disposal:

Waste must be disposed of in accordance thh faderal, state and lecal environmental control
regulations.

DOT Classification: Not a DOT controlied material in the Umted States
ldentification: Not applicable.
Special Provisions for Transport: Not applicable.

Federal and State Regulations: TSCA 8(b) inventory: Citric Acid

Other Reguiations: EINECS: This product is on the European Inventory of Existing Commercial Chemical
Substances/

Other Classifications:

WHMIS {Canada}: Class E : Corrosive Solid

DSCL {EEC): _

R 36/37/38 — Irritating to eyes, respiratory system, and skin.

526 —In case of contact with eyes, rinse immediately with plenty of water and seek medical adwce
S 37/39 — Wear suitable gloves and eye/ face protection.

HMIS (U.S.A.):
Health Hazard: 2

NE8F Reference Stundards
An NEF wtermationa? Campany

783 N, Dixboro Road, Ann Arbar, Michigan 48105-2723 USA
Page s of ? +1.734.214 6234 1ed « +1 7827 7792 fax « RSinfo@nsfong - wamwnshis org
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NAME OF PRODUCT: Citric Acid MSDS DATE: 17 Nov. 2011

Fire Hazard: 1
Reactivity: 0
Personal Protection: £

National Fire Protection Association (U.S.A.):
Heaith: 2

Flammability: 1

Reactivity: O

Specific hazard:

Protective Equipment:

Gioves (Impervious}. Lab coat. Dust resparator Be sure to use an approved/certified respirator or
equivalent. Safety glasses.

References: Mot Avaitable.
Other Special Considerations: Not Available.

DISCLAIMER:

The information contained in this Material Safety Data Sheet was developed by NSF International staff from
sources considered reliable, however the information has not been independently verified by NSF
International staff, Therefore this information is provided without any warranty, express or implied regarding
its correctness or accuracy, nor will NSF International assume any liability for any loss or damage arising from
the use of this information including without limitation direct or indirect losses or expenses. NSF International
Reference Standards are intended for use by persons with appropriate technical skills and training. It is solely

the responsibility of the user to determine safe conditions for use of this product and to assume liability for
any loss, damage or expense whatsoever arising out of the products improper use.

HER Reference Standards
A MEF intermatong Company

TEG b, Dixbofo Road, Ank Aror, Michigan 48108-9723 LUSA
Page 7 of 7 + L3214 6254 e« +1 ¥34.827 Y792 fax - RSmfo@nstong - wemnshis one
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MATERIAL SAFETY DATA SHEET
ClearFoam 3132

Section 01 - Product And Company Information

Product Identifier .....................oieee ClearFoam 3132

ProductUse .........c.ooooiiiiiiinniien Defoamer in industrial and municipal wastewater applications.

Supplier Name................c..ooi ClearTech Industries Inc.
1500 Quebec Avenue
Saskatoon, SK. Canada
S7TK 1V7

Prepared By........cccoceciiiniiis ClearTech Industries Inc. Technical Department
Phone: (306)664-2522

Preparation Date............................oo October 4, 2012

24-Hour Emergency Phone................ 306-664-2522

Section 02 - Composition / Information on Ingredients

Hazardous Ingredients..................... ClearFoam 3132

CAS NUMDEE...ceooeiieeeeeeeee e ee e e MliXtUre

SYNONYM (S)...eromririnnereceeaecieinnene Not available

Section 03 - Hazard ldentification

INRAIAEION....ooovoeeveeeieeeeeeeeeeeeennaenennns VaPOTS OF Mists may irritate: mucous membranes. High vapor/aerosol
concentrations (attainable only at elevated temperatures) may cause:
central nervous system depression.

Skin Contact/ Absorption............... May cause mild irritation. Prolonged or repeated exposure may cause:
dermatitis (inflammation of the skin).

Eye Contact........cccoeviviiiiininiiiiiinns May cause mild irritation. May cause: redness. burning.
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Ingestion.........cccovimieii i May cause: gastrointestinal irritation. nausea. vomiting. diarrhea.

Exposure Limits........................... Not available

Section 04 - First Aid Measures

Inhalation.......ocovevcviveveeeieeennnnn.... Remove to fresh air. Get medical attention if breathing becomes difficult or
respiratory irritation occurs.

Skin Contact / Absorption............... Flush skin with plenty of water while removing contaminated clothing and
shoes. Do not reuse clothing or shoes until cleaned. If irritation develops or
persists, get medical attention.

Eye Contact............coecoivvvininiiiiinns Immediately flush eyes with plenty of water for at least 15 minutes while
holding eyelids open. Tilt head to avoid contaminating unaffected eye. Get
immediate medical attention.

INgeSHON........ccociiiinii If swallowed, call a physician immediately. DO NOT induce vomiting unless
directed to do so by a physician. Never give anything by mouth to an
unconscious person. If vomiting occurs spontaneously, keep head below

hips to prevent aspiration of liquid into the lungs.

Additional Information..................... Not availabie

Section 05 - Fire Fighting Measures

Conditions of Flammability.............. Not available

Means of Extinction.......................... Not available

Flash Point..............c.ccoooiiinn, > 257 Deg. F.

Auto-ignition Temperature.............. Not available

Upper Flammable Limit .................. Not available

Lower Flammable Limit.................... Not available
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Hazardous Combustible Products.... Carbon dioxide. Carbon monoxide. Sulfur oxides. Nitrogen oxides.
Phosphorous oxides. Aldehydes. Ketones. Toxic vapors.

Special Fire Fighting Procedures....... Evacuate area of unprotected personnel. Wear protective clothing
including NIOSH approved self-contained breathing apparatus. Remain
upwind of fire to avoid hazardous vapors and decomposition products. Use
water spray to cool fire-exposed containers.

Explosion Hazards.......................... Not available.

Section 06 - Accidental Release Measures

Leak / Spill..........cc.ccccceeevvvroonnnnn..... Eliminate all sources of ignition. Evacuate unprotected personnel from
area. Maintain adequate ventilation. Follow personal protective equipment
recommendations found in Section 8. Never exceed any occupational
exposure limit. Contain spill, place into drums for proper disposal. Soak up
residue with inert absorbent material. Place in non-leaking containers for
immediate disposal. Avoid direct discharge to sewers and surface waters.
Notify authorities if entry occurs. CAUTION: Spilled material may be
slippery.

Deactivating Materials.................... No data

Section 07 - Handling and Storage

Handling Procedures....................... Avoid contact with eyes, skin, and clothing. Use with adequate ventilation.
Do not swallow. Avoid breathing vapors, mists, or dust. Do not eat, drink, or
smoke in work area. Wash thoroughly after handling. Avoid formation of
aerosois.

Storage Requirements..................... Store in a cool, well-ventilated area, out of direct sunlight. Store in a dry
location away from heat. Keep away from incompatible materials. Keep
containers tightly closed. Do not store in uniabeled or mislabelled
containers. Keep away from all sources of ignition. Prolonged storage in the

presence of air or oxygen may cause product degradation. Do not freeze.

Section 08 - Personal Protection and Exposure Controls

Protective Equipment

EYeS....cccocvvviiiiiiii Wear safety glasses with side shields while handling this product. Wear
additional eye protection such as chemical safety goggles and/or face
shield when the possibility for eye contact with splashing or spraying liquid,
or airborne material.
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Respiratory...............coocoiiiiiiinien, None required under normal use. If exposure limits are exceeded, wear:
NIOSH-Approved respirator for dusts and mists. DO NOT exceed limits
established by the respirator manufacturer. All respiratory protection
programs must comply with OSHA 29 CFR 1910.134 and ANSI Z88.2
requirements and must be followed whenever workplace conditions require
a respirator's use.

GlOVeS.......coeoiiiiei e Impervious gloves of chemically resistant material (rubber or PVC) should
be worn at all times. Wash contaminated clothing and dry thoroughly
before reuse.

Clothing.............cooiiiii s Body suits, aprons, and/or coveralls of chemical resistant material should
be worn at all times. Wash contaminated clothing and dry thoroughly
before reuse.

Fooftwear.............co oo Impervious boots of chemically resistant material should be worn at all
times. No special footwear is required other than what is mandated at
place of work.

.............................................. If oil mists are generated, observe the OSHA exposure limit of 5 mg/m”.
ACGIH exposure limits for mineral oil mists are 5 mg/ms-TWA,10 mg/m3
-STEL.

Engineering Controls

Ventilation Requirements............... Mechanical ventilation (dilution or local exhaust), process or personnel
enclosure and control of process conditions should be provided. Supply
sufficient replacement air to make up for air removed by exhaust systems.

............................................ Keep an eye wash fountain and safety shower available and in close
proximity to work area.

Section 09 - Physical and Chemical Properties

Physical State.................................. Liquid

Odor and Appearance...................... Clear to slightly hazy. Yellow to amber.

Odor Threshold................................ Notavailable

Specific Gravity (Water=1)............... 0.942 @ 20°C

Vapor Pressure (mm Hg, 20°C)......... Not available

Vapor Density (Air=1)....................... Not available

EvaporationRate............................. Not available

Flash Point...........c...........cccccvee. 2257 Deg. F.



Freeze/Melting Point
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CLEARTECH
< 10F (But will have a titer point at 70F)

Not available

Water/Qil Distribution Coefficient Not available

Bulk Density....................o

% Volatiles by Volume

Solubility in Water

Molecular Formula...........................

Molecular Weight.............................

Not available
Not available
Dispersable
Mixture

Not available

Page 5 of 7

Section 10 - Stability and Reactivity

SADIIY....oooeveoereer oo

Incompatibility............................

Stable under normal conditions

........ Strong oxidizing agents.

Hazardous Products of Decomposition.... Carbon dioxide; carbon monoxide.

Polymerization

Will not occur under normal conditions

Section 11 - Toxicological Information

Irritancy......ooocenee

Sensitization.................ccccce o

Chronic/Acute Effects

Synergistic Materials.......................

Animal Toxicity Data

Carcinogenicity................................

Not available

Not available

Not available

Not available

Not available

Not available
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Reproductive Toxicity...................... Not available

Teratogenicity.................................. Not available

Mutagenicity...................c............... Not available

Section 12 - Ecological iInformation

Fish Toxicity...............cc.........oo......... Not available
Biodegradability............................. Notavailable

Environmental Effects Not available

Section 13 - Disposal Consideration

Waste Disposal................................ Dispose of in accordance with all federal, provincial, and/or local regulations
including the Canadian Environmental Protection Act. Regulations may vary
in different locations. Waste characterizations and compliance with
applicable laws are the responsibility solely of the waste generator. Since
emptied containers retain product residue, follow label warnings even after
container is emptied.

Section 14 - Transport Information

TDG Classification
Not regulated
w.veee.. Not regulated
.e........ Notregulated

Secure containers (full and/or empty) with suitable hold down devises
during shipment.

Section 15 - Regulatory Information

WHMIS Classification.......................Not a controlled product

NOTE: THE PRODUCT LISTED ON THIS MSDS HAS BEEN CLASSIFIED IN ACCORDANCE WITH THE
HAZARD CRITERIA OF THE CANADIAN CONTROLLED PRODUCTS REGULATIONS. THIS MSDS CONTAINS
ALL INFORMATION REQUIRED BY THOSE REGULATIONS.
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Section 16 - Other Information

Note: The responsibility to provide a safe workplace remains with the user. The user should consider the health
hazards and safety information contained herein as a guide and should take those precautions required in an
individual operation to instruct employees and develop work practice procedures for a safe work environment. The
information contained herein is, to the best of our knowledge and belief, accurate. However, since the conditions of
handling and use are beyond our control, we make no guarantee of results, and assume no liability for damages

incurred by the use of this material. It is the responsibility of the user to comply with all applicable laws and
regulations.

Attention: Receiver of the chemical goods / MSDS coordinator

As part of our commitment to the Canadian Association of Chemicai Distributors (CACD) Responsible Distribution®
initiative, ClearTech Industries Inc. and its associated companies require, as a condition of sale, that you forward
the attached Material Safety Data Sheet(s) to all affected employees, customers, and end-users. ClearTech will
send any available supplementary handiing, health, and safety information to you at your request.

if you have any questions or concerns please call our customer service or technical service depariment.

ClearTech Iindustries Inc. - Locations

Corporate Head Office: 1500 Quebec Avenue, Saskatoon, SK, S7K 1V7
Phone: 306-664-2522
Fax: 306-665-6216

www.ClearTech.ca

Location Address Postal

Code

Phone Number Fax Number

Richmond, B.C.

12431 Horseshoe Way

V7A 4X6

604-272-4000

604-272-4596

Calgary, AB.

5516E - 40" St. S.E.

T2C 2A1

403-279-1096

403-236-0989

Edmonton, AB.

11750 - 180" Street

T5S 1N7

780-452-6000

780-452-4600

Saskatoon, SK.

19 Peters Ave, North Corman Park

S71.573

306-933-0177

306-933-3282

Regina, SK.

555 Henderson Drive

S42 5X2

306-721-7737

306-721-8611

Winnipeg, MB.

340 Saulteaux Crescent

R3J 3T2

204-987-9777

204-987-9770

Mississauga, ON.

7480 Bath Road

L4T 1L2

905-612-0566

905-612-0575

24 Hour Emergency Number - All Locations - 306-664-2522




MATERIAL SAFETY DATA SHEET

1. IDENTIFICATION

OSTREM CHEMICAL CO. LTD. ' Phone; 780-440-1911 or 780-446-0177
2310 - 80 AVENUE In Case of Emergency Only:
EDMONTON AB T6P 1N2 _ phone CANUTEC at (613) 996-6666
Product name:  CS-30 LIQ. CAUSTIC SCDA Code; D396

Other name: '

Distributed by:
Product use:
Date completed: July 13, 2011

2. COMPOSITION/INFORMATION ON INGREDIENTS.

Ingredient Y WIW CAS number
Sodium hydroxide (50%) 40-70 1310-73-2

3. HAZARDS IDENTIFICATION
Corrosive liquid. Causes burns, Harmful if swallowed.

4. FIRST AID MEASURES

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

Ingestion: Induce vomiting only on the direct advice of a poison control centre. Drink 1-2 glasses of
water. Never give anything by mouth to an unconscious person. Get medical attention.

Eye contact: Flush with plenty of water for at least 15 minutes. Get medical attention.

Skin contact: Remove contaminated clothing and flush with plenty of water.

5. FIRE - FIGHTING MEASURES

Flash point {test method): Not applicable
Flammable limits (%): Non-flammable
Lower: Not applicable
Upper: Not applicable
Fire extinguishing substances: Use extinguishing media appropriate for surrounding fire.
Autoignition temperatures: Not applicable
Hazardous combustion products: May liberate carbon monoxide, carbon dioxide and oxides of sodium.

Explosion data:
Sensitivity to mechanical impact:  Not applicable
Sensitivity to static discharge: Not applicable
Special firefighting procedures: As for surrounding fire. Fire fighters should wear full protective clothing
and self contained breathing equipment. '

6. ACCIDENTAL RELEASE MEASURES

Personal precautions: Wear appropriate protective equipment.
Environmental precautions: Prevent from entering sewers, waterways or low areas,
Methods for cleaning up: Izolate hazard area and restrict access. Smal spills: soak up with inert

absorbent material and scoop inte containers. Large spills: prevent
contamination of waterways. Dike and pump into suitable containers.
Clean up residual with absorbent material, place in appropriate
container and flush with water.

7. HANDLING AND STORAGE

CS8-30 LIQ. CAUSTIC SODA



Handling: - Do not ingest. Avoid contact with eyes, skin and clothing. Wash thoroughly after handling.
Storage: Keep out of reach of children. Keep container tightly closed. Store in a cool, dry area.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION :

Engineering controls: Provide exhaust ventilation {o keep airborne levels below
recommended exposure limits.

Respiratory protection: If exposure exceeds occupational exposure limits, use an appropriate
NIOSH approved respirator

Eye protection: Chemical goggles. Wear a face shield if splashing hazards exists.

Other protection: Wear protective clothing as necessary to prevent skin contact.

Exposure limits:

INGREDIENT ACGIH OSHA Other
Sodium hydroxide (50% Sol.) 2 mg/m3 Ceil. Not available

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical state:  Liquid Solubility in water: Complete
Boiling point: Not available Vapour pressure: Not available
Vapour density: Mot available Evaporation rate: Not available
Freezing point:  Not available Odour threshold: Not available
Sp. Gravity: 1.318 pH: 14
Appearance & odour: Colourless and odourless liquid

10. STABILITY AND REACTIVITY

Stability: Stable

Conditions of instability: Not availabie

Incompatibility: () Water (X) Oxidizers (X} Acid () Base () Other
Conditions of reactivity: Reacts with acids and metals

Hazardous decomposition products: Not available

11. TOXICOLOGICAL PROPERTIES
POTENTIAL ACUTE HEALTH EFFECTS

Inhalation: Corrosive to respiratory system.

Ingestion: Harmful if swallowed. Causes burns to mouth, throat and stomach.
Eye contact: Corrosive to eyes. Causes severe burns.

Skin contact: Corrosive to skin. Causes severe burns.

Skin absorption: Not applicable

POTENTIAL CHRONIC HEALTH EFFECTS:

Inhalation: Repeat or prolonged exposure may cause damage fo lungs.
Ingestion: Not available :

Eye contact: Not available

Skin contact: Not applicable

Skin absorption: Not applicable

Irritancy of product: See WHMIS criteria
Sensitization of product: Not available
Carcinogenicity: |ARC (1, 2A or 2B) No known significant effecis.

ACGIH: (A1, A2 or A3) No known significant effects.
Reproductive toxicity: No known significant effects.
Teratogenicity: No known significant effects.
Mutagenicity: No known significant effects.
Synergistic product: Not available

CS-30 L1Q. CAUSTIC SCDA



HAZARDQUS INGREDIENTS CAS NO. TOXICITY DATA
Sodium hydroxide (50%) 1310-73-2  LDg oral (rabbit) 365 mg/kg

12. ECOLOGICAL INFORMATION
Ecotoxicological information: Not available
Other information:

13. DISPOSAL CONSIDERATIONS _
Waste disposal: Disposal of all waste must be done according to local, provincial and federal regulations.

14. TRANSPORT INFORMATION
TDG classification: Sodium hydroxide, solution; Class 8; UN 1824; PG I

15. REGULATORY INFORMATION

WHMIS: 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.

16. PREPARATION INFORMATION
Prepared by: Technical Services Department, Ostrem Chemical Co. Ltd., Ph: (780) 440-1911

CS8-30 LIQ. CAUSTIC SODA




*** MATERIAL SAFETY DATA SHEET***

PARKSIDE PROFESSIONAL PRODUCTS PRODUCT NAME: VESTEC 280 HMIS RATINGS:
AT7T Kent Avenue PRODUCT USE: Dish Destainer/Sanitizer Health 3
Niagara Falls, Ontario L2H 135 PRODUCT CODE: FLD250P & FLD220J-12 Flammability 0
PHONE: (905) 358-8364 FAX: (805) 358.9680 Reactivily 1
FPE B

EMERGENCY TELEPHONE &UMBER CANUTEC (613) 856-6666 Pregaratlon Date December 1, 2011
S SECTSBN 4 - Regulatory Information . - R :

WHMIS Classification: DZE; E DG Classification’ HYPOCHLORITE SOLUTION, more than 7%
' avaiable chiorine Class § UN1THT PG

_ _  SECTION i - Hazardous Ingredients SRR
Chemicat Name wwz% CAS # LD50 LG50

Sodiun Hypochlorite 10-30 768%-52-4 4445 mgfkg Not Available
Oral Rat
' R SECTION 1l - Physical Data. ' :

Pm:gcal State L:qwd m‘ﬁc Gram_tx 1130015 Va@ur Pfes {mm of Hg @29"’0) 17 5
Viscosity {cps} @ 25°C: Waler Thin  gH:13.0: 05 Odour/Appearance: ChiorinefClear Paie Yellow
i’mzing Point -25°C Odour Threshold: Not Available Coefficient of Water/OH Distribution: Nol Available

Vapour Dens 'g!- Not Avaiiabie Evagorauan Rate: 1.0 {water**f} Boiling Point (oc @ 1 atm) 100

K ~SECTION IV - Fire or Explosion Hazard
Upper Flammable Limit: Not Agpi;cab&e Lower Flammable Limit: Not Apphcabie

Flash Point & Test Method: Not Applicabie Aulo-lgnition Temperature: Not Avallable
Conditions of Flammability: Not Flammable Hazardous Combustion Products: Chiorine Gas
Seasmng 1o Mechanical Impact: Not Avallable Sensitivity to Static Discharge: Not Applicable

Means of Extmct:on Water camon diﬂ}(lde dry chamical,

. "SECTION V= /Reactivity Data . Q-
ondihons of Chemscag Insnb:%;;x S%abie Conditions of Reactwggf Heat Sanézgm
Special Shipping Information: Not Appkcable

Storage Requirements: Store in original container in a cool, dry place away fom incompatibles.

Hazardous Decomposition Products: Hazardous gas may evoive with aluminum or ga fvanized metals,
Chiorine gas may evolve when mixed with acids.

Incompatible Stzbstances Ammema metﬁis and acids.

- SECTION VI - Toxicological Properties ..~ S
Routes of Engx Eyes Sl-an Corttact mgestmn Inhalation irritancy of Product: Hazax'dcus hy WHM%S Cnter;a
FHects of Acute Exposure: Eye Contact - Can cause severe irmitation and bums.
Skin Cantact - Can cause severe imiation, burns, ulcerations. Onset of pain may be delayed minues or hours.
inhalation - Can cause sneezing, coughing and discormiort,
ingestion - Can cause pain, burning of gastvintestinal tract iritation, vomiting and diarthea.
Effects of Chronic Exposure; Skin - May cause drying, defatiing and dermatitis.

Larcenvgenicity: Non-Hazardous by VWHMIS Teratogenicity. Not Available Mutangenicity: Not Avaiiable
Regmduc’tive Effects: Nn’t Avaﬂaé:r!e Sengjtization. Not Available anermst:c ﬁicriais, Not Available

= woi - SECTION VI - First Aid Measures - R R
Eye Contact: immedlateiy ﬂush w»ih wa)‘.ef for 15 minutes. Contact a physician :mmed;a’teiy
Skin Contact: temediately flush with water for 15 mmutes. Contact a physician if writation develops.

Compistely decontaminate ciothing, shoes &nd leather goods before reuse, or discard.

inhailation; Remove to fresh air. if symptoms persist, contact & physician.
Ingestion; Do not induce vomiting. Rinse mouth with water, then drink severs glasses of water, Contact & physician.

Never gwe anythang by mouth i victim is unconscious, i rapidly losing amscaousness or 23 canqusmg

. SECTION VIl ~Protective E.qufpment

Personai Pro!ec!:ve Eguigmen
Eyes; safely giasses, splash goggles for direct conlact
Gloyes. impenvicus
Respiration. not normaily required i good ventitation is maintained
Ventilation: Generai ventilation normally adequate,
Special Measures Avmd mges‘isoﬂ am} mhaiatzon Avord confact with eyes, skin of cothing.

----- "SECTION IX - Spill/Leak Procedures S

Procedures for Leaks of 32“&3 Smal! :-.piﬂs may be ahsorbed with non.reactive absorbent and piaced in suiiabie labeied conlainers.
Prevent large spills from enlering sewers of waterways. Contact smergency sefvices and supplier for
advice.

Waste Disposal: Review Federal, Provincial and torat government reguirenenis prior to disposai.

Maﬂufactumrnggglier. Parkssd& Pro!esssma! Pmdua&s 477? KentAvenu@ Ns@gara Fa Is, Gﬁtanu L2+ 135 Tl one; (%5}'358-8364
reparer; Pariside Professional Products, 4777 Kent Avenue, Niagara Falls, Ontarie L2H 115 Telephone: (905) 35843364




AGRI-SERVICES LTD.

Date of Origin:  06/05/02
Date of Review: 8/08/11
Revision No.9

Material Safety Data Sheet
Product Name: HYDRATED le

INFOTRAC: 1-800-535-5033 (In case of an emergency call this number 24 HOURS a day 7 DAYS a week)
1. IDENTIFICATION OF THE SUBSTANCE AND COMPANY

1.1. Identification of the substance:

e e e e o

Chermical name: Calcium hydroxide

Product name: Hydrated Lime, Industrial Hydrate
Formula: Ca(OH)2

CAS #: 1305-62-0

Molecular Weight: 74.08

Material Uses: Water treatment, steel flux, caustic agent, pH adjustment, acid gas absorption, construction
1.2 Company:

Main Office:

Carmeuse North America Telephone: 412-995-5500
11 Stanwix Street, 11" Floor Fax: 412-995-5594
Pittsburg, PA 15222

Canadian Office:

Carmeuse Lime (Canada)} Limited Telephone: 519-423-6283
P.O.Box 190 Fax: 519-423-6545
Ingersoll, Ontario N3C 3KS

2. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredient % by Weight CAS Esposare Limits
Calcium carbonate >85 1305-62-0 OSHAPEL: 15mg/m3 (total), Smg/m3 (resp)

ACGIH TLV: Smg/m3
0. Reg.833 TWAEV: Smg/m3
Q.Reg.833 TWAEV: 10mg/m3
Silica-crystalline quartz <1 14808-60-7 OSHAPEL*:10mg/m3 (total dust): 3.3mg/m3 (respirable)
ACGIH TLV: 0.025 mg/m3 {respirable)
O.Reg 845:0.1mg/m3

*PEL (total dust )= (30mg/m3) (Ysilicat2); PEL (respirable) = (10mg/m3) / (Yesilica+2)



romeevane: Y DRATED LIME(continued)

3. HAZARDS IDENTIFICATION AND CLASSIFICATION

Overview: Hydrate lime is an odorless white or grayish-white granular powder. Contact can
cause itritation 1o eyes, skin, respiratory system, and gastrointestinal tract. Contact may
aggravate disorders of eyes, skin, gastrointestinal tract. and respiratory system.

Eyes: Can canse severe irritation or buming of eyes including permanent damage.

Skin: Can cause severe irritation or burning of skin, especially in the presence of moisture.
Ingestion: C'an cause severe irritation or burning of gastrointestinal tract if swallowed.

Inhalation: Can cause severe irritation of the respirafory system. Long-term exposure may permanent

damage. Hydrated lime is not listed by MSHA, OSHA, or JARC as a carcinogen, but this
product may contain crystalline quartz silica, which has been classified by IARC as (Group I)
carcinogenic to humans when inhaled. Inhalation of silica can also cause a chronic lung
disorder, silicosis,

Iiritant: Eyes, mucous membranes, moist skin, respiratory tract.

Flammability: This product is not flammable or combustible

Explosive: This product is not explosive in dust form

Reactivity: May react violently with strong acids producing heat and possible steam explosion in confined
space )

Symbols: WHMIS Symbol: “E” Corrosive Material; “D2A™ Materials causing other toxic effects

4, HEALTH EFFECTS AND TREATMENTS

Health Effects:

‘Inhalation: Acute: irritation, sore throat ,cough, sneezing. Chronic: persistent coughing and breathing
problems. Long-term exposure to silica can cause a chronic hing disorder, silicosis.

Eyes Aqute; severe iritation Chronic: possible blindness when exposure is prolonged

Skin: Acute: removes natural skin oils, blotches, itching and superficial burns in case of sweating.
Chronic; no known effects,

Ingestion: Acute: sore throat, stomach aches, cramps, diarthea, vomiting.

Chronic; no known effects.

Treatments:

Inhalation: Move victim to fresh air. Seek medical attention if necessary. If breathing has stopped, give
artificial respiratiof.

Eves: Immediately fluch eyes with large amounts of water for at least 15 minutes. Pull back the
eyelid to make suye all the limestone dust has been washed out. Seek medical attention
immediately. Do not rub eyes.

Skan: Flush exposed area with large amounts of water. Seek medical attention immediately.

Ingestion: Give large quantities of water or fruit juice. Do not induce vomiting. Seek medical attention

immediately. Never give anything by mouth if victim is rapidly losing consciousness or is
unconsciousness or convulsing.



Product Name: HYD RATED LIME (COlltinll ed)

5. FIRE FIGHTING MEASURES
Flash Point:

Auto ignition temperature:
Inflarnmability limits:

Explosion risk:

Hazardous combustion products:

Extinguishing media:

Fire fighting inseructions:

Non-flammable
Non-flammable
None

None by itself, but heat produced by reaction with strong acids can generate
steam and pressure

Decomposes to produce calcium oxide (Ca0), which can react with water to
produce steam and pressure

Use dry chiemical fire extinguisher. Do not use water or halogenated
compounds, except that large amounts of water may be used to deluge small
quantities of hydrated lime. Use appropriate extinguishing media for
surrounding fire conditions. '

Keep personmel away from and wpwind of fire. Wear full fire-fighting turn-
out gear (full Bunker gear), and respiratory protection (self-contained
breathing apparatus).

6. ACCIDENT PREVENTION MEASURES

Individual and collective precautions:

Avoid inhalation of dust:

Cleaning method for gpiils:

Precautions for the protection of
The environment:

Waste Disposal:

7. HANDLING AND STORAGE

Handling:

Storage:

Avoid creating conditions which release dust-use mechanical ventilation to
remove dust from work spaces

Wear respiratory protection-ininimum NIOSH N-95 Dust Mask

Use personal protective equipment (eyes, skin and inhalation, see Section 8).
Use dry methods (vacuuming, sweeping) to collect spilled materials. Avoid
generating dust. For large spills, evacuate area downwind of clean-up area
operations to minimize dust exposure. For small spills, store spilled
materials in dry, sealed plastic or metal containers. Dust residue on surfaces
may be washed with water,

May not be released into surface waters without controls (increases pH)

Dispose according to federal, provincial/state and local environmental
regulations

In open air or in ventilated places, avoid skin and eye contact, avoid creating
airbome dust

Store in dry places sheltered from humidity. Keep away from acids and
incompatible substances. Keep out of reach of children
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8. EXPOSURE CONTROL/PERSONAL PROTECTION

Exposure Limits:

Engineering Controls:
Respiratory Protection:

Eye Protection:

Hand Protection:

Skin Protection:

Calcium hydroxide: 15mg/m3 (OSHA-total), Smg/m3 (OHSA-resp);

3 mg/m3 (ACGIH, O. Reg.833)

Silica (crystalline quartz): 10 mp/m3 (total dust); 3.3 mg/m3 (respirable) (OSHA);
0.05 mg/m3 (respirable-ACGIH): 0.1 mng/m3 (O.Reg.845)

Use ventilation and dust collection to control exposure to below applicable limits.
Wear NIOSH N-95 Dust Mask.

Eye protection (chemical goggles, safety goggles and/or face shield) should be worn
where there is a risk of limestone exposure. Contact lenses should not be worn when
working with limestone products

Use clean dry gloves

Cover body with suitable clothes (long sleeves shirts and trousers). Use over the
ankle waterproof caustic resistant footwear

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical State:

Odor & Appearance:
pH:

Melting point:
Boiling point:
Vapor pressure:
Vapor density:
Density:

Solubility:

Solid

Odorless, white powder

12.4 in saturated water solution at 25 degree Celsius
580 degrees Celsius

2850 degrees Celsius

Non volatile

Non volatile

2.24 glec

Slightly soluble in water: 0.2%(@ 0 degrees Celsius
Soluble in acids, glycerin and sugar solutions

10. STABILITY AND REACTIVITY

Stability:
Decomposition temperature:

Reactivity:

Conditions to avoid:

Stable products, not very soluble.
580 degrees Celsius, forms calcium oxide (CaQ) and water

Reacts with acids to form calciunt salts while generating heat.
Reacts with carbon dioxide in air to form calcium carbonate.

Vicinity of incompatible materials

Incompatible materials: Acids; reactive fluoridated, brominated or phosphorous compounds; alunimum (may
for hydrogen gas), reactive powdered metals; organic acid anhydrides; nitro-organic
compounds; interhalogenated compounds

Hazardous decomposition products: Calecium oxide {Ca0)



s HYDRATED LIME(continued)

11. TOXICOLOGICAL INFORMATION

Toxicity: LD 50 oral (raf) for calcium hydroxide is 7340 mg/kg, This product is not listed by
MSHA, OSHA, or IARC as a carcinogen, but this product may contain crystalline
silica, which has been classified by JARC as (Group I) carcinogenic to lnunans when
inhaled in the form of quartz or cristobalite. No reported Carcinogenicity,
Reproductive Effects, Teratogenicity or Mutagenicity.

Exposure Limifs: Refer to Section 8.
Irritancy: Can cause severe irritation of eyes, skin respiratory tract and gastrointestinal tract,
Chronic Exposure: Inhalation of silica can cause a chronie lung disorder, silicosis.

12, ECOLOGICAL INFORMATION

Alkaline substance that increases pH to a maximum of 12.4 in a saturated water solution at 25 degrees Celsius
Caleivn hydroxide gradually reacts with CO2 in air to form calcium carbonate (CaCO3)

Calcium carbonate is ecologically neutral

Uncontrolled spitlage in sinface waters should be avoided since the increase pH could be detrimental to fish
Harmful fo aquatic life in high concentration

13. DISPOSAL CONSIDERATIONS

Dispose according fo federal, provincial/state and local environmental regulations.

14. TRANSPORTATION INFORMATION

Classification: TDG  Not listed for ground transportation
HMR  Not listed for ground transportation

TDG: Transportation of Dangerous Goods Regulation (CAN)
HMR.: Hazardons Matefials Regulation (USA)
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5. REGULATORY INFORMATION

Symbol:

Risk Phrases:

Safety Phrases:

CPR (Canada}:

WHMIS RATING

DZA.B

NFPA RATING

HEALTH-2 SPECIFIC HAZARD-ALK FLASH POINTS-0 REACTIVITY-0
HMIS RATING .

HEALTH-2 SPECIFICHAZARD-ALX FLASH POINTS-0 REACTIVITY-0

Risk of serious damage to the eyes
Keep out of reach of children

Keep storage container away from humidity
Avoid contact with skin and eyes. In case of contact with eyes, ringe
Immediately with water for at least for 15 minntes

This product has been classified in accordance with the hazard eriteria of the Controlled
Products Regulation (CPR) of Canada and this MSDS contains all information required by the
CPR.

16. MESCELLANEOUS OTHER INFORMATION

Hydrate Lime can be removed from objects (such as vehicles) using rags dampened with dilute vinegar. After applying
dilute vinegar, vehicles (especially chrome surfaces) must be washed with water.

The information coatained lierein is believed to be accurate and relisble as of the date hereof However, Sylvite makes no representation, warmanty or
guarantee as to results or as to the information's accuracy, reliability or completensss. Sylvite has no lability for anv loss or damage that may result
from use of the information, Each user is responssble to review this information, satisfy itself as to the mformaton’s switability and completeness, and
circulate the information to its employees, customers and other appropriate third parties.



MATERIAL SAFETY DATA SHEET

1. IDENTIFICATION

OSTREM CHEMICAL CO. LTD. Phone: 780-440-1911 or 780-446-0177
2310 - 80 AVENUE In Case of Emergency Only:
EDMCNTON AB TSP 1N2 phone CANUTEC at (613) 996-6666
Product name:  LIQUID CHLORINE 12% SANITIZER Code: J436

Other name:

Distributed by:

Product use: sanitizer, bleaching agent

Date completed: July 13, 2011

2, COMPOSITION/INFORMATION ON INGREDIENTS

Ingredient Y%WIW CAS number

sodium hypochlorite 60-100 7681-52-9
{providing 12% available chiorine)

3. HAZARDS IDENTIFICATION

Corrosive liquid. Causes burns. Harmful if swallowed. Oxidizing Material.
Do not mix with acid; poisonous chiorine gas will be liberated.

4. FIRST AID MEASURES

Inhalation: Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give
: oxygen. Get medical attention.
Ingestion: Induce vomiting only on the direct advice of a poison control centre. Drink 1-2 glasses of
, water. Never give anything by mouth to an unconscious person. Get medical attention.
Eye contact: Flush with plenty of water for at least 15 minutes. Get medical attention.
Skin contact: Remove contaminated clothing and flush with plenty of water.

5. FIRE - FIGHTING MEASURES

Flash point (test method}: Not applicable
Flammabile limits (%): Not applicable
Lower:
Upper:
Fire extinguishing substances: water
Autoignition temperatures: not applicable
. Hazardous combustion products: may produce chlorine gas and/or hydrogen chloride gas

Explosion data:
Sensitivity to mechanical impact:  Not available
Sensitivity to static discharge: Not available : .
Special firefighting procedures: As for surrounding fire. Fire fighters should wear full protective clothing
and self contained breathing equipment.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions: Wear appropriate protective equipment.
Environmental precautions: Prevent from entering sewers, waterways or low areas.
Methods for cleaning up: isolate hazard area and restrict access. Small spills: scak up with inert

absorbent material and scoop into containers. Large spills: prevent
contamination of waterways. Dike and pump into suitable containers.
Clean up residual with absorbent material, place in appropriate
container and flush with water.

LIQUID CHLORINE 12% SANITIZER



7. HANDLING AND STORAGE

Handling: Do not ingest. Aveid contact with eyes, skin and clothing. Wash thoroughly after handling.

Storage: Keep out of reach of children. Keep container tightly closed. Store in a cool, dry, well-
ventilated area and away from incompatible materials. Venting of containers is advisable.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Engineering controls: Provide exhaust ventilation to keep airborne levels below
. recommended exposure limits.
Respiratory protection: If exposure exceeds occupational exposure limits, use an appropriate
NIOSH approved respirator
Eye protection: Chemical goggles. Wear a face shield if splashing hazards exists.
Other protection: Wear protective clothing as necessary to prevent skin contact.
Exposure [imits:
INGREDIENT ACGIH OSHA Other
sodium hypochlorite 1ppm (chlorine)

9. PHYSICAL AND CHEMICAL PROPERTIES

Physical state:  Liquid Solubility in water: soluble

Boiling point: slowly decomposes Vapour pressure: 12.1 mm Hg at 20C
above 40C

Vapour density: Not available Evaporation rate: Not available

Freezing point: -18C Odour threshold: Not available

Sp. Gravity: 1.167 pH: 12.6 1% solution: 9.8

Appearance & odour: pale yellow liquid with strong chlorine odour

10. STABILITY AND REACTIVITY

Stability: Stable _

Conditions of instability: unstable at temperatures above 40C, in sunlight, and in contact with
acid

incompatibility: () Water (X) Oxidizers (X} Acid () Base () Other

Conditions of reactivity: Not available

Hazardous decomposition products: chlorine (by reaction with acids)

11. TOXICOLOGICAL PROPERTIES
POTENTIAL ACUTE HEALTH EFFECTS

Inhalation: Irritating to respiratory system.

Ingestion: Harmful if swallowed. Causes burns to mouth, throat and stomach.
Eye contact: Corrosive to eyes. Causes severe burns.

Skin contact: Corrosive to skin. Causes severe burns.

Skin absorption: Not applicable

POTENTIAL CHRONIC HEALTH EFFECTS:

Inhatation: Repeat or prolonged exposure may cause damage to lungs.
Ingestion: Not available

Eye contact: Not available

Skin contact: Prolonged contact may cause discomfort.

Skin absorption: Not available

Irritancy of product: See WHMIS criteria

Sensitization of product: : Not available -
Carcinogenicity: [ARC (1, 2A or 2B) No known significant effects.

LIQUID CHLORINE 12% SANITIZER



ACGIH: (A1, A2 or A3) No known significant effects.

Reproductive toxicity: No known significant effects,

S Teratogenicity: No known significant effects.
Mutagenicity: ~ No known significant effects.
Synergistic product: Not available
HAZARDOUS INGREDIENTS CAS NO. TOXICITY DATA

- sodium hypochlorite 7681-52-9 LDy Oral (rat) 8910 mg/kg

12. ECOLOGICAL INFORMATION

Ecotoxicological information: Not available
Other information:

13. DISPOSAL CONSIDERATIONS
Waste disposal: Disposal of all waste must be done according to local, provincial and federal regulations,

14. TRANSPORT INFORMATION

TDG classification: HYPOCHLORITE SOLUTION; Class 8; UN 1791; PG il
15. REGULATORY INFORMATION
WHMIS: E Corrosive Material
C ~ Oxidizing Material
Dz2B Toxic Material
NSF Certification: ' “This product is certified under NSF/ANSI Standard 60 for disinfection

and oxidation at a maximum usage of 87 mg/L.

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

16. PREPARATION INFORMATION
Prepared by: Technical Services Department, Ostrem Chemical Co. Ltd., Ph; (780) 440-1911

LIQUID CHLORINE 12% SANITIZER
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 TMaterial Safety Data Sheet
Oxalic Acid - 10% Solution MSDS

S

Product Name: Oxalic Acid - 10% Solution ~ Contact Information:
Catalog Codes: SLO1021 Sciencelab.com, Inc.

. 14025 Smith Rd.
CAS#: Mixture. Houston, Texas 77396
RTECS: Not applicable. US Sales: 1-800-901-7247

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

CHEMTREC (24HR Emergency Telephone), call:

TSCA: TSCA 8(b) inventory: Oxalic acid anhydrous; Water
Cl#: Not available,

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

Composition:
Name CAS# | % by Weight
Oxalic acid anhydrous 144-62-7 | 10
Water 7732-18-5 | 9

Toxicologicai Data on Ingredients: Oxalic acid anhydrous: ORAL (LD50): Acute: 24 mg/kg [Rat].

Potential Acute Health Effects:

Hazardous in case of skin contact (irritant), of ingestion. Slightly hazardous in case of eye contact (irritant), of inhalation. Non-
corrosive for skin. Non-sensitizer for skin. Non-permeator by skin. Severe over-exposure can produce lung damage, choking,
unconsciousness or death. The product is a severe irritant for lungs and respiratory tract. '

Potential Chronic Health Effects:

Non-corrosive for skin. Non-irritant for skin. Non-sensitizer for skin, Non-permeator by skin. Non-irritating to the eyes.
Non-hazardous in case of ingestion. Non-hazardous in case of inhalation. CARCINOGENIC EFFECTS: Not available.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance is toxic to lungs, mucous membranes. Repeated or prolonged exposure to the substance can
produce target organs damage. Repeated or prolonged exposure to the gas can produce lung damage.




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

$kin Contact: .

After contact with skin, wash immediately with plenty of water. Gently and thoroughly wash the contaminated skin with running
water and non-abrasive soap. Be particularly careful to clean folds, crevices, creases and groin. Cold water may be used.
Cover the irritated skin with an emollient. If irritation persists, seek medical attention.

Serious Skin Contact;

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

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

Serious Inhalation:

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

Ingestion:

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

Serious Ingestion: Not available.

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

Flammable Limits: Not applicable.

Products of Combustion: Not available. _
Fire Hazards in Presence of Various Substances: Not applicable.

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

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

Special Remarks on Explosion Hazards: Not available.

Smali Spiil:

Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary: Neutralize the residue with
a dilute solution of sodium carbonate.

Large Spill:
Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not present at a concentration
level above TLV. Check TLV on the MSDS and with local authorities.
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Precautions:
Do not ingest. Avoid contact with skin Never add water to this product Wear suitable protective clothing If ingested, seek
medical advice immediately and show the container or the iabel. Keep container tightly closed and dry.

Storage: Corrosive materials should be stored in a separate safety storage cabinet or room.

Engineering Controls: No special ventilation requirements.

Personal Protection: Splash goggles. Lab coat. Self contained breathing apparatus. Gloves.

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

Exposure Limits:
TWA: 1 CEIL: 2 (mg/m3) fram ACGIH [1995] Consuit local authorities for acceptable exposure limits.

Physical state and appearance: Not available.

Odor: Not avaitable.

Taste: Not available.

Molecular Weight: Not applicable.

Color: Not available.

pH (1% soln/water): Acidic.

Boiling Point: Not available.

Melting Point: Not available.

Critical Temperature: Not available.

Specific Gravity: Weighted average: 1.05 (Water = 1)
Vapor Pressure: Not availabie.

Vapor Densify: Not available.

Volatility: Not available.

Cdor Threshold: Not available.

Water/Qil Dist. Coeff.: Not available.

lonicity {in Water): Not available.

Dispersion Properties: See solubility in water.

Solubility: Easily soluble in cold water.

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

Conditions of Instability: Not available.

incompatibility with various substances: Slightly reactive to reactive with alkalis.
Corrosivity: Non-corrosive in presence of glass.

Special Remarks on Reactivity: Not available.

Special Remarks on Corrosivity: Not available.

Polymerization: Not available.

Routes of Entry: Ingestion.

Toxicity to Animals:
Acute oral toxicity (LD50): 375 mgfkg [Rat]. Acute dermal toxicity (LD50): 20000 mg/kg [Rabbit].

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

Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of ingestion. Slightly hazardous in case of inhalation. Non-corrosive for skin. Non-
sensitizer for skin. Non-permeator by skin.

Special Remarks on Toxicity to Animals: Not availabie.
Special Remarks on Chronic Effects on Humans: Passes through the placental barrier in animal. {Oxalic acid anhydrous)

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

Ecotoxicity: Not available.
BODS and COD: Not available.

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

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

Special Remarks on the Products of Biodegradation: Not available.

Waste Disposal:

DOT Classification: Not a DOT controlled material (United States).

Identification: : Corrosive liquid, acidic, organic, n.0.s. (Oxalic acid, solution} : UN3265 PG: IIi

Special Provisions for Transport; Not available,




Federal and State Regulations:

Pennsylvania RTK: Oxalic Acid - 10% Solution Massachusetts RTK: Oxalic Acid - 10% Solution TSCA 8(b} inventory: Oxalic
acid anhydrous; Water

Other Regulations: OSHA: Hazardous by definition of Hazard Communication Standard (28 CFR 1910.1200).
Other Classifications:

WHMIS {Canada):

CLASS D-1B: Material causing immediate and serious toxic effects (TOXIC). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC). CLASS E: Corrosive liquid.

DSCL (EEC):
R22- Harmful if swallowed. R35- Causes severe bums.

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

Protective Equipment:
Gloves. Lab coat, Self contained breathing apparatus. Wear appropriate respirator when ventilation is inadequats. Splash
goggles.

References: Not available.

Other Special Considerations: Not available.
Created: 10/10/2005 11:07 AM
Last Updated: 11/01/2010 12:00 PM

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

Material Safety Data Sheet
Oxalic acid dihydrate MSDS

Prgiduct Name: Oxalic acid dihydrate Contact Information:
Catalog Codes: SLO1429, SLO1054 Sciencelab.com, Inc.

i 14025 Smith Rd.
CAS#: 6153-56-6 Houston, Texas 77396
RTECS: Not available. US Sales: 1-800-901-7247

: ) . . International Sales: 1-281-441-4400
TSCA: TSCA 8(b) inventory: No products were found. ltis _ o
a hydrate and exempt from TSCA inventory requirements. Order Oniine: ScienceLab.com

CI#: Not applicable. CHEMTREC (24HR Emergency Telephone), call:
1 1-800-424-9300

Synonym: Ethanedioic Acid, dihydrate
ynony ane Y/ International CHEMTREC, call: 1-703-527-3887

Chémical Name: Oxalic Acid, dihydrate

: For non-emergency assistance, call: 1-281-441-4400
Chemical Formula: (COOH)2.2H20

_ Section 2: Com

Composition:
Name CAS # } % by Weight
Oxalic acid dihydrate _ 6153-56-6 100

Toxicological Data on ingredients: Oxalic acid dihydrate LD50: Not available. LC50: Not available.

Potential Acute Health Effects:

Very hazardous in case of skin contact (irritant), of eye contact (irritant), of ingestion, of inhalation. Hazardous in case of skin
contact (permeator), of eye contact (corrosive). Slightly hazardous in case of skin contact (corrosive). The amount of tissue
damage depends on length of contact. Eye contact can result in corneal damage or blindness. Skin contact can produce
inflammation and blistering. Inhalation of dust will produce irritation to gastro-intestinal or respiratory tract, characterized by
burning, sneezing and coughing. Severe over-exposure can produce lung damage, choking, unconsciousness or death.
Inflammation of the eye is characterized by redness, watering, and itching. Skin inflammation is characterized by itching,
scaling, reddening, or, occasicnally, blistering.

Potential Chronic Health Effects:

CARCINOGENIC EFFECTS: Not available. MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not
available. DEVELOPMENTAL TOXICITY: Not available. The substance may be toxic to kidneys, the nervous system, mucous
membranes, heart, brain, skin, eyes. Repeated or prolonged exposure to the substance can produce target organs damage.
Repeated exposure of the eyes to a low level of dust can produce eye irritation. Repeated skin exposure can produce local
skin destruction, or dermatitis. Repeated inhalation of dust can produce varying degree of respiratory irritation or lung damage.
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Eye-&Contact:

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

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

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

Serious Skin Contact:

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

Inhalation:

If inHaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.

Serious Inhalation:

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

Ingestion:

Do NOT induce vomiting uniess directed to do so by medical personnel. Never give anything by mouth to an unconscious

perséon. If targe quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.

Serious Ingestion: Not available.

sion Data

Flaﬁnmability of the Product: May be combustible at high temperature.
Autd-lgnition Temperature: Not available.

Fiash Points: Not available.

Flammable Limits: Not available.

Proﬂucts of Combustion: These products are carbon oxides (CO, CO2).

Fire Hazards in Presence of Various Substances:
Slightly fiammable to flammable in presence of heat. Non-flammable in presence of shocks.

Explosion Hazards in Presence of Various Substances:
Slightly explosive in presence of open flames and sparks. Non-explosive in presence of shocks.

Fire Fighting Media and Instructions:
SMJ?\LL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.

Special Remarks on Fire Hazards: As with most organic solids, fire is possible at elevated temperatures

$pecial Remarks on Explosion Hazards:

Fine dust dispersed in air in sufficient concentrations, and in the presences of an ignition source is a potential dust explosion
hazard.

~ Section 6: Accidental Release’

s

Small Spill:
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Use appropriate tools to put the spilled solid in a convenient waste disposal container. If necessary. Neutralize the residue with
a dilute solution of sodium carbonate.

Large Spili:

Corrosive solid. Stop leak if without risk. Do not get water inside container. Do not touch spifled material. Use water spray to
reduif:e vapors. Prevent entry into sewers, basements or confined areas; dike if needed. Eliminate all ignition sources. Call for
assistance on disposal. Neutralize the residue with a dilute solution of sodium carbonate. Be careful that the product is not
present at a concentration level above TLV. Check TLV on the MSDS and with local authorities.

Precautions:

Keep container dry. Keep away from heat. Keep away from sources of ignition. Empty containers pose a fire risk, evaporate
the residue under a fume hood. Ground all equipment containing material. Do not ingest. Do not breathe dust. Never add
water to this product. In case of insufficient ventilation, wear suitable respiratory equipment, If ingested, seek medical advice

immediately and show the container or the label. Avoid contact with skin and eyes. Keep away from incompatibles such as
oxidizing agents, metals, alkalis.

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

Engineering Controls:
Use process enclosures, local exhaust ventlation, or other engineering controls to keep airborne levels below recommended

exposure fimits. If user operations generate dust, fume or mist, use ventilation to keep exposure 1o airborne contaminants
below the exposure limit.

Personal Protection:

Splé‘sh goggles. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent.
Gloves.

Peréonal Protection in Case of a Large Spill:

Splash goggles. Full suit. Vapor and dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to

avoid inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handiing
this: product.

Exposure Limits:

TWA: 1 STEL: 2 (mg/m?3) from ACGIH (TLV) [United States] TWA. 1 STEL: 2 {mg/m3) from OSHA (PEL) [United States] TWA:
1 STEL: 2 (mg/m3) from NIOSH [United States] TWA: 1 STEL: 2 {mg/m3) [United Kingdom (UK)} TWA: 1 STEL: 2 (mg/m3)
[Canada]Consult local authorities for acceptable exposure limits,

Phyésical state and appearance: Solid. (Crystalline solid )
Od;;r: Odorless.

Taste: Not available.

Mojigcular Weight: 126.07 g/mole

Color: Coloriess. White.

PH (1% soln/water): Not available

Boijing Point: Not availabie.

Meiiting Point: 161.5°C (214.7°F)

Critical Temperature: Not available.
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Specific Gravity: Density: 1.653 @ 18.5 eg. C(Water = 1)
Vapdr Pressure: Not applicable.

Vapér Density: 4.4 (Air=1)

Volatility: Not available.

Ocloif Threshoid: Not available.

Watefrf()i! Dist. Coeff.: Not available.

!onicgity {in Water): Not available.

Disp:_,ersion Properties: See solubility in water, diethyl ether.

Solubility:

Soluble in cold water, diethyl ether, Soluble in alcohol, giycerol. Insoiuble in benzene, petroleurn ether. Solubility in cold water:
1g/7rnl. Solubility in hot water: 1g/2mi

Stability: The product is stable.

Inst:-zibiiity Temperature: Not available.

Con;ditions of instability: Excess heat, incompatible materials, dust generation.
lncthatibility with various substances: Reactive with oxidizing agents, metals, alkalis.
Conjiasivity: Non-corrosive in presence of glass.

Speéial Remarks on Reactivity:

inco;rhpatibie with chlorites, hypochlorites, silver and silver compounds, furfuryl aicohel. Hygroscopic; keep container tighily
closed.

Special Remarks on Corrosivity: Not available.

Poiyfnerization: Will not oceur.

Roufes of Entry: Absorbed through skin. Dermal contact. Inhalation. ingestion.

Toxiéity to Animalis:
L.D50: Not available. LC50: Not available.

Chr(}‘nic Effects on Humans:
May cause damage to the following organs: kidneys, the nervous system, mucous membranes, heart, brain, skin, eyes.

Othéfr Toxic Effects on Humans:

Very hazardous in case of skin contact (irritant), of ingestion, of inhalation. Hazardous in case of skin contact (permeator), of
eye contact (corrosive). Slightly hazardous in case of skin contact {corrosive).

Spe;céial Remarks on Toxicity to Animals:
LD50 data for Oxalic acid, ahydrous (CAS no. 144-62-7): LD50rat] - Route: oral; Dose: 7500 mg/kg

Speéial Remarks on Chronic Effects on Humans: May cause adverse reproductive effects based on animal test data. No
human data found.

Special Remarks on other Toxic Effects on Humans:

Acute Potential Health Effects: Skin: Causes skin irritation. Rare chemical burns may occur. Harmful if absorbed through the
skin::Eyes: Causes severe eye irritation with possible burns. It may result in comeal damage and conjunctivitis. inhalation:
Causes irritation of the respiratory tract, ulceration of the mucous membranes. Inhalation of oxalic acid may also cause
digestive disturbances such as nausea and vomiting as well as affecting the nerves and urinary system and causing
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headache, muscular irrritability, weakness, and albuminuira Ingestion: Harmful if swallowed. Causes severe digestive tract
irritation and possible burns. It may affect the cardiovascular system, and urinary system. Symptoms may include vomiting
{often bloady or with coffee-ground appearance), diarthea, bloody stool, hypermotility, abdominal pain, intense burning pain
in the throat, esophagus, stomach, ulceration/burning of the mouth, esophagus, and stomach, severe purging, weak puise,
hypotension, caridac irregularities, cardiovascular collapse. Other symptoms may include convulsions, headache, twitching,
tetany, stupor, coma, tingling of fingers and toes, muscular irritability. Renal damage, as evidenced by oliguria, albuminuria,
hematuria, may occur because Oxalic acid can bind calcium to form calcium oxalate which is insoluble at physiological pH.
The calcium oxalate formed might precipitate in the kidney tubules. Hypocaicemia may also occur, which is what may affect
the function of the heart and nerves and cause the above cardiovasular and nervous system effects. Chronic Potential Health
Effects: Skin: Prolonged or repeated exposure may cause localized pain and cyanosis of the fingers, and even

Ecotoxicify:

Ecotoxicity in water (LC50): 4000 mg/i 24 hours [Fish (Biuegill)}. 1000 ppm 0.5 hours [Fish (Goldfish})]. 100 ppm 0.3 hours
{Fish:(Trout)].

BOD5 and COD: Not available.

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

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

Special Remarks on the Products of Biodegradation: Not available,

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

DOT Cilassification: Class 8: Corrosive material

Identification: : Corrosive Solid, Acidic, Organic, n.o.s. (Oxalic Acid, Dihydrate) UNNA: 3281 PG: I
Special Provisions for Transport: Not available.

Federal and State Regulations: Pennsylvania RTK: Oxalic acid dihydrate

Other Reguiations:

OSHA: Hazardous by definition of Hazard Communication Standard (28 CFR 1910.1200). Oxalic Acid, anhydrous {CAS no.
144-62-7} is listed on the Canadian DSL Oxalic Acid, dihydrate {CAS 6153-56-6) is not listed on the Canadian DSL. EINECS
no. for Oxalic Acid, anhydrous: 205-634-3 EINECS no. for Oxalic Acid, dihydrate: unlisted Oxalic Acid, dihydrate is on the
inventory lists for China, Japan, and Philippines.

Other Classifications:
WHMIS {Canada): CLASS E: Corrosive solid.

DSCL (EEC):
R21/22- Harmful in contact with skin and if swallowed, $24/25- Avold contact with skin and eyes.

HMIS (U.S.A):
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H__ea!th Hazard: 3
Fire Hazard: 1
Reactivity: 0
Pérsonal Protection: j
National Fire Protection Association (U.5.A.):
Héalth: 3
Flammability: 1
Reactivity: 0
Sbeciﬁc hazard:

Protective Equipment:

Gloves. Synthetic apron. Vapor and dust respirator. Be sure to use an approved/certified respirator or equivalent. Wear
appropriate respirator when ventilation is inadequate, Splash goggles.

References: Not available.
Other Special Considerations: Not available.
Created 10/10/2005 08:44

ast: Updated 11/01/2010 1%

The information above is believed to be accurate and represents the best information currently available to us. However, we
make nio warranty of merchantability or any other warranty, express or implied, with respect o such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
theirparticufar purposes. In na event shall SciencelLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if Sciencel ab.com
has been advised of the possibility of such damages.
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MSDS 171-6081 Page I o
Tssued: 7/22/2005 - WP S ¢ - RAVT Lgasiie Ve
Revision No: 1 v val Vo NS g—(bao)

Company name:
Mercury Marine
W6250 W Pioneer Rd.
Fond du Lac, WI 54935

afie: PVC Glue/Hardener
ption of product: Adhesive
Part Number™92-8927

Emergency ChemTrec: 800-424-9300 (US Only)
information: (520) 929-5418

Hazardous ingredients: ETHYL ACETATE 10-30%
EINECS: 205-500-4 CAS: 141.78-6
[F1 R11; [Xi} R36; [Xi] R66; [-] R67
* ACETONE 10-30%
EINECS: 200-662-2 CAS: 67-64-1
[F] R11; [Xi} R36; [Xi] R66; [-] R67
* ETHYL METHYL KETONE 30-50%

EINECS: 201-159-0 CAS: 78-93-3
[F] R11; [Xi] R36; [Xi] R66; [-] R67

W

Main hazards: Highly flammable. Irritating to eyes. Repeated exposure may causc skin.dryness or cracking. Vapours may cause
drowsiness and dizziness.
Other hazards: In use, may form flammable / explosive vapour-air mixture,

Skin contact: There may be irritation and redness at the site of contact.
Eye contact: There may be irritation and redness. The eyes may water profusely,
Ingestion: There may be soreness and redness of the mouth and throat.
Inhalation: There may be irritation of the throat with a feeling of tightness in the chest. Exposure may cause coughing or wheezing.

.....

Skin contact: Remove from skin with paper or towel. Wash effected area thoroughly with soap and water. Seek medical advice if
Symptoms persist.

Eye contact: Bathe the eye with running water for 15 minutes. Consult a doctor,

Ingestion: Wash out mouth with water. Consuit 2 doctor.

Inhalation: Remove casualty from exposure ensuring one's own safety whilst doing so. Consult a doctor.
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Extinguishing media:  Alcohol resistant foam. Water spray. Carbon dioxide. Dry chemical powder. Use water spray to
cool containers. :

Exposure hazards: Highly flammable. In combustion emits toxic fumes. Forms explosive air-vapour mixture. Vapour
may travel considerable distance to source of ignition and flash back,

Protection of fire-fighters: Wear self-contained breathing apparatus, Wear protective clothing to prevent contact with skin

and eyes.

EME

Personal precautions: Refer to section § of SDS for personal protection details. If outside do not approach from downwind. If
outside keep bystanders upwind and away from danger point. Mark out the contaminated area with signs
and prevent access to unauthorised personrel. Tumn leaking containers leak-side up to prevent the escape
of liquid. Eliminate all sources of ignition.

Environmental precautions: Do not discharge into drains or rivers. Contain the spillage using bunding,

Clean-up procedures: Absorb into dry earth or sand. Transfer to 3 c} osable, labelled salvage container for disposal by an

appropriate method. Do not use equipment in clean -up procedure which may produce sparks,

Handling requirements: Avoid direct contact with the substance. Ensure there is sufficient ventilation of the area. Do not
handle in a confined space. Avoid the formation or gpread of mists in the air. Smoking is forbidden.
Use non-sparking tools.

Storage conditions: Store in cool, well ventilated area. Keep container tightly closed. Keep away from sources of
ignition. Prevent the build up of electrostatic charge in the immediate area. Ensure lighting and
¢lectrical equipment are not a source of ignition.

Suitable packaging:

¥

Must only be kept in original packaging.

oOT

Workplace exposure limits
WEL (8 hr exposure limit): 200ppm
WEL (15 min exposure limit): 400ppm
Hazardous ingredients; ETHYL ACETATE
WEL (8 hr exposure limit): 200 ppm WEL (15 min exposure limit): 400 ppm
* ACETONE
WEL (8 hr exposure limit): 1210 mg/m3 WEL (15 min exposure limit): 3620 mg/m3
* ETHYL METHYL KETONE :
WEL (8 hr exposure limit): 600 mg/m3 WEL (15 min exposure limit): 899 mg/m3
Engineering measures: Ensure there is sufficient ventilation of the area, Ensure lighting and electrical equipment are not
a source of ignition. :

Respiratory protection: If exposure levels are likely to be exceeded, use a face mask fitted with an orgatic AXP3 filter
for short term low level exposures. For long term or high level exposures, or when spraying,
compressed airline breathing apparatus should be used. -

Hand protection: Avoid skin contact. For repeated exposure use Viton or 4H chemical gloves.
Eye protection: Safety glasses. Ensure eye bath is to hand. '
Srkin protection: Protective clothing

State: Liquid
Colour: Colourless
Odour: Characteristic odour
Evaporation rate: Fast
Oxidising: Non-oxidising (by EC criteria)
Solubility in water: Insoluble
Viscosity: Viscous




Boiling point/range°C: 56

Flammability limits %: lower: 1.8
upper: 13

Flash point°C: -19

Autoflammability°C; 460

Relative density: 0.86

Stability: Stable under normal conditions. Stable at room temperature,
Conditions to aveid: Heat, Hot surfaces. Sources of ignition, Flames.
Materials to aveid: Strong oxidising agents. Strong acids.
Haz, decomp. produets: In combustion emits toxic fames

Hazardous ingredients: ETHYL ACETATE
ORL MUS LD30 4100 mg/kg
ORL RAT LD50 5620 mg/kg
SCURATLDLO 5 gm/kg
* ACETONE
IVN RAT LD50 5500 mg/kg
ORL MUS LD50 3 gm/kg
ORL RAT LDS50 5800 mg/kg
Routes of exposure: Refer to section 4 of SDS for routes of exposure and corresponding symptoms,

Mobility: Volatile.
Persistence and degradability: Biodegradable in part only.
Bioaccumulative potential: No data available.

Disposal operations: Arrange for disposal by a licenced waste disposal company
Disposal of packaging: Arrange for disposal by a licenced waste disposal company
NB: The user's attention is drawn to the possible existence of regional or national regulations regarding disposal.

H,N 7

ADR/RID
UN no: 1133 ADR Class; 3
Packing group: 11 Classification code: F1
Shipping name: ADHESIVES
Labelling: 3 Hazard ID no: 33
IMDG/IMO
UN no: 1133 Class: 3 .
Packing group: IT EmS: F-E,S-D
Marine pollutant: . Labefling: 3
IATA / ICAO
UNno: 1133 Class: 3

Packing group: 11 Packing instructions: 305(P&CAY; 307(CAO)

Labelling: 3




N [Ml Marsh Laboratories Page 1of3
MSDS PVC Primer

Section | - Product Identification

Manufacturers Name:
Marsh Laboratories

2437 Waverly Avenue
Pitsburgh PA 15218-2626

Emergency telephone number: Chemtel 800-255-3924

Telephone number for information: 412-271-3060 - W€ *V
a GO
Date Prepared: 7-20-2006 — L PTY ST V¥
- s ¢ € A2 S5 d\r4“

Section Il - Hazardous Ingredients/identity information

Tetrahydrofuran CAS # 109-98-9 (35 -50 %)
OSHA PEL 200 PPM

ACGIH TLV 200 PPM

Other recommended limits STEL 250 PPM

Methy! Ethyl Ketone CAS # 78-93-3 (5-15%)
OSHA PEL 200 PPM

ACGIH TLV 200 PPM

Other recommended limits STEL 300 PPM

Cyclohexanone CAS # 108-94-1 (5-15%)
OSHA PEL 50 PPM

ACGIH TLV 25 PPM

Section lll - Physical/Chemical Characteristics

Appearance: Purle or clear thin liquid. Characteristic solvent odor.
Boiling Point: 151 F.

Vapor pressure (mm Hg): 190

Vapor Density (Air=1): 2.5

Specific gravity (H20=1): Approximately 0.9

Melting Point: Not applicable - liquid at room tempurature.
Evaporation rate (butyl acetate=1): 5.5t0 8
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Section IV-Fire and Explosion Hazard Data

Flash point (Method used): 7 F tag closed cup.

Flammable limits at 25 C: LEL 1.8% UEL 11.8%.

Extinguishing media: Dry chemical, carbon dioxide or alcohol foam.

Special fire fighting procedures: Water may be used to cool containers but may be
ineffective in controlling fire.

Unusual Fire and Explosion Hazards: Fire hazard because fo low flash point, high
volatility, and heavy vapor.

Section V - Reactivity Data

Stability: Stable.
Hazardous Polymerization: Will not occur.

Section VI - Health Hazard Data

Health Hazards (Acute and Chronic): Inhalation may cause nausea, dizziness, head-
ache. Skin contact may cause dermatitis. Eye irritant. If swallowed, may cause liver and
kidney damage.

Carcinogenicity: NTP?: No.
IARC Monographs?: No.
OSHA Regulated?: No.

Signs and symptoms of exposure: Severe over exposure may result in nausea, dizzi-
ness or headache. Can cause narcosis. Has normal defatting effect of solvents on skin.

Medical Conditions Generally Aggravated by Exposure: Pre-existing skin and respira-
tory disorders.

Emergency and First Aid Procedures: lrritant to eyes and nasal passages. |f overcome
by vapors remove to fresh air. For contact with skin, flush with water for 15 minutes. For
contact with eyes, immediately flush with water, call Physician. If swallowed, do not induce
vomiting, call a physician, poison control center, or hospital immediately.

Section VIl - Precautions for Safe Ha_ndling and Use

Steps to be Taken in Case Material is Released or Spilled: Eliminate all ignition

sources. Avoid breathing vapors. Keep liquid out of eyes. Prevent liquid form entering
sewers.

Waste Disposal Method: Dispose of in accordance with federal, state, and local laws. If
approved, may be incinerated, evaporated, or disposed of in approved hazardous waste
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landfill. Marsh Laboratories recommends evaporation as the preferred method of disposal.
To evaporate, ieave container open in an outdoor location for 30 days. When material is
completely evaporated, dispose of the dauber cap in a non-hazardous landfill, and recycle
the steel can.

Precautions to be take in handling and storing: Keep away from heat, sparks. open
flame, and other sources of ignition. Use with adequate ventilation. Avoid contact with
skin.

Section VIl - Control Measures

Respiratory Protection (Specify Type) None required with normal ventilation. If using
where ventilation cannot be supplied, a hatf-mask respirator with an organic-vapors
cartidge is recommended.

Protective gloves: Rubber or PVA

Eye Protection: Chemical safety goggles to prevent splashing in eyes.

Other protective Clothing or Equipment: Rubber, polyethylene, or Tyvek apron.
Work/Hygiene Practices: Use good industrial hygiene practice.

Section IX - Transportation Information

US Department of Transportation

Hazard Class: 3

Shipping Name: Adhesive, Flammable Liquid

Technical Shipping Name: Tetrahydrofuran, Methyl Ethyl Ketone

ID Number UN1133 ‘

Packing Group: 11

Labels: Flammable Liquid

Exemptions: 1 Liter or smalier containers ship as Limited Quantity / ORM-D No label or
ptacard required.

Section X - Miscellaneous Information

VOC Content: 850 grams per liter.

HMIS:
H: 2
F:4
R: 1
PP: B




O BRI-CH EM Material Safety Data Sheet

SUPPLY CORP.

Soda Ash Dense

S dabi}&sH/Dé}n’se
Product Identifier Soda Ash Dense
MSDS No. 0040

Supplier Bri-Chem Supply Corp, 5151 Bannock Street Unit 5, Denver, CO, 80216, 303-722-1681,
www.brichemsupplycorp.com

Emergency Contact Chem Trek, (800) 424-9300, 2417
Information

2, S IDENTIFICATIO!

Potential Health Effects

Inhalation Can irritate the nose and throat.

Skin Contact Repeated or prolonged exposure can irritate or burn the skin.

Eye Contact CORROSIVE. EYE IRRITANT. May cause moderate to severe irritation.
Ingestion Symptoms may include nausea, vomiting, stomach cramps and diarrhea.

Effects of Long-Term Excessive, long term contact may produce "soda ulcers” on hands and perforation of the nasal

(Chronic) Exposure  septum. Sensitivity reactions may occur from prolonged and repeated exposure. This product
does not contain any ingredient designated by IARC, NTP, ACHIH, or OSHA as probable or
suspected human carcinogens.

Che ~ cAS Régistry No. Concentration %

‘Sodium carbonate 497-19-8 99.8

Other Identifiers

First Aid Procedures

Inhalation Move victim to fresh air. Call a Poison Centre or doctor if the victim feels unwell.

Skin Contact Immediately wash gently and thoroughly with lukewarm, gently flowing water and non-abrasive
soap for 15-20 minutes. if irritation or pain persists, see a doctor.

Eye Contact Immediately flush the contaminated eye(s) with lukewarm, gently flowing water for 15-20

minutes, while holding the eyelid(s) open. if a contact lens is present, DO NOT delay flushing
or attempt to remove the lens. If irritation or pain persists, see a doctor.

Ingestion Have victim rinse mouth with water. NEVER give anything by mouth if victim is rapidly losing
consciousness, or is unconscious or convulsing. DO NOT INDUCE VOMITING. Immediately
call a Poison Centre or doctor.

Note to Physicians While internal toxicity is low, irritant effects of high concentrations may produce corneal
opacities, and vesicular skin reactions in humans with abraded skin only. Treatment is
symptomatic and supportive.

Fl';lmrr'\;lt’;i'e Probérﬁeé Does not burn.

MSDS Name: Soda Ash Dense - Ver. 1
- MSDS No.: 0040 Page 01 of 05
Date of Preparation: December 12, 2012



Suitable Extinguishing Not combustible. Use extinguishing agent suitable for surrounding fire.
Media

Specific Hazards Carbon dioxide.
Arising from the
Chemical

Protective Equipment Fight fire from a safe distance or a protected location.
and Precautions for  Chemical protective clothing (e.g. chemical splash suit) and positive pressure SCBA may be
Firefighters necessary.

Personal Precautions Use the Personallﬁ;atective Equipment 'recor‘nm“én‘d‘ed in Section 8 of this MSDS.

Environmental It is good practice to prevent releases into the environment. Do not allow into any sewer, on the
Precautions ground or into any waterway.

Methods for This product, if spilled, can be recovered and re-used if contamination does not present a
Containment and problem. Vacuum or sweep up the material. If the spilled product is unusable due to

Clean-up contamination, consult state or federal environmental agencies for acceptable disposal

procedures and locations.

Handlmg Only use where there is adequate ventllat:on Avoid generatlng dusts. Prevent acmdental
contact with incompatible chemicals. Wear personal protective equipment to avoid direct
contact with this chemical. Avoid repeated or prolonged skin contact with product or with
contaminated equipment/surfaces.

Storage Store in an area that is: cool, dry, separate from incompatible materials (see Section 10:

Stability and Reactivity). Prolonged storage may cause product to cake from atmospheric
moisture.

Exposure Guideline  Federal guidelines treat the ingredient(s) in this product as a nuisance dust, as no

Comments product-specific guidelines have been issued for exposure. As with all nuisnace dusts, worker
breathing zone concentrations should be measured by validated sampling and anyalytical
methods. The following limits (OSHA and MSHA) apply to this material:

Particulates Not Otherwise Regulated:

OSHA = US Occupational Safety and Health Administration. PEL = Permissible Exposure
Limits. 15 mg/m3 (total dust)

Short-term TWA = Time-Weighted Average with specified time limit. 5 mg/m3 (rasp fraction).

Engineering Controls Use local exhaust ventilation, if generai ventilation is not adequate to control amount in the air.
Eye wash facility should be provided in storage and general work area.

Personal Protective Equipment (PPE)
EyelFace Protection Do not get in eyes. Wear chemical safety goggles.

Skin Protection Wear chemical protective clothing e.g. gloves, aprons, boots.

Respiratory Protection Wear a NIOSH approved air-purifying respirator with an appropriate cartridge.

General Hygiene it is good practice to: avoid breathing product; avoid skin and eye contact and wash hands
Considerations after handling.
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Physical State

Appearance

Particle Size

Odour

Odour Threshold

Molecular Formula
Molecular Weight

Boiling Point
Decomposition Temperature
Melting Point

Freezing Point

Relative Density (water = 1)
Bulk Density

Solubility in Water
Solubility in Other Liquids
pH

Partition Coefficient,
n-Octanol/Water
Viscosity-Kinematic
Surface Tension

Vapour Pressure

Vapour Pressure at 50 deg C
Saturated Vapour Concentration
Critical Temperature
Vapour Density (air = 1)
Evaporation Rate

Flash Point

Lower Flammable/Explosive
Limit

Upper Flammable/Explosive
Limit

Auto-ignition Temperature
Electrical Conductivity

Solid

White powder.
Not available
Odourless

Not available
Not applicable
Not available
Not available
Not available
1569 °F (854 °C)
Not applicable
2.533

0.00009 - 0.00110 kg/L
Slightly soluble.
Not applicable
11.3

Not applicable

Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable
Not applicable

Not applicable

Not applicable
Not applicable

Ehem
Conditions to Avoid

Hazardous
Decomposition
Products

Possibility of
Hazardous Reactions

11. TOXICO

) REACTIVITY

Inhalation 2 hour LC50 2.3 mg/l (rat)

Normally stable.
Contact with acids will release carbon dioxide, heat. Contact with lime dust in the presence of
moisture can produce corrosive sodium hydroxide.

When heated to decomposition, cardon dioxide is released.

Hazardous polymerization will not occur.

24 hour LC50 800 mg/m3, 20 h exposure (guinea pig) (moderate toxicity)

MSDS Name:
MSDS No.:
Date of Preparation:

Soda Ash Dense - Ver. 1
0040
December 12, 2012
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Orat LD50 4,090 mg/kg (rat)
Skin Irritation / Corrosion

Animal tests show mild irritation.
500 mg/24hr (rabbit)
Eye Irritation / Corrosion

Animal tests show moderate or severe irritation.
50 mg (rabbit)

Effects of Long-Term (Chronic) Exposure

Excessive, long term contact may produce "soda ulcers" on hands and perforation of the nasal septum. Sensitivity
reactions may occur from prolonged and repeated exposure.

Respiratory and/or Skin Sensitization
Not a skin sensitizer. (tested at 0.25% solution).
Carcinogenicity

IARC: Group 3 — Not classifiable as to its carcinogenicity to humans. ACGIH®: A4 ~ Not classifiable as a human
carcinogen. NTP: Not specifically listed. OSHA: Not specifically listed.

No information was located for: Effects of Short-Term (Acute) Exposure, Teratogenicity / Embryotoxicity, Reproductive
Toxicity, Mutagenicity, Toxicologically Synergistic Materials

265 - 565 mg/l daphnia hﬁa'g&nia)‘(low toxicit&i)

Ecotoxicity (
300 - 320 mg/l (blue gill sunfish) (low toxicity)
96 hour TLm 1200 mg/l (mosquito fish)
48 hour TLm 840 mg/l (mosquito fish)
48 hour EC50 265 mg/l (daphnia magnia)
5 day EC50 242 mg/l (Nitszcheria linearis)
7 day EC, biomass 14 mg/l (phytoplankton)
Persistence and Abictic degradation:
Degradability Water (hydrolysis): degradation's products: carbonate (pH>10)/carbonic acid/carbon dioxide
(pH<6)
Soil: Hydrolysis as a function of pH
Biotic degradation:
Aerobic/anaerobic: Not applicable (inorganic compound).
Bioaccumulation / Not applicable (ionizable inorganic compound).
Accumutation
Mobility Air: Not applicable

Water: Considerable solubility and mobility
Soil/Sediments: Non-significant absorption.

Other Adverse Effects Observed effects are related to alkaline properties of the product. Product is not significantly
hazardous for the environment.

Not reguiated under Canadian TDG Regulations. Not regulated under US DOT Regulations.

Other Transport Information

Special Shipping Not applicable
MSDS Name: Soda Ash Dense - Ver. 1
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Information

banadé

WHMIS Classification
Class D2B Class E

D2B - Toxic; E - Corrosive

Domestic Substances List (DSL) / Non-Domestic Substances List (NDSL)

All ingredients are listed on the DSL/NDSL.

USA

US OSHA Regulatory Status

This material is considered hazardous by the OSHA Hazard Communication Standard (29 CFR 1910.1200).
Toxic Substances Control Act (TSCA) Section 8(b)

All ingredients are listed on the TSCA Inventory. No other TSCA rules affect this product.

Date of Preparation December 12,

Disclaimer This Health and Safety information is correct to the best of our knowledge and belief at the
date of its publication, but we cannot accept liability for any loss, injury or damage which may
result from its use. We shall ensure, so far as is reasonably practicable, that any revision of this
Data Sheet is sent to all customers to whom we have directly supplied this substance, but must
point out that it is the responsibility of any intermediate supplier to ensure that such revision is
passed to the ultimate user. The information given in the Data Sheet is designed only as
guidance for safe handling, storage, and the use of the substance. It is not a specification nor
does it guarantee any specific properties. All chemicals should be handled only by competent
personnel, within a controlled environment. Should further information be required, this can be
obtained through the sales office whose address is at the top of this data sheet.

MSDS Name: Soda Ash Dense - Ver. 1
MSDS No.: 0040 Page 05 of 05
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MATERIAL SAFETY DATA SHEET
Sodium Hypochlorite 5-20%

Section 01 - Chemical And Product And Company Information

Product Identifier ....... TSR Sodium Hypochiorite (5-20%)

ProductUse ................................... Disinfectant, bleaching agent, source of available chiorine, deodorizer.

SupplierName............................ ClearTech Industries Inc.
2302 Hanselman Avenue
Saskatoon, SK. Canada
S7L 5Z3

Prepared By........ccoooee oo

ClearTech Industries Inc. Technical Department
Phone; (308)664-2522

Preparation Date.....................{....

24-Hour Emergency Phone

Section 02 - Composition / information on Ingredients

Hazardous Ingredients.... e Sodium Hypachlorite 4.90-16.80%

CAS Number............ccc......ove. ... Sodium Hypochlorite 7681-52-9

SYNONYM (S)-....ccoocrerecnnececvnn e oo . . INdustrial bleach, hypo, bieach, Javel water, household bleach

Section 03 - Hazard Identification

Inhalation.......c.ccccocvvvve oo oo eonenn.o.. Irritant of the nose and t'hroat, causing coughing, difficulty breathing, and
pulmonary edema.
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Skin Contact / Absorption............. Causes severe skin imritation with blistering and uiceration.

Eye Contact...........cccco.ooooeo............ Causes severe irritation of the mucous membranes of the eyes. May cause
severe eye damage.

Ingestion............c.cocecern oo oo oo..... Bumning of the mouth and throat, abdominal cramps, nausea, vomiting,
diarrhea, shock. May lead to convulsions, coma, and even death.

Exposure Limits..........................

ACGIH/TLV-TWA: 0.5ppm (chlorine)

Section 04 - First Aid Measures

Inhalation.............cccccoeeeevvveee e ..... Remove victim to fresh air. Give artificial respiration only if breathing has

stopped. If breathing is difficuit, give oxygen. Seek immediate medical
attention.

Skin Contact/ Absorption.............. Remove contaminated clothing. Wash affected area with soap and water.
Seek medical attention if irritation occurs or persists.

Eye Contact..................................... Flush immediately with water for at least 20 minutes. Forcibly hold eyelids

apart to ensure complete irtigation of eye tissue. Seek immediate medical
attention.

Ingestion..............cccceeeeeecee oo e ... DO ot induce vomiting. If vomiting occurs, lean victim forward to prevent
breathing in vomitus. Give large amounts of water. Do not give anything
by mouth to an unconscious or convulsing person. Seek immediate

medical attention.

Additional Information.................... Notf available

- Section 05 - Fire Fighting

Conditions of Flammability............. Non-flammable

Means of Extinction........................ Product does not burn. Use appropriate extinguishing media for material
that is supplying the fuel {o the fire.

Flash Point............................ Not applicable

Auto-ignition Temperature............. Not applicable

Upper Flammable Limit ................. Not applicable



D i Page 3 of 7

e ol
CLEARTECH
Lower Flammable Limit.................. Not applicable

Hazardous Combustible Products... Decomposition may produce chlorine gas and/or hydrogen chloride gas.

Special Fire Fighting Procedures..... Wear NIOSH-approved self-contained breathing apparatus and protective
clothing.

Explosion Hazards....................... Pressure buildup in containers could result in an explosion when heated
or in contact with acidic fumes. Vigorous reaction with oxidizable organic
materials may result in a fire.

Section 06 - Accidental Release Measures

Leak / Spilk.......c..cccceveoeveeveenee ... Wear appropriate personal protective equipment. Ventilate area. Stop or

reduce leak if safe to do so. Restrict access to spill-area until clean up is

complete. Prevent material from entering sewers, waterways or confined -
spaces. Soak up smaller spills with absorbent material that does not react

with spilled material. Flush with water to remove any residue.

Deactivating Materials................... Spills can be carefully neutralized first with sodium sulphite, sodium
metabisulphite or other dechlorination agent for no chlorine residual, then
a pH adjustment may be required with hydrochloric acid until the pH is 7.
Note neutralization reactions may produce heat so necessary precautions

must be taken. Local regulatory agencies should also be contacted for
proper disposal.

Section 07 - Handling and Storage

Handling Procedures..................... Use proper equipment for fifting and transporting all containers. Use
sensible industrial hygiene and housekeeping practices. Wash thoroughly
after handling. Avoid all situations that could lead to harmful exposure.

Storage Requirements.................... Store in a cool, dry, well-ventilated place. Keep container tightly closed,
and away from incompatible materials. Venting of containers is advisable.

Section 08 - Personal Protection and Exposure Controls

Protective Equipment

EYES........ooiiii Chemical goggles, full-face shield, or a full-face respirator is to be worn at
alt times when product is handied. Contact lenses should not be worn;
they may contribute to severe eye injury.

Respiratory.................................. A NIOSH-approved respirator suitable for chlorine is recommended.

Where a higher level of protection is required, use a seif-contained
breathing apparatus.
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Gloves....... e et s Impervious gloves of chemically resistant material (rubber or PVC) should
be worn at all imes. Wash contaminated clothing and dry thoroughly
before reuse.

Clothing......................c e Body suits, aprons, and/or coveralls of chemical resistant material should

be worn at all times. Wash contaminated clothing and dry thoroughly
before reuse.

FOOLWEAL .. oo iovoo oo ee oo Impervious ‘boots of chemically resistant material should be worn at alt
times.

Engineering Controls
Ventilation Requirements. . ........... Mechanical ventilation (dilution or local exhaust), process or personnel

enclosure and control of process conditions should be provided. Supply
sufficient replacement air to make up for air removed by exhaust systems.

........................................... Emergency shower and eyewash should be in close proximity.

Section 09 - Physical and Chemical Properties

Physical State............................... Liquid

Odor and Appearance....................

Strong chlorine odour. Clear, greenish-yeliow solution.

Odor Threshold......... ... ...

. Not available

Specific Gravity (Water=1)..............

1.17 at 20°C (12% trade)

Vapor Pressure {mm Hg, 20C)......... 12.1mm Hg at 20°C {12.5 wt %)

Vapor Density (Air=1)..................... Notavailable

Evaporation Rate............................ Not available

Boiling Point...........................

. Slowly decomposes above 40°C,

Freeze/Meiting Point....................... ~-15°C (12% trade)

PHeoeoooeoeeeeeeeeeeeecereee e <12

Water/Qit Distribution Coefficient.... Not available

Bulk Density.......cocee v ioniiennn.

. Not available

% Volatiles by Volume.................... Not available
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Solubility in Water......................... Complete

Molecular Formula............ ............. NaOCl]

Molecular Weight............................ 74.44

Section 10 - Stability and Reactivity

SLability........cocoovvere e oo eeeninreron oo, UNStable at temperatures above 40°C, in sunlight, and in contact
with acid.

Incompatibility.......c.ccoc.. Incompatible with strong acids, ammonia, oxidizable materials,
nickel, copper, tin, manganese, and iron.

Hazardous Products of Decomposition.. Chlorine (by reaction with acids), oxygen (by reaction with nickel,

copper, fin, manganese, iron), sodium chloride, sodium chlorate, with
increased temperature.

Polymerization.................oo i Will not occur

Section 11 - Toxicological Information

IFHANCY ...ovvoeeeecre v e, StrONG irvitant

Sensitization...........cccecevcevcinveenn..... Not available

Chronic/Acute Effects................... If over-exposed to the solution, there will be constant irritation of the eyes,
nose, and throat.

Synetrgistic Materials...................... Not available

Animal Toxicity Data...................... LDso(oral,rat): 8910mg/kg {undiluted sodium hypochlorite)

Carcinogenicity....... ......c........... Not considered to be carcinogenic (JIARC and ACGIH).

Reproductive Toxicity.................... Not available

Teratogenicity.............cc............... Notavailable

Mutagenicity................ccoroecoe oo, NOt available

Section 12 - Ecological Information

Fish Toxicity.......ccccococeovcveeon oo Not @vailable
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Biodegradability.............................. Not available

Environmental Effects...... SUUTUTIT Not available

Section 13 - Disposal Consideration

Waste Disposal.................. Dispose in accordance with all federal, provincial, and/or local regulations
including the Canadian Environmental Protection Act.

Section 14 - Transportation Information

. TDG Ctassification

.................... e eetieeereiiieeene . 8 (not reguiated at solutions below 7%)

during shipment.

reeeren I (ot regulated at solutions below 7%)
oo UN 1791 (not regulated at solutions below 7%)

Other..........oco e Secure containers (full and/or empty) with suitable hoid down devises

Section 15 - Regulatory Information

WHMIS Classification......................E

HAZARD CRITERIA OF THE CANADIAN CONTROLLED

NSF Certification

sodium hypachiorite 5%

: 200mg/L
sodium hypochlorite 8%: 175ma/t
sodium hypochiorite 7%: 161mgiL
sodium hypochlorite 8%: 146mag/L
sodium hypochlorite 9%: 131mg/L
sodium hypochlorite 10%:
sodium hypochiorite 11%:
sodium hypochiorite 12%:
sodium hypochlorite 13%:
sodium hypochiorite 14%:
sodium hypochlorite 15%:
sodium hypochlorite 16%:
sodium hypochlorite 17%:
sodium hypochiorite 18%:
sodiurm hypochlorite 19%:
sodium hypochiorite 20%:

NOTE: THE PRODUCT LISTED ON THIS MSDS HAS BEEN CLASSIFIED IN ACCORDANCE WITH THE

PRODUCTS REGULATIONS.
CONTAINS ALL INFORMATION REQUIRED BY THOSE REGULATIONS.

................................. Product is cerified under NSF/ANSI Standard 60 for disinfection and
oxidation at 2 maximum dosage for the following:

116mg/L
101mgit.
87mg/L
B2mg/L
76mg/L
70ma/l
8emag/L.
62mg/L
58mg/L
54mg/L
50mg/L

THIS MSDS
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Sanitizer Use: to obtain 10 liters of a 200 mg/L. solution as available chlorine, use 16.7 mL of Hypochlor-12 for
each 10 {iters of clean, potable water.

Section 16 - Other Information

Note: The responsibility to provide a safe workplace remains with the user. The user should consider the health
hazards and safety information contained herein as a guide and should take those precautions required in an
individual operation to instruct employees and develop work practice procedures for a safe work environment. The
information contained herein is, to the best of our knowledge and belief, accurate. However, since the conditions
of handling and use are beyond our control, we make no guarantee of results, and assume no liability for damages

incurred by the use of this material. It is the responsibility of the user o comply with ali applicable laws and
regulations. '

Attention: Receiver of the chemical goods / MSDS coordinator

As part of our commitment to the Canadian Association of Chemical Distributors (CACD) Responsible

Distribution® initiative, ClearTech Industries Inc. and its associated companies reguire, as a condition of sale, that
you forward the attached Material Safety Data Sheet{s) to all affected employees, customers, and end-users.
ClearTech will send any available supplementary handling, health, and safety information to you at your request.

If you have any questions or concerns please call our customer service or technical service department.

ClearTech industries Inc. - Locations

Corporate Head Office: 2302 Hanéelman Avenue, Saskatoon, SK, S7L 523
Phone: 306-664-2522
Fax: 306-665-6216

www.ClearTech.ca

__Address
12431 Horseshoe Way

 Location
Richmond, B.C.

__Postal Code
V7A 4X6

Phone Number |~ Fax Number

604-272-4000

804-272-4596

Calgary, AB.

5516E - 40" St. S.E.

T2C 2At1

403-279-1096

403-236-0989

Edmonion, AB.

11750 - 180" Street

TS5S INY

780-452-6000

780-452-4800

Saskatoon, SK.

2302 Hanselman Avenue

57L 5Z3

306-833-0177

306-933-3282

Regina, SK.

555 Henderson Drive

542 5X2

306-721-7737

306-721-8611

Winnipeg, MB.

340 Saulteauix Crescent

R3J3T2

204-987-9777

204-987-8770

 Mississauga, ON.

_...7480 Bath Road

24 Hour Emergency Number - All Locations - 306-664-2522

L4T L2

905-612-0566

905-612-0575 |




MATERIAL SAFETY DATA SHEET

SUPPRESSOR 2360

Product ID: FC236004 v T “0 ATV

ised: 04:22: T e

Replaces: 02-08-2010

1. PRODUCT AND COMPANY IDENTIFICATION i
Product Name: SUPPRESSOR 2360

Synonyms: N.A.

CAS Number: MIXTURE

Chemical Family: - Pefoamer

Formula: Proprietary Information

Hydrite Chemical Co. EMERGENCY RESPONSE NUMBERS:

300 N. Patrick Blvd. 24 Hour Emergency #: (414) 277-1 311

Brookfield, Wi 53008-0948 CHEMTREC Emergency #: (800) 424-9300

(262) 792-1450

2. HAZARDS IDENTIFICATION _ ]

EMERGENCY OVERVIEW: CAUTION! May cause mild eye and skin irritation.

Physical State:  Liquid.
Color: Transparent. Yellow.
Odor: Low odor.

POTENTIAL HEALTH EFFECTS

Routes of Exposure: Eyes. Ingestion. Inhalation. Skin.
Target Organs: Lungs.

Eye Contact: May cause mild irritation.

Skin Contact: May cause mild irritation.

Skin Absorption: No data available.

Inhalation: No hazard expected under normal use. Vapor from heated material or mist may cause: respiratory
jrritation.

Ingestion: No hazard expected under normal use. Small amounts swallowed incidental to normai handling
operations are not likely to cause injury; swallowing amounts larger than that may cause injury. May cause:
gastrointestinal irritation. '

Medical Conditions Aggravated by Exposure to Product; No data available.

Other: Effects of repeated exposure: In animais, effects have been reported on the following organs following
exposure to aerosols: lung.

Cancer Information:
This product does not contain 0.1% or more of the known or potential carcinogens fisted in NTP, JARC, or
OSHA.

Potential Environmental Effects: See Section 12.

3. COMPOSITION/INFORMATION ON INGREDIENTS ' 1
Component CAS Number % by Wt.
Proprietary Components MIXTURE 100 %
j4. FIRST-AID MEASURES _ i

Eye Contact: Immediately flush eyes with plenty of water for at least 15 minutes while holding eyelids open. Tilt
head to avoid contaminating unaffected eye. Get immediate medical attention.
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SUPPRESSOR 2360
Product ID: FC236004

Skin Contact: Flush skin with plenty of water while removing contaminated clothing and shoes. Do not reuse
clothing or shoes until cleaned. If irritation develops or persists, get medical attention.

Inhalation: Remove to fresh air. If breathing is difficult, administer oxygen. If not breathing, give artificial
respiration, preferably mouth-to-mouth. GET MEDICAL ATTENTION IMMEDIATELY.

Ingestion: If swallowed, call a physician immediately. DO NOT induce vomiting unless directed to do so by a

physician. Never give anything by mouth to an unconscious person. If vomiting occurs spontaneously, keep head
below hips to prevent aspiration of liquid into the lungs.

[5. FIRE FIGHTING MEASURES |

Extinguishing Media: Water spray. Water fog. Carbon dioxide. Dry chemical. Foam. Aicohot resistant foams
(ATC type) are preferred. General purpose synthetic foams (including AFFF) or protein foams may function, but
will be less effective. DO NOT USE: Direct water stream.

Fire Fighting Methods: Evacuate area of unprotected personnel. Wear protective clothing including NIOSH-
approved self-contained breathing apparatus. Remain upwind of fire to avoid hazardous vapors and
decomposition products. Use water spray to cool fire-exposed containers. Do not use direct water stream. May
spread fire. Move containers from fire area if possibie without hazard. Burning liquids may be moved by flushing

with water to protect personnel and minimize property damage. Run-off from fire control may cause poliution.
CAUTION: Spilled materiai may be slippery.

Fire and Explosion Hazards: Combustible at high temperatures.

Hazardous Combustion Products: During a fire, smoke may contain the original material in addition to
combustion products of varying composition, which may be toxic and/or irritating. Combustion products may
include and are not limited to: Irritating and/or toxic gases. Carbon oxides.

['6. ACCIDENTAL RELEASE MEASURES ]

Spill Clean-Up Procedures: Eliminate all sources of ignition. Evacuate unprotected personnel from area.
Maintain adequate ventilation. Follow personal protective equipment recommendations found in Section 8. Never
exceed any occupational exposure limit. Contain spill, place into drums for proper disposal. Soak up residue
with inert absorbent material. Place in non-leaking containers for immediate disposal. Flush remaining area with
water to remove trace residue and dispose of properly. Avoid direct discharge to sewers and surface waters.
Notify authorities if entry occurs. CAUTION: Spilled material may be slippery.

[ 7. HANDLING AND STORAGE 1

Handling: Avoid contact with eyes, skin, and clothing. Use with adequate ventilation. Do not swallow. Avoid
breathing vapors, mists, or dust. Do not eat, drink, or smoke In work area. Wash thoroughly after handling.
Product on surfaces can cause slippery conditions. Avoid formation of aerosols or mists.

Storage: Store in a cool, dry place. Keep away from incompatible materials. Keep containers tightly closed.
Protect from moisture. Store above 40 Deg. F. Do not contaminate this product with any foreign materials.

[ 8. EXPOSURE CONTROLS/PERSONAL PROTECTION ]
OSHA Exposure Guidelines:
Component Limits

No components found.

ACGIH Exposure Guidelines:

Compenent Limits
No components found.

Engineering Controls: General room ventilation is required. Local exhaust ventilation may be necessary for
some operations. Maintain adequate ventilation. Avoid formation of aerosols or mists. :

Eyel/Face Protection: Wear safety glasses with side shields while handling this product. Wear additional eye
protection such as chemical safety goggles and/or face shield when the possibility exists for eye contact with
splashing or spraying liquid, or airborne material. '
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SUPPRESSOR 2360
Product ID: FC236004

Skin Protection: Prevent contact with this product. Wear gloves and protective clothing depending on condition
of use. Protective gloves: Impervious. Butyl rubber. Nitrile. Neoprene.

Respiratory Protection: None required under normal use. If needed, wear: NIOSH-Approved air-purifying
respirator with: Organic vapor cartridge and particulate pre-filter. NIOSH-Approved self-contained breathing
apparatus. DO NOT exceed limits established by the respirator manufacturer. All respiratory protection programs
must comply with OSHA 29 CFR 1910.134 and ANSI Z88.2 requirements and must be followed whenever
workplace conditions require a respirator's use.

Other Protective Equipment: Eye-wash station. Safety shower, Protective clothing.

General Hygiene Conditions: Wash with soap and water before meal times and at the end of each work shift.
Handle in accordance with good industrial hygiene and safety practice.

9. PHYSICAL AND CHEMICAL PROPERTIES _ |

Physical State: Liquid.

Color: Transparent. Yellow.
Odor: Low odor.

Boiling Point (deg. F): N.D.
Freezing Point (deg. F): N.D.
Melting Point {deg. F): N.D.
Vapor Pressure {mm Hg): N.D.
Vapor Density {(air=1): N.D.
Solubility in Water: Dispersible
pH: N.D.

Specific Gravity: 0.96 @ 25C
% Volatile {wt%): N.D.
Evaporation Rate (nBuAc¢ =1): N.D.
VOC (wt%): N.D.

VOC {Ibs/gal): N.D.
-Viscosity: N.D.

Flash Point: > 200 Deg. F.
Flash Point Method: Estimated.
Lower Explosion Limit: N.D.
Upper Explosion Limit: N.D.
Autoignition Temperature: No Data
Fire Point: N.D.

[ 10. STABILITY AND REACTIVITY | ]

Stability: Stable under recommended storage conditions.
Conditions to Avoid: Avoid elevated temperatures.
Incompatible Materials: Strong bases. Strong acids. Oxidizing agents. Isocyanates.

Hazardous Decomposition Products: Hazardous decomposition products depend upon temperature, air
supply, and the presence of other materials. Decomposition products can include and are not limited to:
Aldehydes. Ketones. Organic acids. Polymer fragments. Alcohols. Ethers. Hydrocarbons. Carbon monoxide.
Nitrogen oxides. Dense smoke. Unidentified by-products. Carbon oxides.

Possibility of Hazardous Reactions: Hazardous polymerization will not occur under normal conditions. The
reaction of polyols and isocyanates generates heat.

[ 11. TOXICOLOGICAL INFORMATION 1

Component Oral LD50 Dermal LD50 Inhalation LC50
No componenis found or no data
available for product.
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[12. ECOLOGICAL INFORMATION — |

Ecotoxicological Information: The sample of Suppressor 2360 is not acutely toxic to Daphnia magna at
recommended allowed dosage by the Minnesota Pollution Control Agency (MPCA), which is 100mL of product
per 850 gallons of water. Daphnia magna LC50 was greater than the one hundred percent solution of 0.311

ppm.

The sample of Suppressor 2360 is not acutely toxic to fathead minnows at recommended allowed dosage by the
Minnesota Pollution Control Agency (MPCA), which is 100mL of product per 850 gallons of water. Pimephales
promelas LC50 was greater than the one hundred percent solution of 0.311 ppm.

The sample of Suppressor 2360 is not acutely toxic at the highest dose allowed by the Minnesota Pollution
Control Agency (MPCA), allowing SF Analytical Bicassay Laboratories to present Suppressor 2360 Defoamer
Product with a PASS grade to be used at 100mL per 850 gallons of water.

Chemical Fate information: No data available.

[ 13. DISPOSAL CONSIDERATIONS |

Hazardous Waste Number: N A,

Disposal Method: Dispose of in accordance with all local, state and federal regulations. The information offered
here is for the product as shipped. Use and/or alteration to the product such as mixing with other materials may _
significantly change the characteristics of the material and alter the RCRA classification and the proper disposal
method. Since emptied containers retain product residue, follow label warnings even after container is emptied.
DO NOT pressurize, cut, weld, solder, drill, grind or expose empty containers to heat, flame, sparks or other
sources of ignition. Regulations may vary in different locations. Waste characterizations and compliance with
applicable laws are the responsibility solely of the waste generator. Do NOT dump into any sewers, on the ground,
or into any body of water.

| 14. TRANSPORTATION INFORMATION . |

DOT (Department of Transportation):
Proper Shipping Name: Not regulated by the DOT.,

115. REGULATORY INFORMATION |

TSCA Inventory Status: All components of this product are on the TSCA Inventory or are exempt from TSCA
Inventory requirements. :

SARA Title lll Section 311/312 Category Hazards:

Immediate (Acute) Delayed (Chronic) Fire Hazard Pressure Release Reactive
No Yes No No No
Regulated Components: CAS CERCLA SARA SARA U.S. wi Prop
- Component Number - RQ EHS 13 HAP HAP 65

No compenents found. . -

*Prop 65 - May Contain the Following Trace Components
This product may contain a detectable level of (a) chemical(s) subject to Proposition 65.

[16. ADDITIONAL INFORMATION 1

~ Hazard Rating System
Health: 1*
Flammability: 1
Reactivity: 0
* = Chronic Health Hazard

NFPA Rating System
e Health: 1
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SUPPRESSOR 2360
Product ID: FC236004
: Flammability: 1
L Reactivity: 0
Special Hazard: None
MSDS Abbreviations
N.A. = Not Applicable
N.D. = Not Determined
HAP = Hazardous Air Pollutant
VOC = Volatile Organic Compound
C = Ceiling Limit
N.E./Not Estab. = Not Established
MSDS Prepared by: CSH

Reason for Revision: Change(s) made in Section 12.

The data in this Material Safety Data Sheet relates to the specific material designated and does not relate
to its use in combination with any other material or process. The data contained is believed to be correct.
However, since conditions of use are outside our control it should not be taken as warranty or
representation for which HYDRITE CHEMICAL CO. assumes legal responsibility. This information is
provided solely for your consideration, investigation, and verification.
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- BASF

The Chemical Company

Safety Data Sheet
Zetag® 7557

Revision date ; 2013/09/18 Page: 1/7
Version: 3.1 (30470893/SDS_GEN_US/EN)

1. Product and Company Identification

Company 24 Hour Emergency Response Information
BASF CORPORATICON CHEMTREC: 1-800-424-9300
100 Park Avenue BASF RHOTLINE: 1-800-832-HELP {4357)

Florham Park, NJ 07932, USA

2. Hazards Identification

Emergency overview

CAUTION:

May cause some eye irritafion which should cease after removal of the product.

May cause some irritation to the respiratory system if dust is inhaled,

Frequent and prolonged contact can fead to skin irritation.

This type of product has a tendency to create dust if roughly handled. It does not burn readily but as with many
organic powders, flammabie dust ciouds may be formed in air.

Refer to MSDS Section 7 for Dust Explosion information.

Caution - Slippery when wetl

Organic powders may be capable of generating static discharges and creating explosive mixtures in air. Handle
with caution.

Avoid creating dusty conditions, dust build-up or formation of dust clouds.

Avoid all sources of ignition: heat, sparks, open flame.

Take precautionary measures against static discharges.

Wear NIOSH-certifled chemical goggles.

Use NIOSH approved respirator as needed to mitigate exposure.

Use with local exhaust ventilation.

State of matter; solid
Colour: off-white
Cdour: odouriess

Potential health effects

Primary routes of exposure:

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

Sensitization: ,
Based on the ingredients, there Is no suspicion of & skin-sensitizing potential.

Chronic toxicity:
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Carcinogenicity: None of the components in this product at concentrations greater than 0.1% are listed by
IARC; NTP, OSHA or ACGIH as a carcinogen.
‘The whole of the information assessable provides no indication of a carcinogenic effect,

Repeated dose toxicity: Based on our experience and the information available, no adverse health effects are
expected if handled as recommended with suitable precautions for designated uses. The product has not been
tested. The statement has been derived from the properties of the individusl components.

Reproductive toxicity: Based on the ingredients, there is no suspicion of a toxic effect on reproduction.

Genotoxicity: Based on the ingredients, there is no suspicion of a mutagenic effect.

Signs and symptoms of overexposure:
No significant symptoms are expected due to the non-classification of the product.
No hazard is expected under intended use and appropriate handling.

Potential environmental effects

Aquatic toxicity:

Acute effects on aquatic organisms are due to the cationic charge of the polymer, which Is quickly neutralised in
natural water courses by irreversible adsorption onto particies, hydrolysis and dissolved organic carbon. Fish
toxicity and aquatic toxicity are drastically reduced by rapid irreversible adsorption onto suspended and/or
dissolved organic matier. The hydrolysis products are not acutely harmful to aquatic organisms. Tested was a
substance with a high cationic charge density. As the acute effects are associated with the charge density,
substances with a lower charge denslity are expacted to have a lower toxicity.

Degradation / environmental fate:
Not readily bicdegradabie {by OECD criteria).

3. Composition / Information on Ingredients

CAS Number Content (WW) Chemical name

62418-26-4 850- 950 % Ethanaminium, N,N,N-trimethyl-2-{(1-oxo-2-propenyljoxyl-,
chloride, polymer with 2-propenamide

124-04-3 20-60 % adipic acid

57-13-6 00-50% urea

4. First-Aid Measures

General advice:
Remove contaminated clothing.

If inhaled:
If chifficulties occur after dust has been inhaled, remove to fresh air and seek medical attention.

If on skin:
Wash thoroughly with soap and water.

If iritation develops, seek medical attention.

if in eyes:
Wash affacted eyes for at jeast 15 minutes under running water with eyelids held open.

Seek medical attention.

If swallowed:
Rinse mouth and then drink pienty of water. Do not induce vomiting. Immediate medical attention required.
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Note to physician
Treatment: Treat according to symploms (decontamination, vital functions}, no known
specific antidote,

5. Fire-Fighting Measures

Flash point: not applicable
Flammabiity: not flammable
Self-ignition temperature: nof self-igniting

Suitable extinguishing media:
dry powder, foam

Unsuitable extinguishing media for safety reasons:
water jet, carbon dioxide

Additional information:
If water is used, restrict pedestrian and vehicular traffic in areas where slip hazard may exist,

Hazards during fire-fighting:
carbon oxides, nitrogen oxides
The substances/groups of substances mentioned can be released in case of fire. Very slippery when wet,

Protective equipment for firefighting:
Wear a self-contained breathing apparatus.

Further informatiom
The degree of risk is governed by the burning substance and the fire conditions. Contaminated extinguishing
water must be disposed of in accordance with official regutations.

6. Accidental release measures

Personal precautions:
Use personal protective clothing.

Environmental precautions:
Do not discharge into drains/surface waters/groundwater.

Cleanup:

Spilted product which becomes wet or spitled agueous solution create a hazard because of their slippery nature.
Avoid raising dust.

For smalil amounts: Pick up with sultable appliance and dispose of.

For large amounts: Contain with dust binding material and dispose of,

7. Handling and Storage

Handlin

General advice:
Breathing must be protected when large quantities are decanted without local exhaust ventitation. Handle in
accordance with good industrial hygiene and safety practice. Forms slippery surfaces with water,

Storage

General advice:
Store in unopened original containers in & cool and dry place. Avoid wet, damp or humid conditions,
temperature extremes and ignition sources.
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Storage stability: i

Avoid exireme heat.

8. Exposure Controls and Personal Protection

Compenents with occupational exposure {imits
adipic acid
ACGIHTLV TWAvalue Smgm3 ;

Personal protective equipment

Respiratory protection:
Wear a NIOSH-certified (or equivaient) organic vapour/particulate respirator.

Hand protection:
Chemical resistant protective gioves

Eye protection:
Safety giasses with side-shields.

General safety and hygiene measures:
Wear protective clothing as necessary to minimize contact. Handle in accordance with good industrial hygiene
and safety practice.

9. Physical and Chemical Properties

Form: beads

Odour: odouriess

Colour: off-white

pH vaiue: 35-48 {10gh

Melting point: The substance / product decomposes
therefore not determined.

Boiling point: not applicable

Vapour pressure: The product has not been tested.

Buik density: approx. 800 kg/m3

Partitioning coefficient n- Study scientifically not justified.

octanoci/water {log Pow):

Solubility in water: Forms a viscous solution.

Miscibility with water: miscible

Other information: If necessary, information on other physical and chemical parameters is

indicated in this section.

10. Stability and Reactivity

Dust explosion class:
Dust expiosion class 1 {Kst-value >0 up to 200 bar m -1} (St 1)

Conditions to avoid:
Avoid extreme temperatures. Avold humidity.

Substances to avoid:
strong aclds, strong bases, strong oxidizing agents

Hazardous reactions:

The product is not a dust explosion risk as suppiied; however the build-up of fine dust can lead to a risk of dust
explosions.
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No hazardous decomposition products if stored and handled as prescribed/indicated.

Thermal decomposition:
No decomposition if used as directed.

Corrosion to metals:
No corrosive effect on metal,

Oxidizing properties:
not fire-propagating

11. Toxicological information

Acute toxicity

Orat:

Type of value: LD50

Species: rat

Value: > 5,000 mg/kg (OECD Guideline 401}

{rritation / corrosion

Skin:

Species: rabbit

Result: non-rritant

Method: OECD Guideiine 404
Eye:

Species: rabbit

Result: non-irritant
Aspiration Mazard:

No aspiration hazard expected.
Other information:

The product has not been tested. The statements on toxicology have been derived from products of a similar
structure and composition.

12. Ecological Information
Fish
Acute:
static
Fish/l.C80 (96 h): 1 - 10mgh
Aquatic invertebrates
Acute:
daphnia/EC50 (48 h): 10 - 100 mg#h
Degradability / Persistence

Hydrolysis
In contact with water the substance will hydrolyse rapidiy.
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Environmental mobility:

Information on: cationic polyacrylamide
Assessment transport between environmental compartments:
Adsorption to sofid soif phase is expected.

Other adverse effects:

The product has not been tested. The statement has been derived from substances/products of a similar
structure or composition.

13. Disposal considerations

Waste disposal of substance:
Dispose of in accordance with national, state and local regulations.

Container disposal:
Dispose of in a licensed facility. Recommend crushing, puncturing or other means to prevent unauthorized use
of used containers.

14. Transport Information

Land transport
UspoT

Not classified as a dangerous good under transport reguiations

Sea transport
IMDG

Not classified as a dangerous good under iransport reguiations

Air transport
IATAAICAC

Not classified as a dangerous good under transport regulations

15

*

Regulatory information

Federal Requiations

Registration status:
Chemical TSCA, US  released/ listed

OSHA hazard category: This material is classified as hazardous under OSHA regulations.; Acute
target organ effects reported; ACGIH TLV established
EPCRA 311/312 {Hazard categories): Acute;

EPCRA 313:
CAS Number Chemical name

o A 4 [P Y Y N
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State requlations

State RTK CAS Number Chemical name
MA, NJ, PA 124-04-9 adipic acid

CA Prop. 65:
THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF CALIFORNIA TO CAUSE
CANCER AND BiRTH DEFECTS OR OTHER REPRODUCTIVE HARM.

16. Other Information

HMIS il rating
Health: 1 Flammability: 1 Physical hazard: O

NFPA and HMIS use & numbering scale ranging from 0 to 4 to indicate the degres of hazard. A value of zerg means thai the
substance possesses essentially no hazard; a rating of four indicates exireme danger. Although similar, the two rating
systems are intended for different purposes, and use different criteria. The NFPA system was developed to provide an on-
the-spot aleri to the hazards of a material, and thelr severity, {o emergency responders. The HMIS system was designed to
communicate workplace hazard information 1o employees who handle hazardous chemicadls.

We support worldwide Responsible Care® inltiatives. We value the health and safety of our employees,
customers, suppliers and neighbors, and the protection of the environment. Our commitment to Responsible
Care is integral to conducting our business and operating our facilities in a safe and environmentally responsible
fashion, supporting our customers and suppliers in ensuring the safe and environmentally sound handling of our
products, and minimizing the impact of our operations on society and the environment during production,
storage, transport, use and disposal of our products,

SDS Prepared by:

BASF NA Product Regulations
msds@basf.com

SDS Prepared on: 2013/09/19

Zetag® 7557 is a registered trademark of BASF Corporation or BASF SE

IMPORTANT: WHILE THE DESCRIPTIONS, DESIGNS, DATA AND INFORMATION CONTAINED HEREIN
ARE PRESENTED IN GOOD FAITH AND BELIEVED TO BE ACCURATE, IT IS PROVIDED FOR YCUR
GUIDANCE ONLY. BECAUSE MANY FACTORS MAY AFFECT PROCESSING OR APPLICATION/USE, WE
RECOMMEND THAT YOU MAKE TESTS TO DETERMINE THE SUITABILITY OF A PRCDUCT FOR YOUR
PARTICULAR PURPOSE PRIOR TO USE. NO WARRANTIES OF ANY KIND, EITHER EXPRESSED OR
IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE, ARE MADE REGARDING PRODUCTS DESCRIBED OR DESIGNS, DATA OR INFORMATION
SET FORTH, OR THAT THE PRODUCTS, DESIGNS, DATA OR INFORMATION MAY BE USED WITHOUT
INFRINGING THE INTELLECTUAL PROPERTY RIGHTS OF OTHERS. IN NO CASE SHALL THE
DESCRIPTIONS, INFORMATION, DATA OR DESIGNS PROVIDED BE CONSIDERED A PART OF QUR
TERMS AND CONDITIONS OF SALE. FURTHER, YOU EXPRESSLY UNDERSTAND AND AGREE THAT
THE DESCRIPTIONS, DESIGNS, DATA, AND INFORMATION FURNISHED BY OUR COMPANY
HEREUNDER ARE GIVEN GRATIS AND WE ASSUME NOC OBLIGATION OR LIABILITY FOR THE
DESCRIPTION, DESIGNS, DATA AND INFORMATION GIVEN OR RESULTS OBTAINED, ALL SUCH BEING
GIVEN AND ACCEPTED AT YOUR RISK.

END OF DATA SHEET
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