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1 
Scope

This document is valid for the initial startup and commissioning of the Industrial Building 4 (IB4) Cavity Processing Laboratory (CPL) scrubber/neutralizer system.  After the facility has been successfully commissioned by means of the procedures of this document, a request will be submitted for operational readiness clearance for use of the Scrubber/Neutralizer to treat air and low pH water from the CPL Electropolish tool.

1.1 Purpose

This document specifies the commissioning Operating Procedure for the IB4 CPL Scrubber/Neutralizer system.

Normal operation of the IB4 Electropolish (EP) Tool produces air that has a small content of acid vapor and also produces low pH wastewater.  Both the air and water must be neutralized in order to ensure suitability for disposal.  This is the function of the IB4 CPL Scrubber/Neutralizer system.

The Scrubber/Neutralizer system was designed for FNAL by TSR Engineering Company as a subcontractor for Chicago Plastics Company.  Air is treated by the Air Scrubber and wastewater is treated by the Neutralizer.  The Neutralizer also conditions waste caustic solution from the Scrubber, known as “blowdown” in industrial terminology.

Gas from the EP Tool is diluted with fresh air and sent through the Scrubber, where it is neutralized.  It is then vented to the atmosphere through the rooftop stack of IB4 at a height selected for environmental safety.  Low pH rinse water from the EP Tool is pumped to the neutralizer holding tank, where it is introduced into the reactor vessel for neutralization with caustic solution.  After meeting pH requirements, it is released to the sanitary sewer system for IB4.  The Neutralizer system is not intended for use in neutralizing concentrated acid.  Spent electrolyte used by the EP Tool will be collected and sent away from the FNAL site for disposal by a certified vendor.

The use of concentrated acids and bases is necessary in order to operate the Scrubber/Neutralizer.  Typical on-board stored chemical content of the Scrubber/Neutralizer storage tanks is 30 gallons of 10% to 15% (volume) concentrated sulfuric acid and 30 gallons of 20% to 25% (weight) caustic soda solution.

		Please Note:  

1. At the time of the Scrubber/Neutralizer commissioning procedure, no electrolyte will have been introduced to the EP Tool or to the CPL facility.  There is no risk for hydrofluoric acid exposure.

2. Part of the TSR Company Final Engineering Report for the Scrubber/Neutralizer is devoted to a discussion of the use of sodium hydrosulfide for the purpose of removing oxides of nitrogen from the air.  Oxides of nitrogen are a by-product of chemical etching using nitric acid as the oxidizing agent.  The IB4 EP Tool does not use Nitric Acid.  This means that there is a very low probability for production of significant quantities of oxides of nitrogen.  Operation of the EP tool only requires that acidic air and acidic water are conditioned appropriately before disposal.  The EP tool does not use Buffered Chemical Polishing (BCP) solution  (HNO3 + HF + H3PO4) in any way.,   It uses only a mixture of sulfuric acid and hydrofluoric acid ( H2SO4 + HF). Use of the Scrubber/Neutralizer for treatment of BCP gases is outside the scope of this document.

Please note:  All operating procedures referenced in this document can be found on  tdserver1  at:
Q:\TD_SCRF\IB4 Single-Cell CPF\EP\Documentation\ACC_OP

1.2 Location

Figure 1.2.1 shows the floor plan of IB4 and the CPL.  This layout shows how access will be controlled, where chemicals will be stored, and the general plan of the scrubber and neutralizer. Only trained and authorized workers are allowed in the IB4/CPL/Chemical Work area.
[image: ]
Figure 1.1	IB4 CPL Floor Plan

1.3 Frequency of Occurrence

Commissioning of the scrubber/neutralizer is a one-time event.  It is anticipated that the commissioning procedure will take one week to complete.


1.4 Responsibility and Authority

Responsibility and authority for the IB4/CPL/scrubber/neutralizer belongs to the EP tool Operations Person in Charge (OPIC).  This includes scheduling, Integrated Safety Management (ISM), Integrated Quality Assurance (IQA), and establishment and maintenance of the OP and the Operational Readiness Clearance.

The OPIC will be assisted by an authorized EP Tool Operator (EPTO) for all procedures and will be assisted by authorized chemical workers as required.  Additional workers may be present for training during operation of the scrubber/neutralizer.

Waste material will be handled by the IB4 CPL local waste generator under advisement by the TD environmental officer / waste coordinator.







2 Operating Procedure



2.1 Equipment

When in operation, the scrubber produces 2 to 4 gallons per hour of pH 12.4 caustic solution (blowdown).  This solution is continuously sent to a holding tank (TA-1 in Figure 2.3.2.5).  At the end of an EP process approximately 200 gallons of low pH water, produced by rinsing the EP tool, will be sent in batches to a holding tank (TA-3 in Figure 2.3.2.5).  The amount of blowdown produced is normally far in excess of that needed to neutralize the rinse water.  The principle function of the neutralizer is then to add sufficient sulfuric acid to neutralize the excess blowdown.
The scrubber/neutralizer will be considered to have been commissioned successfully when it has been demonstrated that 60 gallons of Scrubber blowdown have been treated to within acceptable limits for discharge to the IB4 sanitary sewer.

The air scrubber is shown in Figure 2.1.1 and the neutralizer is shown in Figure 2.1.2.
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Figure 2.1.2    Neutralizer

2.2 Materials

2.2.1 Chemical Reagents	

		There are two reagents stored in the day tanks for the Scrubber/Neutralizer:

1. 10%-15%  by volume sulfuric acid dissolved in water
2. 20%-25% by weight sodium hydroxide dissolved in water

Sulfuric acid solution will be mixed in the acid day tank and sodium hydroxide solution will be mixed in the caustic soda day tank.

Sulfuric acid is purchased at 96% concentration in one gallon containers.  It is stored in a dedicated acid storage cabinet located near the Scrubber.

Sodium hydroxide is purchased in the form of solid pellets in sealed plastic containers.  Containers will be stored in a dedicated storage cabinet located near the Scrubber.

A small amount of muriatic acid (dilute hydrochloric acid) will be used to clean pH instrumentation.  It is anticipated that 0.5 Liters of 10% HCl by weight muriatic acid will be used each month.  It will be purchased in a one gallon container that contains approximately 30% HCl by weight and further diluted before use.  Muriatic acid will be stored in the acid cabinet along with the sulfuric acid supply.



2.2.2 Storage of Chemicals Used for the Day Tanks	

Approximately 8 gallons of sulfuric acid will be stored in the acid cabinet (Color red on Figure 1.1).  Approximately one gallon of 30% HCl by weight muriatic acid and 0.5 Liters of 10% HCl by weight muriatic acid will be stored in the acid cabinet.  

Approximately 200 pounds of sodium hydroxide will be stored in the chemical storage cabinet (Color dark blue on Figure 1.1).

Acids and bases will be segregated into different storage cabinets.  All materials are stored in sealed containers.  The cabinets are shown in Figure 2.2.2.1 and Figure 2.2.2.2.
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		Figure 2.2.2.1 	Acid Storage Cabinet		Figure 2.2.2.2 	Base Storage Cabinet


2.2.3 Materials Used for  Spill Response
	
A sufficient quantity of Spill-X-A acid absorber/neutralizer and HazMat sock to contain and absorb 50 gallons of acid will be stored at the Scrubber/Neutralizer.

A sufficient quantity of Spill-X-C base absorber/neutralizer and HazMat sock to absorb 50 gallons of caustic soda will be stored at the scrubber/neutralizer.



2.3	Procedure for Commissioning the Scrubber/Neutralizer


Any operation or task performed on the scrubber/neutralizer where there is the possibility of contact with sulfuric acid, sodium hydroxide, low pH water, high pH water, or muriatic acid requires approved personal protective equipment (PPE).  These tasks include adding chemicals to the day tanks, cleaning pH instrumentation, and working on any potentially “wetted” part of the system.

PPE requirements depend on the specific task being performed.  These requirements are listed separately for each task in the following tables of procedures.













2.3.1	Procedures for Filling the Day Tanks

2.3.1.1	Acid Tank
The operation procedure is given in Table 2.3.1.1.1.
			
	Step
	Scrubber/Neutralizer Acid Tank Fill Operating Procedure
	Check

	Safety Requirements
	· Two man rule is in effect
· Test safety shower/eyewash  station (FNAL Communication Center must be notified prior to test)
· Required PPE:
· Splash goggles
· Face shield
· Tychem jumpsuit
· Poly boots
· Gloves:  inner nitrile / outer neoprene
· Respirator with 3M™ Acid Gas Cartridge/Filter 60922, P100
	

	1
	Fill tank two thirds full with room temperature or cold water (approximately 34 gallons)
	

	2
	Monitor the temperature of the liquid in the tank with a PTFE coated thermocouple
	

	3
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	4
	Don PPE
	

	5
	Add one liter of sulfuric acid to the tank from a one gallon container
	

	6
	If the temperature exceeds 40C at any time, reduce the amount of acid added subsequently
	

	7
	Add acid in small batches until four gallons (total) have been added
	

	8
	Do not add acid at a rate that allows the temperature of the mixture to exceed 40C
	

	9
	Wipe all wetted surfaces of equipment, tools, and PPE with Wypall X80 towels.  Neutralize surface if towel indicates a deviation from neutral pH.
	

	10
	Place any contaminated  towels in a sealed and properly labeled container
	

	11
	Remove and store PPE
	

	12
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on
	

	13
	Contact IB4/CPL waste generator for disposal of any contaminated material
	



Figure 2.3.1.1.1     Scrubber/Neutralizer Acid Tank Fill Operating Procedure
























2.3.1.2	Caustic Soda Tank

			The operation procedure is given in Table 2.3.1.2.1.

	Step
	Scrubber/Neutralizer Caustic Soda Tank Fill Operating Procedure
	Check

	Safety Requirements
	· Two man rule is in effect
· Test safety shower/eyewash  station (FNAL Communication Center must be notified prior to test)
· Required PPE:
· Splash goggles
· Face shield
· Tychem jumpsuit
· Poly boots
· Gloves:  inner nitrile / outer neoprene
· Respirator with 3M™ Acid Gas Cartridge/Filter 60922, P100
	

	1
	Fill tank two thirds full with room temperature or cold water (approximately 34 gallons)
	

	2
	Monitor the temperature of the liquid in the tank with a PTFE coated thermocouple
	

	3
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	4
	Don PPE
	

	5
	Add one cup of Sodium Hydroxide pellets to the tank and stir with a PVC (or other caustic resistant) paddle
	

	6
	Monitor the temperature continuously
	

	7
	If the temperature exceeds 40C at any time, reduce the amount of Sodium Hydroxide added subsequently
	

	8
	Add sodium hydroxide in small batches until ninety pounds (total) have been added
	

	9
	Do not add sodium hydroxide at a rate that allows the temperature of the mixture to exceed 40C
	

	10
	Wipe all wetted surfaces of equipment, tools, and PPE with Wypall X80 towels.  Neutralize surface if towel indicates a deviation from neutral pH.
	

	11
	Place any contaminated  towels in a sealed and properly labeled container
	

	12
	Remove and store PPE
	

	13
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on
	

	14
	Contact IB4/CPL waste generator for disposal of any contaminated material
	



Table 2.3.1.2.1     Scrubber/Neutralizer Caustic Soda Tank Fill Operating Procedure






















2.3.2	Procedure for Scrubber Operation

The Operating Procedure is given in Table 2.3.2.1.  Control switches are shown in Figure 2.3.2.1, Figure 2.3.2.2, and in Figure 2.3.2.3.   The plumbing and instrumentation (P&ID) diagram for the system is shown in Figure 2.3.2.5.

Emergency Shutdown Procedure for Scrubber/Neutralizer:  Switch off electrical power at disconnect shown in Figure 2.3.2.4

	Step
	Scrubber/Neutralizer Operating Procedure
	Check

	Safety Requirements
	· Required PPE:
· Safety glasses
· Gloves:  nitrile
· Lab coat:  Tyvek
	

	1
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	2
	Don PPE
	

	3
	Verify that there is sufficient caustic soda solution in the day tank to complete the Scrubber/neutralizer commissioning.    Nominal usage is 2 to 4 gallons of liquid from the scrubber sumps per hour of operation.  The pH of this liquid is maintained automatically at a value of 12.4.  This pH represents a concentration of NaOH of approximately 1.2 g/L.  So, the use of  NaOH is expected to be approximately 10 to 20 g/hour
	

	4
	Open the manual valves in the water supply line on both sides of AV-2.  Do not open the bypass valve for AV-2
	

	5
	Switch AV-2 to “Auto”
	

	6
	Wait for the sumps to fill
	

	7
	Verify that both pH sensor #2 and sensor #3 are functioning and that both sensors have been cleaned and standardized within the previous 7 days
	

	8
	Move pH sensor 2 from its holding compartment and install it in sump #1
	

	9
	Move pH sensor 3 from its holding compartment and install it in sump #2
	

	10
	Switch on PU-2 and PU-3.  These are pumps that are controlled by switches labeled “RECIRC PUMP#1” and “RECIRC PUMP #2”.  Please see Figure 2.3.2.1
	

	11
	Switch CF-3 and CF-4 to “Auto”.  These are pumps that are controlled by the “Caustic Feed” switches shown in Figures 2.3.2.1 and 2.3.2.2
	

	12
	Monitor the readings on pH detectors #2 and #3.  They should reach 12.4 and regulate at that point
	

	13
	Switch the blower on to the “HIGH” position.  Please see Figure 2.3.2.3
	

	14
	The system is ready to accept air from the EP Tool cabinet
	

	15
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on.
	



Table 2.3.2.1     Scrubber/Neutralizer Operating Procedure
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Figure 2.3.2.1	Caustic Feed Switch For Sump #2
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Figure 2.3.2.2	Caustic Feed Switch for Sump #1

[image: C:\Documents and Settings\acc52\Local Settings\Temporary Internet Files\Content.Word\SN Controls 001.jpg]

Figure 2.3.2.3	Blower Switch
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Figure 2.3.2.4	Control Panel For The Scrubber/Neutralizer Showing The Electrical Power Disconnect Switch
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Figure 2.3.2.5 	Neutralizer Water Treatment Schematic

2.3.3	Procedure For Batch Treatment of Scrubber Blowdown and Low pH Water

	Please refer to Figure 2.3.2.5 for the operating procedure of Table 2.3.3.1.
Emergency Shutdown Procedure for Scrubber/Neutralizer:  Switch off electrical power at disconnect shown in Figure 2.3.2.4
	Step
	Scrubber/Neutralizer Blowdown and Low pH Water Treatment Operating Procedure
	Check

	Safety Requirements
	· Required PPE:
· Safety glasses
· Gloves:  nitrile
· Lab coat:  Tyvek
	

	1
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	2
	Don PPE
	

	3
	Verify that there are sufficient reagents in the day tanks to complete the neutralization process
	

	4
	Initial status shall be as follows:  the neutralization reactor (TA-2) shall have been pumped to sewer and the tank will be empty (only water has been introduced into the system at this point).  Prior to any batch treatment, any accumulated content in TA-1 will be drained to TA-2.  Valve 1 can be left open.  That will allow any blow-down from the scrubber system to pass directly through TA-1 into TA-2
	

	5
	Acknowledge the TA-2 “operating level” advisory signal.  This shows that a sufficient volume has been accumulated to undertake a treatment.  To start treatment, valve 1 shall be closed and any further accumulation will take place in TA-1.  Note: for safety, a high level alarm in TA-1 will stop the blow-down.)
	

	6
	Immediately before starting the treatment, any acidic rinse accumulation in tank TA-3 will be drained in its entirety to (TA-2) by opening valve 2
	

	7
	As soon as TA-3 has been completely drained, valve 2 shall again be reclosed and left closed.  (Note: both TA-1 & TA-3 do have emergency overflows into TA-2)
	

	8
	The pH electrode shall be moved from the holding compartment to the active reactor section.  Start of the chemical feed system will be initiated by use of the HOA (hand-off-auto) switch.  The operator will place that switch from “off” to “auto”
	

	9
	Observe the initial pH.  This should be well above 10, despite the addition of the collected acidic materials
	

	10
	The instrumentation will feed dilute sulfuric acid into the reactor, based on the set points in the instrumentation.  When the desired pH has been reached, the chemical feed will cease, and a timer will be automatically activated.  The timer will assure that no additional feed has been required for a predetermined time period (such as 10-30 minutes).  The timer will then activate the “batch complete” advisory light and horn signal.  These will extinguish after 1 hour.
	

	11
	Verify that the contents of the reactor are within acceptable limits for discharge according to FESHM 8025 by using pH paper. 
	

	12
	Take a sample of the fluid from TA-2.  Send the sample to the Illinois EPA for analysis and approval.  TA-2 should not be discharged to the sanitary sewer until approval has been received.  Sample approval need only be done for the commissioning OP, and need not be repeated for normal operation of the scrubber/neutralizer.
	

	13
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on.
	

	14
	After the batch condition has been verified and accepted, the reactor can be pumped out by employing PU-1.  Note that discharge of TA-2 can only be performed by a Class K EPA operator, and only after verification that the conditions for discharge listed in FESHM 8025 have been satisfied. 
	

	15
	The HOA switch shall be placed in the “off” position and the electrode placed in its holding compartment to keep it wet when not in use
	

	16
	After pump out, one will be back at the initial status.  Step #2 above.
	



Table 2.3.3.1     Scrubber/Neutralizer Blowdown and Low pH Water Treatment Operating Procedure

2.3.4	Procedures For pH Probe Maintenance

2.3.4.1	Cleaning pH Probes
				
The operation procedure is listed in Table 2.3.4.1.1.
	Step
	Scrubber/Neutralizer pH Probe Cleaning Operation Procedure
	Check

	Safety Requirements
	· Two man rule is in effect
· Test safety shower/eyewash  (FNAL Communication Center must be notified prior to test)
· Required PPE:
· Splash goggles
· Face shield
· Tychem jumpsuit
· Poly boots
· Gloves:  inner nitrile / outer neoprene
	

	1
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	2
	Don PPE
	

	3
	The operator shall obtain a clean, one-gallon container and fill it approximately one-half to two-thirds full of clean, fresh water.  This is to be used for rinsing the probes
	

	4
	One pint of 5-10% by volume solution of clean muriatic (hydrochloric) acid shall be maintained by the operator and used for approximately two to six weeks
	

	5
	Each probe, one at a time, shall be removed from the tank and rinsed in the fresh water.  It shall then be immersed for approximately one-half minute in the muriatic acid solution.  (In the event that the probe is coated with oil or grease, it must first be cleaned using a mild dishwashing detergent before the acid dip)
	

	6
	It will again be rinsed in the clean water, and lightly brushed with a soft, clean toothbrush or paper towel.  This must be done very gently.  It is to remove any solid residue remaining after the acid dip
	

	7
	The face of the salt bridge, if any, shall be vigorously brushed with the toothbrush
	

	8
	The cleaned probe can  then be standardized
	

	9
	Wipe all wetted surfaces of equipment, tools, and PPE with Wypall X80 towels.  Neutralize surface if towel indicates a deviation from neutral pH.
	

	10
	Place any contaminated towels in a sealed and properly labeled container
	

	11
	Remove and store PPE
	

	12
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on.
	

	13
	Contact IB4/CPL waste generator for disposal of any contaminated material
	



Table 2.3.4.1.1     Scrubber/Neutralizer pH Probe Cleaning Operation Procedure













2.3.4.2	Standardizing pH Probes

The operation procedure is listed in Table 2.3.4.2.1.
	Step
	Scrubber/Neutralizer pH Probe Standardization Operation Procedure
	Check

	Safety Requirements
	· Required PPE:
· Safety Glasses
· Gloves:  nitrile
· Lab coat:  Tyvek
	

	1
	At least once per week, the pH probes shall be standardized, using the appropriate standards.  This shall be done after the probe has been cleaned
	

	2
	After cleaning the probe, it shall be rinsed once again in fresh water, allowed to drain, and immersed in a standard pH 7 buffer.  The instrument shall be adjusted to match that standard
	

	3
	The probe shall then be rinsed and immersed in either pH 4 or pH 10 buffer.  Again, the instrument should be adjusted to match that second standard.  (NOTE:  If the operating conditions are below pH 7, use the pH 4 buffer.  If above seven, use the pH 10 buffer.)
Caution:  Generally do not reuse the buffers.  For economic reasons, sometimes the pH buffers can be used for 2-3 standardizations by storing them in a separate bottle.  NEVER return used buffer to the original fresh buffer bottle
	

	4
	On those occasions when the pH probes are used in reactors with lime precipitation, it may be necessary to clean them as frequently as once or twice a day and standardizing in no less frequency than every other day.  Otherwise, lime scale can invalidate the readings.  Depending on type of solution to be measured, the frequency may be changed based on field experience
	



Table 2.3.4.2.1     Scrubber/Neutralizer pH Probe Standardization Operation Procedure






















2.3.5	Procedure for Spills

This set of procedures is for non-emergency situations only.  For cases of worker exposure the emergency response plan must be executed.

Note:  One gallon of liquid sulfuric acid is the largest amount that is handled outside the secondary containment vessel for the Scrubber/Neutralizer.


2.3.5.1 Response to Sulfuric Acid Spill of One Gallon or Less
The operation procedure is listed in Table 2.3.5.1.1.

	Step
	Operation Procedure for Scrubber/Neutralizer Sulfuric Acid Spill of One Gallon or Less 
	Check

	Safety Requirements
	· Two man rule is in effect
· Test safety shower / eyewash  (FNAL Communication Center must be notified prior to test)
· Required PPE:
· Splash goggles
· Face shield
· Tychem jumpsuit
· Poly boots
· Gloves:  inner nitrile / outer neoprene
	

	1
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	2
	Don PPE
	

	3
	Use material from Acid Spill kit to contain liquid.  The acid spill kit is shown in Figure 2.3.5.1.1
	

	4
	Sweep up contaminated absorber into empty plastic containers and seal them
	

	5
	Label the containers according to their content
	

	6
	Wipe all wetted surfaces of equipment, tools, and PPE with Wypall X80 towels.  Neutralize surface if towel indicates a deviation from neutral pH.
	

	7
	Place any contaminated towels in a sealed and properly labeled container
	

	8
	Remove and store PPE
	

	9
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on.
	

	10
	Contact the IB4/CPL waste generator for disposal of contaminated material
	



Table 2.3.5.1.1     Operation Procedure for Scrubber/Neutralizer Sulfuric Acid Spill of One Gallon or Less
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Figure 2.3.5.1.1  Acid Spill Kit = Spill-X-A + HazMat Sock


2.3.5.2 Response to Sodium Hydroxide Pellet Spill

The operation procedure is listed in Table 2.3.5.2.1.

	Step
	Operation Procedure for Scrubber/Neutralizer Sodium Hydroxide Pellet Spill 
	Check

	Safety Requirements
	· Required PPE:
· Safety Glasses
· Gloves:  nitrile
· Lab coat:  Tyvek
	

	1
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	2
	Don PPE
	

	3
	Sweep up spilled pellets into empty plastic containers and seal them
	

	4
	Label the containers according to their content
	

	5
	Store pellets for future use
	

	6
	Remove and store PPE
	

	7
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on.
	



Table 2.3.5.2.1     Operation Procedure for Scrubber/Neutralizer Sodium Hydroxide Pellet Spill



2.3.5.3 Response to Caustic Soda Solution Spill of One Gallon or Less

The operation procedure is listed in Table 2.3.5.3.1.

	Step
	Operation Procedure for Scrubber/Neutralizer
Caustic Soda Solution Spill of One Gallon or Less 
	Check

	Safety Requirements
	· Two man rule is in effect
· Test safety shower / eyewash  (FNAL Communication Center must be notified prior to test)
· Required PPE:
· Splash goggles
· Face shield
· Tychem jumpsuit
· Poly boots
· Gloves:  inner nitrile / outer neoprene
	

	1
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	2
	Don PPE
	

	3
	Use material from Base Spill kit to contain liquid.  The Base spill kit is shown in Figure 2.3.5.3.1
	

	4
	Sweep up contaminated absorber into empty plastic containers and seal them
	

	5
	Label the containers according to their content
	

	6
	Wipe all wetted surfaces of equipment, tools, and PPE with Wypall X80 towels.  Neutralize surface if towel indicates a deviation from neutral pH.
	

	7
	Place any contaminated towels in a sealed and properly labeled container
	

	8
	Remove and store PPE
	

	9
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on.
	

	10
	Contact the IB4/CPL waste generator for disposal of contaminated material
	



Table 2.3.5.3.1     Operation Procedure for Scrubber/Neutralizer Caustic Soda Solution Spill of One Gallon or Less 
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Figure 2.3.5.3.1	Caustic Soda (Base) Spill Kit = Spill-X-C + HazMat Sock

2.3.5.4 Response to Spills of More Than One Gallon Inside the Scrubber/Neutralizer Secondary Containment Vessel

The operation procedure is listed in Table 2.3.5.4.1.

	Step
	Operation Procedure For Spills Of More Than One Gallon Inside
The Scrubber/Neutralizer Secondary Containment Vessel
	Check

	Safety Requirements
	· Two man rule is in effect
· Test safety shower / eyewash  (FNAL Communication Center must be notified prior to test)
· Required PPE:
· Splash goggles
· Face shield
· Tychem jumpsuit
· Poly boots
· Gloves:  inner nitrile / outer neoprene
· Respirator with 3M™ Acid Gas Cartridge/Filter 60922, P100
	

	1
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	2
	Don PPE
	

	3
	Empty the Neutralizer reactor tank
	

	4
	Dilute the spill with water
	

	5
	Use a chemical pump to move the liquid into the Neutralizer reactor tank
	

	6
	Neutralize the liquid in the reactor tank
	

	7
	Clean up the remaining liquid in the secondary containment vessel using the instructions for spills of one gallon or less
	

	8
	Wipe all wetted surfaces of equipment, tools, and PPE with Wypall X80 towels.  Neutralize surface if towel indicates a deviation from neutral pH.
	

	9
	Place any contaminated towels in a sealed and properly labeled container
	

	10
	Remove and store PPE
	

	11
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on.
	

	12
	Contact the IB4/CPL waste generator for disposal of contaminated material
	



Table 2.3.5.4.1     Operation Procedure For Spills Of More Than One Gallon Inside The Scrubber/Neutralizer Secondary Containment Vessel
2.3.5.5 Response to Sulfuric Acid Spill of More Than One Gallon Outside The Scrubber/Neutralizer Secondary Containment Vessel

The operation procedure is listed in Table 2.3.5.5.1.

The EP Tool OPIC will be responsible for ensuring that enough Spill-X-A, or equivalent, is stored at the Scrubber/Neutralizer to absorb 50 gallons of sulfuric acid.


	Step
	Operation Procedure For Sulfuric Acid Spill Of More Than One Gallon
Outside The Scrubber/Neutralizer Secondary Containment Vessel
	Check

	Safety Requirements
	· Two man rule is in effect
· Test safety shower / eyewash
· Required PPE:
· Splash goggles
· Face shield
· Tychem jumpsuit
· Poly boots
· Gloves:  inner nitrile / outer neoprene
· Respirator with 3M™ Acid Gas Cartridge/Filter 60922, P100
	

	1
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	2
	Immediately notify the TD Environmental Officer / Waste Coordinator
	

	3
	Assist the TD Environmental Officer to determine the best response to the spill
	

	4
	The EP Tool OPIC and EPTOs should be prepared to do the following things:
	

	5
	Don PPE
	

	6
	Use material from Acid Spill kit to contain and neutralize the liquid.  The acid spill kit is shown in Figure 2.3.5.1.1
	

	7
	Sweep up contaminated absorber into empty plastic containers and seal them
	

	8
	Label the containers according to their content
	

	9
	Flush the floor with water
	

	10
	Measure the pH of the water using pH strips
	

	11
	If the pH < 3 repeat steps 6 through 10;  if the pH> 3 proceed to step 12
	

	12
	Wipe all wetted surfaces of equipment, tools, and PPE with Wypall X80 towels.  Neutralize surface if towel indicates a deviation from neutral pH.
	

	13
	Place any contaminated towels in a sealed and properly labeled container
	

	14
	Remove and store PPE
	

	15
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on.
	

	16
	Contact the IB4/CPL waste generator for disposal of contaminated material
	



Table 2.3.5.5.1     Operation Procedure For Sulfuric Acid Spill Of More Than One Gallon Outside The Scrubber/Neutralizer Secondary Containment Vessel













2.3.5.6 Response to Caustic Soda Solution Spill of More Than One Gallon Outside The Scrubber/Neutralizer Secondary Containment Vessel

The operation procedure is listed in Table 2.3.5.6.1.

The EP Tool OPIC will be responsible for ensuring that enough Spill-X-C, or equivalent, is stored at the Scrubber/Neutralizer to absorb 50 gallons of caustic soda solution.

	Step
	Operation Procedure For Caustic Soda Solution Spill Of More Than One Gallon
Outside The Scrubber/Neutralizer Secondary Containment Vessel
	Check

	Safety Requirements
	· Two man rule is in effect
· Test safety shower /eyewash  (FNAL Communication Center must be notified prior to test)
· Required PPE:
· Splash goggles
· Face shield
· Tychem jumpsuit
· Poly boots
· Gloves:  inner nitrile / outer neoprene
· Respirator with 3M™ Acid Gas Cartridge/Filter 60922, P100
	

	1
	Turn on the “Authorized Entry Only/Acid Work In Progress” lamp
	

	2
	Immediately notify the TD Environmental Officer / Waste Coordinator
	

	3
	Assist the TD Environmental Officer to determine the best response to the spill
	

	4
	The EP Tool OPIC and EPTOs should be prepared to do the following things:
	

	5
	Don PPE
	

	6
	Use material from base spill kit to contain and neutralize the liquid.  The base spill kit is shown in Figure 2.3.5.3.1
	

	7
	Sweep up contaminated absorber into empty plastic containers and seal them
	

	8
	Label the containers according to their content
	

	9
	Flush the floor with water
	

	10
	Measure the pH of the water using pH strips
	

	11
	If the pH > 10 repeat steps 6 through 10;  if the pH< 10 proceed to step 12
	

	12
	Wipe all equipment, tools, and PPE, with Wypall X80 towels.  Neutralize surface if towel indicates a deviation from neutral pH.
	

	13
	Place any contaminated towels in a sealed and properly labeled container
	

	14
	Remove and store PPE
	

	15
	Turn off the “Authorized Entry Only/Acid Work In Progress” lamp / Turn Green light on.
	

	16
	Contact the IB4/CPL waste generator for disposal of contaminated material
	



Table 2.3.5.6.1     Operation Procedure For Caustic Soda Solution Spill Of More Than One Gallon Outside The Scrubber/Neutralizer Secondary Containment Vessel











3 Integrated Quality Assurance

3.1 Inspection

The quality of the finished liquid in the Neutralizer reactor vessel (TA-2) will be monitored by measuring its pH before discharge.  It will only be discharged if the pH meets the requirements of FESHM 8025.

FESHM 8025 states the following requirements:
· If wastewater pH is 5.5 pH  9.0, and meets all other discharge criteria, then any amount may be discharged to the sanitary sewer
· If wastewater pH is either 2.0 pH <5.5 or 9.0< pH 12.5, and meets all other discharge criteria, then a maximum of 50 gallons per day may be discharged to the sanitary sewer

Before any chemical reagents are taken onboard the Scrubber/Neutralizer, all operations will be tested using water and air as working fluids.  Suitable performance must be demonstrated prior to the use of any chemicals with the system.


3.2 Documentation

A maintenance log will be kept for the Scrubber/Neutralizer.  This will be in book form and will be kept in the EP Tool file cabinet.  All repairs as well as regularly scheduled cleaning and standardization of instrumentation will be recorded there.

A record of all material used for Scrubber/Neutralizer operation will be kept.  This includes sulfuric acid, sodium hydroxide, and muriatic acid.  Records will be kept in the Scrubber/Neutralizer maintenance log.



4 Integrated Safety Management

4.1 Safety and Health

4.1.1 Safety Requirements

Only authorized workers are allowed (unescorted) in the chemical work area of the CPL.  Please see Figure 1.1 for a view of the CPL floor plan.

Area control during chemical work is achieved as follows

· Restricted Entry:  There is only one entry door to the CPL area.  This door is always locked.  Only trained and authorized CPL workers, the IB4 building manager, and the IB4 assistant building manager have keys to this door.
· Warnings:  There is an array of warning lamps above the entry door to the CPL.  Key holders are trained that only authorized chemical workers are allowed inside the area when the “Authorized Entry Only / Acid Work in Progress” lamp is on.
· Further Restricted Entry:  Only a subset of key holders is allowed (unescorted) through the doorway between the Tumbling Area and the Chemical Work Area.  The authorized entry list is posted at this doorway.
· More Warnings:  There is another set of warning lamps located on the EP Tool.  These include an “Authorized Entry Only / Acid Work in Progress” lamp that is plainly visible from the doorway between the Tumbling Area and the Chemical Work Area.


4.1.2 Training Modules

Scrubber/neutralizer operators must be informed of all applicable FESHM chapters, TD and MDTL safety policies/procedures, and the associated Material Safety Data Sheets (MSDS).  The appendices contain reference MSDSs for sulfuric acid, sodium hydroxide, and muriatic acid used in this procedure.  In addition, MSDSs can also be found on-line in the Fermilab ES&H, MSDS database[footnoteRef:1]. Applicable FESHM chapters and TD policies include: [1:  http://www-esh.fnal.gov/owa_user/msds_search.html] 


· FESHM 5051 Hazard Communication
· FESHM 5100 PPE
· FESHM 8000 Environmental Protection
· FESHM 8021 Chemical and Radioactive Waste Management
· FESHM 8025 Wastewater Discharges to Sanitary Sewers
· FESHM 8030 Spills and Releases
· TD Chemical Hygiene Plan

Copies of these documents are kept in the EP Tool filing cabinet.

Any scrubber/neutralizer operator must also fulfill the following requirements:

· Read and understand hydrofluoric acid first aid instructions
· Read and understand the HF Emergency Response Procedures OP-333846
· Receive approval by Technical Division ES&H and the MDTL Chemical Hygiene Officer
· Complete the Hydrofluoric Acid First Aid training: TD-000003-CR-01
· Complete the Fermilab ES&H Hydrofluoric Acid Safety training: FN000404/CR
· Complete the Chemical Hygiene Plan training: TD505101-MDTL
· Complete the Hazard Communication training: FN000156
· Complete the EP Process at MDTL training (classroom): TD-505102-01-CR
· Complete the EP Process at MDTL training (on-the-job): TD-505102-01-OJ
· Complete Safe Handling of SRF Cavities training:  FN000434/CR
· State of Illinois EPA “Industrial Wastewater Treatment Works Operator” certificate required for discharge of the contents of the neutralizer reactor tank to the IB4 sanitary sewer.
· In order to be qualified to operate the scrubber/neutralizer each individual shall receive a course of hands-on instruction for all aspects of the various procedures and techniques. 



















4.1.3 Personal Protective Equipment

Protective garments must be worn to cover almost every area where chemicals could contact a worker.  This includes goggles, face shield, gloves, boots, and a body suit.  The currently approved garments are listed in Table 4.1.3.1.

	PPE Requirements For Scrubber/Neutralizer Chemical Work

	Item
	Requirements
	Figure

	Coveralls
	1. Cover the body from the neck to the ankles, excluding the hands.
2. Acid/Base resistant;
3. Made of Tychem or Neoprene
4. Have elastic at both the wrists and ankles, or, if there is no elastic the wrists and ankles must be taped tightly.
5. Coveralls should be DUPONT® Tychem® SL Coveralls with Elastic Wrists and Ankles, or equivalent  (Lab Safety Supply part number 149007)
	4.1.3.1

	Goggles/Face shield
	1. Cover the face and  head;
2. Chemical goggles (Uvex # S3960C or equivalent);
3. Face shield equipped with a polycarbonate window, crown protector and headgear. (3M WP96  82701-00000, or equivalent)
The face shield and goggles are not meant to be acid/base resistant but are meant to protect from splashes.  
	4.1.3.2

	Gloves
	1. Two pair of gloves are to be worn;
2. Outer-gloves shall be Ansell Edmont, Embossed Grip, 17 mil thick Neoprene glove (Part #8159-8 from Lab Safety Supplies) or equivalent
3. A second pair of gloves that have at least minimal acid/base resistance must be worn under the outer gloves.
4. The inner pair of gloves should be VWR “Purple Nitrile Microgrip” or equivalent.  VWR part number 40101-348.
5. Gloves are to be inspected prior to each use (see statement below).
	4.1.3.3

	Boots
	1. Footwear shall consist of knee-boots made of Superpoly (urethane/vinyl compound) or other material rated with a high degree of resistance to acids, oils, and other chemicals (ONGUARD® Superpoly® 16"H, Steel-Toe Boot Mfr#853021133), or equivalent.
2. Minimum of 14 inches high to cover the ankles and part of the shin area.

For temporary use only (1 or 2 times until boots are ordered) an acid resistant spat that covers the top of the foot may be worn over the shoes.
	4.1.3.3

	Respirator
	Respirator with 3M™ Acid Gas Cartridge/Filter 60922, P100, or equivalent
All respirator use must be approved by TD/ES&H
	4.1.3.4



Table 4.1.3.1	PPE Requirements For Scrubber/Neutralizer Chemical Work

The elastic of the coveralls shall cover the gloves up to the wrists and on the ankles it shall cover over the top of the knee-boot down at the ankle.  This is to prevent any spills from touching the skin.

Gloves shall be inspected for tears or punctures and tested before each use.  Each glove shall be tested by inflating with air and then tying off the wrist area and then submerging the glove into a container of standing water.  If any air bubbles are detected, dispose of the gloves and test a new pair. New gloves must be inspected and tested before using.


[image: IMG_1456][image: IMG_1458]

Figure 4.1.3.1	Tychem Jumpsuit With Elastic Cuffs
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Figure 4.1.3.2	Face Shield and Goggles

  [image: IMG_1462][image: IMG_1460]
Figure 4.1.3.3	Embossed Neoprene Gloves, Yellow Spat And Superpoly Boot


One example of a suitable respirator and filter cartridge is shown in Figure 4.1.3.4.
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Figure 4.1.3.4       3M 6000 Series Half-Mask Respirator and Filter Cartridge 60922/P100/Acid Gas

An appropriate filter cartridge is listed in Table 4.1.3.2.

	Filter Cartridge For Use With Sodium Hydroxide and Sulfuric Acid

	Chemical
	Filter Cartridge

	Sodium Hydroxide dust/aerosol and Sulfuric Acid Vapor
	3M™ Acid Gas Cartridge/Filter 60922,
P100



Table 4.1.3.2       Filter Cartridge For Use With Sodium Hydroxide and Sulfuric Acid
All respirators and filter cartridges must be either NIOSH or MSHA approved and be approved by TD ES&H.


4.1.4 Emergency Response

If at any time during scrubber/neutralizer work it is believed that a significant amount of sulfuric acid, muriatic acid or sodium hydroxide has come in contact with an unprotected part  of a worker, follow the emergency steps listed in Table 4.1.4.1.
	Emergency Response To Scrubber/Neutralizer Worker Chemical Contact

	Contact
	Chemical
	Step
	Action 
	Check

	Skin

	Acid or Sodium Hydroxide

	1
	Remove clothing and rinse under safety shower/eyewash.  All contaminated clothing must be removed while rinsing with water
	

	
	
	2
	As soon as the exposure occurs “man number 2” must call 3131 and inform emergency personnel of the exposure
	

	
	
	3
	A second call must then be made to medical at 3232 to alert the doctor on duty of the exposure and to obtain his advice
	

	Eye

	Acid or Sodium Hydroxide

	1
	Flush the eyes and surrounding skin with water. Use the emergency eyewash station.  The eye lids should be lifted out so that the water can flush out that area.  Continue rinsing the eyes from the time of the exposure until treatment is done at the emergency room.  Note:  For eye exposure to sodium hydroxide, flush underneath eyelids with water for a minimum of 15 minutes
	

	
	
	2
	All contaminated clothing must be removed while rinsing with water
	

	
	
	3
	As soon as the exposure occurs “man number 2” must call 3131 and inform emergency personnel of the exposure
	

	
	
	4
	A second call must then be made to medical at 3232 to alert the doctor on duty of the acid exposure and to obtain his advice
	

	
	
	5
	When emergency personnel arrive they must be alerted to the fact that it is an eye exposure and that the eyes should be flushed continuously with normal saline solution during transportation to the emergency room
	

	Inhalation

	Acid or Sodium Hydroxide

	1
	Do not put yourself into a dangerous situation by entering an area that has high levels of air born chemicals
	

	
	
	2
	Move the affected worker to fresh air as soon as it is safe to do so
	

	
	
	3
	Call 3131 and inform emergency personnel of the exposure
	

	
	
	4
	A second call must then be made to medical at 3232 to alert the doctor on duty of the acid exposure and to obtain their advice
	

	
	
	5
	Keep the affected worker warm and comfortable until the emergency response team arrives
	

	Ingestion

	Acid

	1
	Have the victim drink 1-2 glasses of water as quickly as possible to dilute the acid.  Do not induce vomiting.  Do not give baking soda.  Never give anything by mouth to an unconscious person
	

	
	
	2
	As soon as the exposure occurs “man number 2”  must call 3131 to notify emergency personnel of the exposure
	

	
	
	3
	A second call must then be made to medical at 3232 to alert the doctor on duty of the acid exposure and to obtain his advice
	

	
	
	4
	Keep the affected worker warm and comfortable until the emergency response team arrives
	

	Ingestion

	Sodium Hydroxide
	1
	Rinse the affected workers mouth with water.  Do not induce vomiting.  Never give anything by mouth to an unconscious person
	

	
	
	2
	As soon as the exposure occurs “man number 2”  must call 3131 to notify emergency personnel of the exposure
	

	
	
	3
	A second call must then be made to medical at 3232 to alert the doctor on duty of the acid exposure and to obtain his advice
	

	
	
	4
	Keep the affected worker warm and comfortable until the emergency response team arrives
	


Table 4.1.4.1	Emergency Response To Scrubber/Neutralizer Worker Chemical Contact

4.2 Environment

4.2.1 Waste Generated

The scrubber/neutralizer is a waste treatment facility.  As such, the only special waste generated during normal operation is approximately 500 mL of 10% to 15%  HCl by volume muriatic acid used for cleaning instrumentation.  Spent muriatic acid can be diluted and used as neutralizer in the scrubber/neutralizer reactor vessel, thus reducing the use of sulfuric acid.

Off-normal conditions include corrective actions for spills.  These will result in the generation of used Spill-X absorber and used HazMat socks.  Used materials will be disposed of under the direction of the TD environmental officer.

4.2.2 Controls

· Both the scrubber and the neutralizer sit on a secondary containment vessel, thus minimizing the risk from spills or leaks.  The vessel can be seen in Figure 2.1.1 and Figure 2.1.2.

· A State of Illinois EPA “Industrial Wastewater Treatment Works Operator” class “K” certificate is required to discharge the contents of the neutralizer reactor tank to the IB4 sanitary sewer.

· In order to be qualified to operate the scrubber/neutralizer each individual shall receive a course of hands-on instruction for all aspects of the various procedures and techniques. 

· Care of the environment will be assured by monitoring the final product of the scrubber/neutralizer.  Fluid that does not meet the requirements of FESHM 8025 will not be discharged.

FESHM 8025 states the following requirements:

· If wastewater pH is 5.5 pH  9.0, and meets all other discharge criteria, then any amount can be discharged to the sanitary sewer
· If wastewater pH is either 2.0 pH <5.5 or 9.0< pH 12.5, and meets all other discharge criteria, then a maximum of 50 gallons per day can be discharged to the sanitary sewer




4.2.3 Response to Off Normal Occurrence

In the case of a failure of the neutralizer, the contents of the reactor vessel will not be discharged to the sanitary sewer until the problem has been rectified and the contents have been verified to meet the release criterion.








Appendix A	Authorized Workers



	List of Authorized Workers for the Scrubber/Neutralizer

	Anthony Crawford
	Physicist  (OPIC)
	x 5409
	acc52@fnal.gov

	Chad Thompson
	Chemist  (EPTO)
Illinois EPA Class “K” Wastewater operator
	x 4564
	chadt@fnal.gov

















































Appendix B	FNAL Hazard Analysis Form

Hazard Analysis Form

This form can be used by Fermilab Employees, Fermilab Supervisors, Fermilab Task Managers, Construction Coordinators, Service Coordinators and Fermilab Subcontractors.  This is a dynamic document which may require modification as the project moves from start to finish and should be readily available at the site where the work is being performed. 
Note:  Not all sections of the first page are applicable to every job or task, complete what is necessary for your specific job or task.

Job Title 	Commissioning the IB4/CPL/Scrubber/Neutralizer

Job Location	IB4 / CPL

Contract/Work Order #		Not Applicable	
TO BE COMPLETED FOR WORK INVOLVING SUBCONTRACTORS

Subcontractor (if applicable)				Fermilab

Company	Anthony Crawford Consulting		Project Eng/C.M. 	C. Cooper

Project Manager 	Anthony Crawford			Phone		x 2538

Phone 		x 5409					TM/CC/SC 					

ESH Rep. 						Phone 				 Page 			

Phone 			 Page 				ES&H Rep. 						

							Phone 				 Page 			

	

AT LEAST TWO SIGNATURES ARE REQUIRED

|_|	Prepared 	Anthony Crawford				Date 29nov11
	
Print Name 	Anthony Crawford	

[bookmark: Check58]|_|	Accepted							Date 					
		
		Print Name 						

[bookmark: Check59]|_|	Accepted as noted						Date 					
		
		Print Name 						


Description of Work: 	 Commissioning  the IB4/CPL/Scrubber/Neutralizer
		

Personal Protective Equipment:  (Check protective equipment required for the job.)
□ Safety glasses      □ Side shields	□ X   Chemical splash goggles	
□ Hearing Protection	□ Hard Hats	
□ 3.0 Brazing goggles	□ Impact goggles			
□ X   Face shield	□ Rubber apron				
□ Leather gloves	□ Hot/Cold thermal protective gloves
□ X   Chemical resistant gloves (specify type):	□ X Respirators(For handling sodium hydroxide pellets)
	Neoprene + Nitrile					
□ X Other required PPE (specify): 	□ Fall protection equipment (specify):
Tychem jumpsuit; inner gloves(nitrile);Chemical resistant SuperPoly boots


Environmental Aspects (check one):  
□ X  Yes, I have thought about the environmental aspects of this job and will document such aspects and mitigation steps within this document. 

□ Yes, I have thought about the environmental aspects of this job and no such credible aspects exist and therefore do not need to be written in this document.


Equipment required for the job:  (List the tools needed to perform the job.)

WypAll X80 towels;  Nitrile gloves (disposable);Tyvek Lab coats, PTFE covered thermocouple + readout
Work Plan History Information:  (List any lessons learned incidents from this job, tips from previous jobs)
The operation of the IB4/CPL/scrubber/neutralizer is based on experience, lessons learned, and feedback from a similar system at Argonne National Laboratory.  Lessons learned from ANL have been incorporated into the design and operational plan for the IB4/CPL/Scrubber/Neutralizer.

													

Improvement/Feedback:  At the conclusion of the job, the Task Manager, Supervisor and/or Project Leader shall work with those involved to consider lessons learned and receive feedback in order to improve future work plans.   

Check One:
□ XYes we have considered lessons learned and accepted feedback on this job and will communicate such information so that future work plans may be improved. 
□ Yes we have considered lessons learned feedback and determined that future work plans do not need to be improved.

Utilizing the format below, identify hazards and environmental aspects, and their corresponding safety precautions/procedures to mitigate hazards.  Use as many sheets as necessary.

HAZARD ANALYSIS


	Step
	Description
	Hazards/
Environmental Aspects
	Precautions / Safety Procedures

	1
	Receive chemicals with damaged containers



	Worker contact/Equipment or Environmental damage
	Worker training + Authorization + Inspection by qualified operators wearing PPE before acceptance of shipment

	2
	Spill of chemicals at IB4/CPL



	Worker contact/Equipment or Environmental damage
	Worker training  + Authorization + PPE+ Spill response plan

	3
	
Chemical leak while stored at IB4/CPL


	Worker contact/Equipment or Environmental damage
	Worker training +Authorization +PPE +Specialized storage facility +Regular inspection +Spill response plan

	4
	Chemical spill while mixing



	Worker contact/Equipment or Environmental damage
	Worker training + Authorization +PPE +Secondary containment for mixing vessel +Spill response plan

	5
	Gas or dust generated while mixing chemicals
	Worker contact
	Worker training + Authorization +PPE (including respirator)

	6
	Heat generated during mixing of chemicals



	Equipment or Environmental damage
	Worker training + Authorization +temperature monitoring

	7
	
Leak of diluted chemical solution


	Worker contact/Equipment or Environmental damage
	Worker training + Authorization +PPE +Secondary containment +Spill response plan

	8
	Spill of Muriatic acid
when cleaning pH probes
	Worker contact/Equipment or Environmental damage
	Worker training +Authorization +PPE+ Secondary containment+
Spill response plan

	9
	Equipment Failure
	Environmental Damage
	Worker training +Authorization +Process monitoring +Shutdown Response + Preventative Maintenance of pH probes


	10
	Release of high or low pH water to IB4 sanitary sewer
	Environmental Damage
	Manual pH verification, before release, by an Illinois EPA certified wastewater operator







GUIDELINES FOR COMPLETING THE HAZARD ANALYSIS

	Phase of Work
	Safety Hazard
	Precautions/Safety Procedures

	Examining a specific job by breaking it down into a series of steps or tasks, will enable you to discover potential hazards employees may encounter.

Each job or operation will consist of a set of steps or tasks. For example, the job might be to move a box from a conveyor in the receiving area to a shelf in the storage area. To determine where a step begins or ends, look for a change of activity, change in direction or movement. 

Picking up the box from the conveyor and placing it on a hand truck is one step. The next step might be to push the loaded hand truck to the storage area (a change in activity. Moving the boxes from the truck and placing them on the shelf is another step. The final step might be returning the hand truck to the receiving area.

Be sure to list all steps needed to perform the job. Some steps may not be performed each time; an example could be checking the casters on the hand truck. However, if that step is generally part of the job it should be listed. 
	A hazard is a potential danger to a person or equipment. The purpose of the Job Safety Analysis is to identify ALL hazards- both those produced by the environment and those connected with the job procedure.

To identify hazards, ask yourself these questions about each step:

Is there a danger of the employee striking against, being struck by, or otherwise making injurious contact with an object?

Can the employee be caught in, by, or between objects?

Is there potential for slipping, tripping, or falling?

Could the employee suffer strains from pushing, pulling, lifting, bending, or twisting?

Is the environment hazardous to safety and/or health (toxic gas, vapor, mist, fumes, dust, heat, or radiation)?

Are there electrocution hazards?

Close observation and knowledge of the job is important. Examine each step carefully to find and identify hazards- the actions, conditions, and possibilities that could lead to an accident. Compiling an accurate and complete list of potential hazards will allow you to develop the recommended safe job procedures needed to prevent accidents.  
	Using the first two columns as a guide, decide what actions or procedures are necessary to eliminate or minimize the hazards that could lead to an accident, injury, or occupational illness.

Begin by trying to: 1) engineer the hazard out; 2) provide guards, safety devices, etc.; 3) provide personal protective equipment; 4) provide job instruction training; 5) maintain good housekeeping; 6) insure good ergonomics (positioning the person in relation to the machine or other elements in such a way as to improve safety).

List the recommended safe operating procedures. Begin with an action word. Say exactly what needs to be done to correct the hazard, such as, “lift using your leg muscles.” Avoid general statements such as, “be careful”, “use caution”, and “be alert”.

List the required or recommended personal protective equipment necessary to perform each step of the job.

Give a recommended action or procedure for each hazard.

Serious hazards should be corrected immediately. The JSA should then be changed to reflect the new conditions.

Finally, review your input on all three columns for accuracy and completeness. Determine if the recommended actions or procedures have been put in place. Re-evaluate the job safety analysis as necessary.




I have reviewed this hazard analysis and I understand the hazards and required precautionary actions.  I will follow the requirements of this hazard analysis or notify my supervisor or Fermilab contact if I am unable to do so.  

	Name and ID (please print)
	Signature
	Date

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	








































Appendix C	MSDS

Appendix C.1 Sodium Hydroxide Pellets
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Appendix C.2 	96% Sulfuric Acid
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Appendix C.3 	Muriatic Acid
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Appendix C.4 	Spill-X-A

ANSUL WORMALD US INC -- SPILL-X-A AGENT -- 6850-00F016299 
=====================  Product Identification  =====================

Product ID:SPILL-X-A AGENT
MSDS Date:01/01/1990
FSC:6850
NIIN:00F016299
MSDS Number: BKGFG
=== Responsible Party ===
Company Name:ANSUL WORMALD US INC
Address:ONE STANTON STREET
City:MARINETTE
State:WI
ZIP:54143-2542
Info Phone Num:(715) 735-7411
Emergency Phone Num:(715) 735-7411
CAGE:FO840
=== Contractor Identification ===
Company Name:ANSUL INC
Address:ONE STANTON STREET
Box:City:MARINETTE
State:WI
ZIP:54143-2542
Country:US
Phone:715-735-7411
CAGE:03670
Company Name:ANSUL WORMALD US INC
Address:ONE STANTON STREET
City:MARINETTE
State:WI
ZIP:54143-2542
Phone:(715) 735-7411
CAGE:FO840

=============  Composition/Information on Ingredients  =============

Ingred Name:MAGNESIUM ALUMINUM SILICATE
CAS:8031-18-3
Fraction by Wt: <13%
ACGIH TLV:10 MG/CUM

Ingred Name:MAGNESIUM OXIDE
CAS:1309-48-4
RTECS #:OM3850000
Fraction by Wt: <78%
OSHA PEL:15 MG/M3 PARTICULATE
ACGIH TLV:10 MG/M3;TDUST; 9293

Ingred Name:SODIUM CARBONATE (SODA ASH, TRONA, CARBONIC ACID, CRYSTOL
    CARBONATE, DISODIUM CARBONATE)
CAS:497-19-8
RTECS #:VZ4050000
Fraction by Wt: <10%

Ingred Name:PETRO AGS
Fraction by Wt: <1%

Ingred Name:BENZENESULFONIC ACID,
    5-CHLORO-2-(2-HYDROXY-1-NAPHTHALENYL)AZO-4-METHYL-, BARIUM SALT,
    PIGMENT RED 53:1
CAS:5160-02-1
RTECS #:DB5500000
Fraction by Wt: <1%

=====================  Hazards Identification  =====================

LD50 LC50 Mixture:ORAL LD50 (RAT): 4000 MG/KG
Routes of Entry: Inhalation:YES  Skin:YES  Ingestion:YES
Reports of Carcinogenicity:NTP:NO    IARC:NO	OSHA:NO
Health Hazards Acute and Chronic:EYES: IRRITATION & LOCAL TISSUE
    DESTRUCTION. SKIN: MILDLY IRRITATING & ULCERS. INHALATION: NASAL &
    RESPIRATORY IRRITATION, COUGH, SPUTUM PRODUCTION & MUCOSA.
    INGESTION: GASTROINTESTINAL DISTRESS, MOUT H & STOMACH IRRITATION,
    NAUSEA, VOMITING, NARCOSIS, & LOCAL TISSUE DESTRUCTION.
Explanation of Carcinogenicity:NONE
Effects of Overexposure:EYES: IRRITATION & LOCAL TISSUE DESTRUCTION.
    SKIN: MILDLY IRRITATING & ULCERS. INHALATION: NASAL & RESPIRATORY
    IRRITATION, COUGH, SPUTUM PRODUCTION, & MUCOSA. INGESTION:
    GASTROINTESTINAL DISTRESS, MOU TH & STOMACH IRRITATION, LOCAL
    TISSUE DESTRUCTION, NAUSEA, VOMITING, & NARCOSIS.
Medical Cond Aggravated by Exposure:REACTIVE AIRWAY

=======================  First Aid Measures  =======================

First Aid:EYES: FLUSH W/PLENTY OF WATER FOR AT LEAST 15 MIN. SKIN: WASH
    W/SOAP & WATER. INHALATION: REMOVE TO FRESH AIR. INGESTION: IF
    PATIENT IS CONSCIOUS, GIVE LARGE AMOUNTS OF WATER & DON'T INDUCE
    VOMITING.  OBTAIN MEDICAL ATTENTION IN ALL CASES.

==================  Accidental Release Measures  ==================

Spill Release Procedures:SWEEP UP & STORE IN LABELED CONTAINERS.

======================	Handling and Storage  ======================

Handling and Storage Precautions:DON'T MIX W/OTHER SPILL CONTROL
    AGENTS. STORE IN ORIGINAL CONTAINER OR SPILL-GUN APPLICATOR.

=============  Exposure Controls/Personal Protection  =============

Respiratory Protection:DUST MASK WHERE DUSTINESS IS PREVALENT.
    MECHANICAL FILTER RESPIRATOR IF EXPOSURE IS PROLONGED.
Ventilation:LOCAL EXHAUST: DISCRETIONARY. MECHANICAL (GENERAL):
    RECOMMENDED
Protective Gloves:RECOMMENDED
Eye Protection:RECOMMENDED
Supplemental Safety and Health

==================  Physical/Chemical Properties  ==================

Solubility in Water:<9%
Appearance and Odor:RED COLORED POWDER W/NO ODOR.

=================  Stability and Reactivity Data  =================

Stability Indicator/Materials to Avoid:YES
INTERHALOGENS, PHOSPHOROUS PENACHLORIDE, & CHLORINE TRIFLUORIDE

====================  Disposal Considerations  ====================

Waste Disposal Methods:DISPOSE OF IN COMPLIANCE W/LOCAL, STATE, &
    FEDERAL REGULATIONS.













































Appendix C.5 	Spill-X-C

ANSUL FIRE PROTECTION WORMALD  -- SPILL-X-C AGENT                              
=======================================================
MSDS Safety Information 
=======================================================
FSC: 6850
MSDS Date: 10/03/1994
MSDS Num: BZBYH
LIIN: 00F016297
Product ID: SPILL-X-C AGENT
MFN: 03
Responsible Party
Cage: 03670
Name: ANSUL FIRE PROTECTION WORMALD U S INC
Address: ONE STANTON ST
City: MARINETTE WI 54143-2542
Info Phone Number: 715-735-7411
Emergency Phone Number: 715-735-7411
Proprietary Ind: Y
Review Ind: Y
Published: Y
=======================================================
Preparer Co. when other than Responsible Party Co. 
=======================================================
Cage: 03670
Name: ANSUL INC
Address: ONE STANTON STREET
City: MARINETTE WI 54143-2542
=======================================================
Contractor Summary 
=======================================================
Cage: 03670
Name: ANSUL INC
Address: ONE STANTON STREET
City: MARINETTE WI 54143-2542
Phone: 715-735-7411
=======================================================
Ingredients 
=======================================================
Name: *** PROPRIETARY  ***
-----------------------------
=======================================================
Health Hazards Data 
=======================================================
LD50 LC50 Mixture: ORAL LD50(RAT): 10,700MG/KG FUMARIC ACID
Route Of Entry Inds - Inhalation: YES
Skin: NO
Ingestion: YES
Carcinogenicity Inds - NTP: NO
IARC: NO
OSHA: NO
Effects of Exposure: EYES/SKIN: MAY CAUSE IRRITATION. INHALATION: CAN CAUSE
  IRRITATION OF NASAL & RESPIRATORY PASSAGES. INGESTION: MAY CAUSE GI
  IRRITATION.
Explanation Of Carcinogenicity: NONE
Signs And Symptions Of Overexposure: IRRITATION, COUGH, SPUTUM.
Medical Cond Aggravated By Exposure: REACTIVE AIRWAY.
First Aid: EYES: FLUSH W/LARGE AMOUNTS OF WATER. SKIN: WASH EXPOSED AREAS
  W/SOAP & WATER. INHALATION: REMOVE TO FRESH AIR. INGESTION: IF CONSCIOUS,
  GIVE LARGE AMOUNTS OF WATER & INDUCE VOMITING. OBTAIN MEDICAL A TTENTION
  IN ALL CASES.
=======================================================
Handling and Disposal
=======================================================
Spill Release Procedures: SWEEP UP PLACING IN LABELED REFUSE CONTAINER.
Waste Disposal Methods: DISPOSE OF IAW/FEDERAL, STATE & LOCAL REGULATIONS.
Handling And Storage Precautions: STORE IN ORIGINAL CONTAINER/SPILL-GUN
  APPLICATOR.
Other Precautions: DON'T SPILL W/OTHER SPILL CONTROL AGENTS.
=======================================================
Fire and Explosion Hazard Information 
=======================================================
Fire Fighting Procedures: NONE
Unusual Fire/Explosion Hazard: NONE
=======================================================
Control Measures 
=======================================================
Respiratory Protection: USE DUST MASK WHERE DUSTINESS IS PREVALENT. MECHANICAL
  FILTER RESPIRATOR IF EXPOSURE IS PROLONGED.
Ventilation: LOCAL EXHAUST: DISCRETIONARY. MECHANICAL (GENERAL): RECOMMENDED.
  IN CONFINED/ENCLOSED AREAS USE GOOD VENTILATION.
Protective Gloves: RUBBER
Eye Protection: RECOMMENDED
=======================================================
Physical/Chemical Properties 
=======================================================
PH: 2.5
Appearance and Odor: WHITE TO TAN COLOR, NO ODOR
=======================================================
Reactivity Data 
=======================================================
Stability Indicator: YES
Materials To Avoid: STRONG ALKALIES IN CLOSED SYSTEMS.
Hazardous Decomposition Products: CO2
Hazardous Polymerization Indicator: NO
=======================================================
Toxicological Information 
=======================================================
=======================================================
Ecological Information 
=======================================================
=======================================================
MSDS Transport Information 
=======================================================
=======================================================
Regulatory Information 
=======================================================
=======================================================
Other Information 
=======================================================
=======================================================
HAZCOM Label 
=======================================================
Product ID: SPILL-X-C AGENT
Cage: 03670
Company Name: ANSUL INC
Street: ONE STANTON STREET
City: MARINETTE WI
Zipcode: 54143-2542
Health Emergency Phone: 715-735-7411
Label Required IND: Y
Date Of Label Review: 12/16/1998
Status Code: C
Label Date: 12/16/1998
Origination Code: G
Hazard And Precautions: EYES/SKIN: MAY CAUSE IRRITATION. INHALATION: CAN CAUSE
  IRRITATION OF NASAL & RESPIRATORY PASSAGES. INGESTION: MAY CAUSE GI
  IRRITATION.								       
		IRRITATION, COUGH, SPUTUM.
=======================================================







































Appendix D  TSR Final Engineering Report
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I.	INTRODUCTION
As part of their science operations for the U.S. Department of Energy, Fermi National Accelerator Laboratory (Fermilab) of Batavia Illinois, employs a series of nitric acid solutions to etch transition metals, especially niobium, titanium, and alloys of these metals.  The etching operation produces small amounts of NO2 fumes.  These fumes are toxic and must be removed from the exhaust air stream.
By industrial standards, the etching operation is relatively small, operating at a maximum 2-4 days per week and not more than 8 hours per day.  During operation, the expected air volume flow rate is on the order of 1000 CFM.
Chicago Plastics, Inc. of Crystal Lake Illinois has been contracted by Fermilab to design, install, and start-up a ventilation system.  The system includes a fume scrubber for the removal of NO2 followed by a second stage to assure that no hydrogen sulfide (a by-product of NO2 scrubbing) is emitted.
The chemical work enclosure discharge will be directed through 2 scrubbing columns.  Each column uses recirculated solutions sprayed in counter flow to the discharge through a packed bed of high surface area polymer and operating at elevated pH levels.  As in any fume scrubber operation, it is necessary to blow down (i.e. collect at the base of the column and subsequently discharge) a small percentage of the recirculated liquid in order to maintain a stable chemical balance in the system.  Since the pH in both towers is high, it is necessary to neutralize that blow down prior to its discharge to the Batavia sanitary sewer system.  The neutralization agent will come from two sources: a dedicated 10%-15% sulfuric acid solution day tank, and acidic rinse water from the chemical process.
TSR Engineering Company, as a sub-contractor to Chicago Plastics, will design the wet chemistry portion of the neutralization operation.  This engineering report and accompanying drawings constitute the total design and specifications for the waste water neutralization.  The report will also serve as the primary operating manual, and can be submitted to the regulatory agencies for the narrative with any permit applications.
II.	SOURCES OF WASTE
There are two primary sources of waste which need to be neutralized.  The first is the continuous blow down of the fume scrubber system which amounts to a nominal 2-4 gallons per hour of operation.  This blow down will be directed to either TA-1, a 300 gallon holding tank, or directly to TA-2, a 400 gallon batch treatment reactor.  The second source is a small quantity of trace acid from equipment rinses.  These will periodically be transferred by the operator to a small 15 gallon holding tank, which in turn, is gravity drained to the batch treatment reactor.  More specifically:
A.	Fume Scrubbing
The chemical milling or acid etching operation which are to be conducted in the area generate a nitric acid fume, NO2.  This is a toxic, reddish brown gas which will be captured in the work enclosure where the etching is done.  From there it is directed to 2 fume scrubbers which run in series.
The first scrubber contains a recirculated solution of caustic soda maintained automatically by a pH controller at a pH of 12.4 ± 0.2.  A second set of automatic instrumentation pumps a solution of sodium hydrosulfide (NaHS) (also known as sodium bisulfide) to this sump.  Additions of sulfide are controlled on the basis of oxidation-reduction potential (ORP).  The sodium hydrosulfide reacts with the NO2 based on the following reactions.
	2 NO2 + 2 NaHS +H2O → N2 + Na2S2O3 + 2 NaOH
	2 NO2 + Na2S2O3 + 2NaOH → N2 + 2 Na2SO4 + H2O
These serve to remove the objectionable NO2 gas from the air stream.
The air then passes through the second scrubber operating at a pH of 12.6 ± 0.2 and employs a solution of caustic soda.  The high pH assures that no hydrogen sulfide (which conceivably could be generated in the first tower) ever passes to the atmosphere.  The pH is maintained by automatic instrumentation.

The recirculated solution from the scrubber #2 sump overflows into scrubber #1’s sump.  From there, in order to maintain a chemical equilibrium, a flow control and automatic timer control system provides a small but variable blow-down of the recirculated solution.  This blow-down is the primary source of waste for the neutralization.
B.	Acidic Equipment Rinses
Acids used in the processing will be collected separately and disposed of as hazardous waste; there will be no “spent acid” transferred to the neutralization system.  However, rinsing of the acid lines and tooling is required.  These acidic rinses will be periodically pumped by the operator to a small 15 gallon holding tank for addition to the neutralization reactor.  Anticipated volumes are 10-20 liters per week.  These acidic solutions contain none of the regulated metals.  Thus the solutions merely require the neutralization of free acid prior to their discharge.  Possible acids include hydrofluoric, nitric, sulfuric, and phosphoric.

III.	TREATMENT METHODS PROPOSED
The proposed treatment method is a straightforward neutralization employing sulfuric acid at a 10%-15% by volume concentration.  Process control procedures prevent an acidic solution from existing in the neutralization tank.  Alkaline conditions prevent chemical reactions that could yield hydrogen sulfide originating from scrubber stage #1.  Since the vast majority of the waste to be treated is alkaline, no provision is required for making alkaline additions.  None-the-less, the instrumentation will have the capability to add caustic feed at some future time, should that ever become necessary.
	A.	Separation of Collection and Treatment
In order to assure that the system can operate at any time, whether or not a batch treatment is in progress, there will be a separate overhead collection tank (TA-1) of approximately 300 gallons.  The automatic blow down will be directed to that tank.  TA-1 will equipped with a high level alarm to advise the operator that it is approaching its capacity.  It also has emergency overflow capability, with discharge into the reactor TA-2.
	

B.	Batch Treatment System
As necessary, the content of the holding tank will be manually transferred by gravity to the batch treatment reactor.  The latter is equipped with a level sensor to indicate to the operator that sufficient quantity has been transferred for the batch treatment to be initiated.  The batch treatment reactor incorporates an agitator, an automatic pH control system, and a chemical feed pump to transfer the 10%-15% sulfuric acid from a day tank to the reactor.
When the reactor has reached the operating volume, and after the acid holding tank (TA-3) has been drained into the reactor for self neutralization (recall, this is a small amount of acid, ~2% of the reactor volume), the batch treatment will be initiated by activating the automatic control system.  The pH controller will call for acid feed until a predetermined pH range has been reached.  Initially this will be set at 8.7-9.0.
As in most chemical feed systems, the predetermined pH set-point will likely be reached before complete mixing and stabilization of the solution in the reactor is achieved.  As total mixing takes place, the system may call for additional reagent to finalize and stabilize the pH.  Accordingly, in this design, each time that the pH set point is reached (and the chemical feed pump shut-off) a timer will be activated.  Once the timer senses that no additions have been made for a period of 30 minutes, it will signal that “batch complete” conditions have been reached.
The tank content can then be sampled and the “batch complete” conditions verified.  Such additional verification is an option only, and not a full time requirement.  The data logger in the panel will maintain the history of the batch neutralization so that the operator can verify that conditions indeed have been met.  Please note, the same data logger will also maintain a record of the pH and ORP in the scrubber recirculation loop #1, and the pH in scrubber recirculation loop #2.
C.	Pump Out
After the “batch complete” conditions have been verified, the operator will manually transfer the content of the waste to an existing sanitary sewer drain line by use of pump #1.
D.	Acid Waste Neutralization
As stated above, the various small amounts of acidic rinse water will be pumped by the operator to a 15 gallon holding tank (TA-3) located adjacent to the primary collection tank (TA-1).  The content of the acidic holding tank will be drained by gravity to the neutralization reactor immediately before the neutralization commences.  The advisory level control in the batch treatment reactor will be set at a level to accommodate that additional volume.
The purpose of separately collecting the acidic rinse waste and the alkaline blow-down waste is to assure that the conditions in the batch treatment reactor and/or the primary holding tank, always remain in the alkaline range.  That will make certain that there is no possibility of release of hydrogen sulfide as might result from the acidification of the blow down from the scrubber #1 recirculation loop.
E.	The Use of Day Tanks
There are 3 reagents which must be added to the system from day tanks, namely 1) 10%-15% by volume sulfuric acid (for the batch treatment), 2) caustic soda to maintain the appropriate pH levels in the 2 scrubber recirculation sumps, and 3) a solution of sodium hydrosulfide.  The latter will be consumed by reaction with the NO2 in scrubber column #1.  Since in this system the total quantity of each reagent is relatively small, it is more convenient to install 50 gallon day tanks than to attempt drawing reagents from drums or other shipping containers.  Furthermore, the use of day tanks simplifies the connection between the day tanks, the chemical feed pumps, and the points of delivery of those chemical feed pumps.  Thus, one need not repeatedly adjust the chemical feed pump suction hose.
F.	Day Tank Dilution
The design calls for a local water hose to be employed to first fill the day tanks to approximately 2/3 of their volume.  This would be followed by the addition of sulfuric acid, caustic soda, or bisulfide by means of small transportable containers or possibly a drum pump.  The sulfuric acid in the day tank should be at 10%-15% by volume.  The caustic soda is received at a 50% concentration and should be diluted to maintain a 20%-25% concentration.  Similarly, the bisulfide will be received as a liquid to be diluted to 20%-40% by volume.
The dilution of the sulfuric acid is strongly exothermic.  It is proposed that rather than repeatedly adding the 10%-15% at one time, once the day tank has been half emptied, a water addition be made followed by smaller acid addition of 5%-7%.  That eliminates any overheating concerns.  Operating protocols such as limiting the volume of the container available for adding acid will further alleviate the overheating possibility.
G.	Exact Concentrations in Day Tanks
The concentration of the solution in the day tanks is not critical.  The automatic control instrumentation will call for any quantity required to satisfy the set-points.  Thus, the instrumentation will call for a larger quantity of lower concentration, or a smaller quantity at higher concentrations.  Once the system has been in operation, the operating personnel may decide to increase or decrease the acid or caustic concentrations based on experience.
H.	pH Versus Concentration
The numerical relationship between pH and the caustic concentration as expressed in grams per liter is shown on the following table (pg7A).
Thus, pH 12 represents a nominal 0.25 pound in the 100 gallon sump, and pH 12.5 represents a nominal 1.1 pounds.  The higher one goes with the pH, a proportionally larger amount of acid will be needed.

IV.	TREATMENT PROCEDURE
A.	Batch Treatment Operation
The operator’s involvement in the batch treatment shall be made in the approximate order shown in this section.
1.	Verify that there are sufficient reagents in the day tanks to complete the neutralization process.
2.	Initial status shall be as follows; after the last treatment, the neutralization reactor (TA-2) shall have been pumped to sewer and the tank will be empty.  At this point, prior to any batch treatment, any accumulated content in TA-1 will be drained to TA-2.  Valve 1 can be left open.  That will allow any blow-down from the scrubber system to pass directly through TA-1 into TA-2.
3.	Acknowledge the TA-2 “operating level” advisory signal.  This shows that a sufficient volume has been accumulated to undertake a treatment.  To start treatment, valve 1 shall be closed and any further accumulation will take place in TA-1.  Note: for safety, a high level alarm in TA-1 will stop the blow-down.)
4.	Immediately before starting the treatment, any acidic rinse accumulation in tank TA-3 will be drained in its entirety to (TA-2) by opening valve 2.
5.	As soon as TA-3 has been completely drained, valve 2 shall again be reclosed and left closed.  (Note: both TA-1 & TA-3 do have emergency overflows into TA-2).
6.	The pH electrode shall be moved from the holding compartment to the active reactor section.  Start of the chemical feed system will be initiated by use of the HOA (hand-off-auto) switch.  The operator will place that switch from “off” to “auto”.
7.	Observe the initial pH.  This should be well above 10, despite the addition of the collected acidic materials.
8.	The instrumentation will feed dilute sulfuric acid into the reactor, based on the set points in the instrumentation.  When the desired pH has been reached, the chemical feed will cease, and a timer will be automatically activated.  The timer will assure that no additional feed has been required for a predetermined time period (such as 10-30 minutes).  The timer will then activate the “batch complete” advisory light and horn signal.  These will extinguish after 1 hour.
9.	Fermilab’s internal policy will dictate whether the operator can accept the reading from the instrumentation and/or from the data logger, or if further pH verification must be made by use of pH papers, a hand held pH meter, or by sending a sample to a laboratory for verification.
10.	Once the batch condition has been verified and accepted, the reactor can be pumped out by employing PU-1.  The HOA switch shall be placed in the “off” position and the electrode placed in its holding compartment to keep it wet when not in use.
11.	After pump out, one will be back at the initial status.  Step #2 above.
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Figure IV.A.1  Scrubber/Neutralizer Control Panel
B.	Maintenance Of pH Instrumentation Probes
The following is a procedure for bi-weekly* cleaning and weekly standardizing the pH probes:
I.	Cleaning – (Similar to ORP probes – one can use same rinse and acid)
1.	The operator shall obtain a clean, one-gallon container and fill it approximately one-half to two-thirds full of clean, fresh water.  This is to be used for rinsing the probes.
2.	One pint of 5-10% by volume solution of clean muriatic (hydrochloric) acid shall be maintained by the operator and used for approximately two to six weeks.
3.	Each probe, one at a time, shall be removed from the tank and rinsed in the fresh water.  It shall then be immersed for approximately one-half minute in the muriatic acid solution.  (In the event that the probe is coated with oil or grease, it must first be cleaned using a mild dishwashing detergent before the acid dip.)
4.	It will again be rinsed in the clean water, and lightly brushed with a soft, clean toothbrush or paper towel.  This must be done very gently.  It is to remove any solid crud remaining after the acid dip.
5.	The face of the salt bridge, if any, shall be vigorously brushed with the toothbrush.
6.	The cleaned or standardized probe can then be returned to the reactor.
*Depending on type of solution to be measured, the frequency may be changed based on field experience.
II.	pH Probe Standardization
1.	At least once per week*, the pH probes shall be standardized, using the appropriate standards.  This shall be done after the probe has been cleaned:
a.	After cleaning the probe, it shall be rinsed once again in fresh water, allowed to drain, and immersed in a standard pH 7 buffer.  The instrument shall be adjusted to match that standard.
b.	The probe shall then be rinsed and immersed in either pH 4 or pH 10 buffer.  Again, the instrument should be adjusted to match that second standard.
(NOTE:  If the operating conditions are below pH 7, use the pH 4 buffer.  If above seven, use the pH 10 buffer.)	
c.	Caution - - Generally do not reuse the buffers.  For economic reasons, sometimes the pH buffers can be used for 2-3 standardizations by storing them in a separate bottle.  NEVER return used buffer to the original fresh buffer bottle.
d.	On those occasions when the pH probes are used in reactors with lime precipitation, it may be necessary to clean them as frequently as once or twice a day and standardizing in no less frequency than every other day.  Otherwise, lime scale can invalidate the readings.
*Depending on type of solution to be measured, the frequency may be changed based on field experience.

C.	Maintenance of ORP Instrumentation Probes
The following is a procedure for bi-weekly* cleaning and bi-monthly* standardizing the ORP probes:
I.	Cleaning – (Same as for pH probes – Can use same rinse and acid)
1.	The operator shall obtain a clean, one-gallon container and fill it approximately one-half to two-thirds full of clean, fresh water.  This is to be used for rinsing the probe.
2.	One pint of 5-10% by volume solution of clean muriatic (hydrochloric) acid shall be maintained by the operator and used for approximately two to six weeks.
3.	Each probe, one at a time, shall be removed from the tank and rinsed in the fresh water.  It shall then be immersed for approximately one-half minute in the muriatic acid solution.  (In the event that the probe is coated with oil or grease, it must first be cleaned using a mild dishwashing detergent before the acid dip.)
4.	It will again be rinsed in the clean water, and lightly brushed with a soft, clean toothbrush or paper towel.  This must be done very gently.  It is to remove any solid crud remaining after the acid dip.
5.	The face of the salt bridge, if any, shall be vigorously brushed with the toothbrush.
6.	The cleaned probe can then be returned to the reactor.
*Depending on type of solution to be measured, the frequency may be changed based on field experience.
II.	ORP Standardization
1.	At least twice per month*, the ORP probes shall be standardized, using the appropriate standards.  This shall be done after the probe has been cleaned:
a.	After cleaning the probe, it shall be rinse once again in fresh water, allowed to drain, and immersed in a standard (200 or 600 MVP).  The instrument shall be adjusted to match that standard.
b.	Caution - - ORP standards are much more sensitive to contamination than pH buffers.  Do not reuse more than once.  NEVER return used standard to the original bottle.
c.	ORP readings are often influenced by other components of a waste stream (especially pH).  Thus, they are not as exact or as specific as pH readings.  Set points for the same redox reaction may vary from plant to plant and must be adjusted during system start-up.

	Chemical feed setting for the instrument is best coordinated with chemical test.  For example, the complete oxidation of cyanide is demonstrated by a positive test for free chlorine.  Instrument settings should be set for that ORP value.  Similarly, a test for the absence of hexavalent chrome should be the basis of that instrument’s setting.
*Depending on type of solution to be measured, the frequency may be changed based on field experience.
V.	SAFETY CONSIDERATIONS
It must be recognized that all solutions employed in the system must be handled with the usual precautions, including safety glasses and while filling day tanks, safety glasses combined with a face shield and appropriate acid and alkaline resistant gloves.
All protocols listed in the MSD sheets shall be followed; that in addition to whatever other safety requirements may be mandated by Fermi Laboratories’ internal safety policies.
Fermi Laboratories will provide the necessary eyewash and safety showers in the immediate area where chemicals are handled.  They will be appropriately identified, and all operating personnel made fully aware of any inherent dangers that handling the acid, caustic, and the strongly alkaline sodium bisulfide solution may entail.
There are no fire or explosive considerations in the particular chemistries employed in this simple neutralization system.  The primary risks are exposure to the eyes and possible acid or caustic irritation by skin contact.
VI.	BILL OF MATERIALS
	Fume scrubber system – The scrubber equipment is not part of the waste water pretreatment system.  It is only included herein, in narrative form, to clarify the interface between the generation of waste and the treatment thereof.  Also, the central control panel has the electrical components for both systems (scrubbing and waste water treatment).
	Scrubber system to include:
		2 – scrubbing towers 24” diameter x 25’ + high
		2 – 100 gallon recirculation sumps 24” x 48” x 30”
2 – recirculation pumps, Serfilco model # EH 1 1/2 3SC-D3.0, 
3 HP, 38 gpm @ 70’ head, pumps are PVC construction, and have a sealess cantilever design
1 – blower, 5 HP, with variable speed drive in ECP and two (2) primary speed settings, Hartzell model # 42-4-14-F100-FG-FCI-3
Sump #1 – to have pH and ORP sensors (controllers to be in ECP), and a 1/4 HP Lightnin direct drive mixer, 2 chemical feed pumps (0-10 gpH).  Feed pumps are to be operated by instruments in the control panel, as will a level control to operate the water feed in the sump #2
Sump #2 – pH sensor and chemical feed pump

		Please see schematic PID drawing #01 for further clarification.

Tanks for WT System
TA-1	General collection tank – 300 gallons 45” diameter x 60” molded polyethylene with 1” side bottom outlet with SS bulkhead fitting and a 1” overflow outlet with SS bulkhead fitting, model # TC4560-IA series, see drawing #3.  By Chem-Tainer Inc. or approved equal.
TA-2	Batch treatment reactor – 48” diameter x 48” tall, with 3” welded rim, ¾” polypropylene with no outlets.  Tank should have a pH probe storage compartment and a suction pipe support, see drawing #3.  By Chicago Plastic Systems or approved equal.
TA-3	Acidic rinse collection tank – 15 gallons working depth, 15” x 30” with 3/4” half coupling side bottom drain, and 1” overflow, half coupling 9” down, fabricated of 1/2” polypropylene or PVC, see TSR drawing #3.  By Chicago Plastic Systems or approved equal.
TA-4, 5, 6	Day tanks 55 gallons, 22” x 36” with molded cover fabricated of molded polyethylene with no fittings.  Chem-Tainer series AA or approved equal.
Agitators
AG-1	Agitator/Mixer to be ¼ HP gear driven, 350 RPM with 11.2” A-310 impeller & 36” shaft with adjustable clamp.  Lightnin model # EV-5P-25 or approved equal.
AG-2	Agitator/Mixer to be 1/4 HP, 1750 RPM direct drive with 26” shaft from mounting base & 3.6” marine impeller.  Mixer to be in vertical position with 10° offset plate.  Lightnin model # EV-1Q-25 or approved equal.
Pumps
PU-1	TA-2 pump out/transfer, air diaphragm pump to lift neutralized effluent to an overhead sewer line.  Pump to deliver a nominal 40 gallons/min @ 40 ft head.  Pump to be polypropylene construction with Wilflex faced diaphragm and balls.  Wilden model # P200-PKPPP-WF-PWF or approved equal.
PU-2 & PU-3	Scrubber recirculation pumps – These are part of scrubber system.  Pumps to be Serfilco sealess, vertical, cantilevered pumps, 3 HP of CPVC construction, 480 V, 3 phase.  Serfilco model # EH 1 ½ 3SC-D3.0 or approved equal.
CF-1	Chemical feed pump - Shall be an electronic diaphragm metering pump to add sulfuric acid to sump #2.  Pulsa-Feeder model LPH7SA-WTC-3, with a PVC body and Teflon diaphragm to deliver from 0.2-10.0 GPH.  Chemical feeder CF-1 shall be controlled by pH controller #1 (by Pulsa-Feeder Corporation, or approved equal).
CF-2, 3, 4	Chemical feed pumps – 110 volt magnetic activated diaphragm pumps to deliver 0-8 gpm against an open discharge.  Pumps to operate normally at 30%-60% of capacity.  Pumps to have Teflon faced diaphragms and ceramic check balls.  Pulsatronic model # LPK-7-SA-WTC3-XXX or approved equal.
	All 3 chemical feed pumps shall be identical, but may be set at different feed rates.

Valves – Automatic (note – manual valves to be furnished by installing contractor)
AV-1	Blow down – 3/8” PVC solenoid valve – normally closed, to be operated by a 115 V, 1 phase signal from a timer.  Valve to initiate the blow down from scrubber system.  Plastomatic model # EASY-MT-4V-12W-20-PV or approved equal.
AV-2	Water feed – 3/8” brass NC water supply valve to scrubber sump #2.  Need as determined by LC-3 in scrubber sump #1.  Asco model NC3/8-8210G073 or approved equal.
Steel
M-2	Tank stand/platform – to be fabricated of HRS as per TSR drawing #4.  Steel to be sandblasted to white metal and epoxy painted to suit chemical environment.  Fabrication by Elston Metal Tanks.  Sandblasting and painting by Astroblast or approved equal.
M-3	2 (two) Mixer support bridges – per TSR drawing #5.  Fabricated and sandblasted to white metal and epoxy painted.  Same as platform.
M-4	Five (5) pH/ORP probe holders – fabricated of 316 series stainless steel with stainless steel toggle clamp.  Four (4) for pH & ORP probes and one (1) for TA-2 probe storage compartment.  See TSR drawing #5.
M-5	Electrical control panel (ECP) – panel to be custom designed for this project and incorporate the controls for both the scrubber system and the waste water pretreatment.  Functional design by TSR Engineering, with electrical drawings and fabrication by Kelburn Engineering or approved equal.  Drawing to be reviewed by Fermilab before fabrication.

	Panel to be NEMA 4 cabinet for 460 V 3 phase input and to contain:
3 pH meters – Shark model 120 with remote pre-amplified probes
1 OPR meter – Shark model 120 with remote pre-amplified probe
1 Endress Hauser data logger model RSG-30-6 channel
5 Motor starters for fan-5 HP, 2 pumps-3 HP, 2 mixers- 1/4 HP
3 Level controls - # 1, 2, 3
2 Timers for AV-1 and batch complete signal
4 -15 amp slave relays for chemical feed pumps
1 Speed control for 5 HP blower motor with 2 set points
1 Common alarm or advisory horn with silence button
1 High level, batch complete, or pH and ORP out of control advisory lights
3 Photohelic switch gauges, 3,000 MPS series (by Dwyer)
1 24 V DC power supply for gauges
1 Disconnect switch and all fusing
2 Transformers for 120 V control circuitry chemical feed pumps and 24 V level control
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SIGMA-ALDRICH SR
Material Safety Data Sheet

Version 4.0
Revision Date 03/12/2010
Print Date 09/08/2011

1. PRODUCT AND COMPANY IDENTIFICATION

Product name : Sodium hydroxide

Product Number 1221485

Brand : Sigma-Aldrich

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

Telephone : +1800-325-5832

Fax : +1800-325-5052

Emergency Phone # T (314)776-6555

2. HAZARDS IDENTIFICATION
Emergency Overview

OSHA Hazards
Corrosive

GHS Label elements, including precautionary statements

Pictogram

Signal word Danger
Hazard statement(s)

H314 Causes severe skin burns and eye damage.

H402 Harmful to aquatic life.
Precautionary statement(s)

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

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

HMIS Classification

Health hazard: 3
Flammability: ¢
Physical hazards: 2
NFPA Rating
Health hazard: 3
Fire: o
Reactivity Hazard: 2
Special hazard.: W
Potential Health Effects
Inhalation May be harmful if inhaled. Material is extremely destructive to the tissue of the mucous
membranes and upper respiratory tract.
Skin May be harmful if absorbed through skin. Causes skin burns.
Eyes Causes eye burns.
Ingestion May be harmful if swallowed. Causes burns.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Sigma-Aldrich - 221465 Page 1 of 6
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Synonyms ;. ‘Caustic soda’

Formula : HNaO

Molecular Weight : 40.00 g/mol

CAS-No. [EC-No. [ Index-No. [ Concentration
Sodium hydroxide

1310-73-2 [215-185-5 [011-002-00-6 [ -

4. FIRST AID MEASURES

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

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

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

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

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

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media
Use extinguishing measures that are appropriate to local circumstances and the surrounding environment.

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

Further information
The product itself does not burn.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Use personal protective equipment. Avoid dust formation. Avoid breathing dust. Ensure adequate ventilation. Evacuate
personnel to safe areas.

Environmental precautions
Do not let product enter drains.

Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Keep in suitable, closed containers for disposal.

7. HANDLING AND STORAGE

Precautions for safe handling
Avoid formation of dust and aerosols.
Provide appropriate exhaust ventilation at places where dust is formed.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters

[ Components [ CAS-No. [ value [ Control | Update | Basis

Sigma-Aldrich - 221465 Page 2 of 6




image23.jpeg
parameters
Sodium 1310-73-2 | CEIL 2 mg/m3 1994-09-01 USA. ACGIH Threshold Limit Values
hydroxide (TLV)
Cc 2 mg/m3 1989-01-19 USA. OSHA - TABLE Z-1 Limits for Air
Contaminants - 1910.1000
TWA 2 mg/m3 1997-08-04 USA. Occupational Exposure Limits
(OSHA) - Table Z-1 Limits for Air
Contaminants
Cc 2 mg/m3 2008-01-01 USA. ACGIH Threshold Limit Values
(TLV)
Remarks Eye, skin, & Upper Respiratory Tract irritation

Personal protective equipment

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particle respirator type N100
(US) or type P3 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the sole
means of protection, use a full-face supplied air respirator. Use respirators and components tested and approved
under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection
Handle with gloves.

Eye protection
Face shield and safety glasses

Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work place.

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

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form pellets
Colour white

Safety data
pH 13.0- 14
Melting point 318 °C (604 °F)
Boiling point 1,390 °C (2,534 °F)
Flash point not applicable

Ignition temperature  no data available
Lower explosion limit no data available

Upper explosion limit no data available

Vapour pressure < 24.00 hPa (< 18.00 mmHg) at 20 °C (68 °F)
4.00 hPa (3.00 mmHg) at 37 °C (99 °F)

Density 2.1300 g/cm3

Water solubility no data available

10. STABILITY AND REACTIVITY

Chemical stability
Stable under recommended storage conditions.

Sigma-Aldrich - 221465
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Conditions to avoid
no data available

Materials to avoid
Strong oxidizing agents, Strong acids, Organic materials

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Sodium/sodium oxides

11. TOXICOLOGICAL INFORMATION

Acute toxicity
no data available

Skin corrosion/irritation
Skin - rabbit - Severe skin irritation - 24 h

Serious eye damage/eye irritation
Eyes - rabbit - Severe eye irritation - 24 h

Respiratory or skin sensitization
no data available

Germ cell mutagenicity
no data available

Carcinogenicity

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

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

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

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

Reproductive toxicity
no data available

Specific target organ toxicity - single exposure (GHS)
no data available

Specific target organ toxicity - repeated exposure (GHS)
no data available

Aspiration hazard
no data available

Potential health effects

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

Ingestion May be harmful if swallowed. Causes burns.

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

Eyes Causes eye burns.

Signs and Symptoms of Exposure

spasm, inflammation and edema of the larynx, spasm, inflammation and edema of the bronchi, pneumonitis, pulmonary
edema, burning sensation, Cough, wheezing, laryngitis, Shortness of breath, Headache, Nausea, Vomiting, Material is
extremely destructive to tissue of the mucous membranes and upper respiratory tract, eyes, and skin.

Additional Information
RTECS: WB4900000

12. ECOLOGICAL INFORMATION
Toxicity

Sigma-Aldrich - 221465 Page 4 of 6
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Toxicity to fish LC50 - Gambusia affinis (Mosquito fish) - 125 mg/l - 96 h

Toxicity to daphnia Immobilization EC50 - Daphnia - 40.38 mg/l -48 h
and other aquatic
invertebrates.

Persistence and degradability
no data available

Bioaccumulative potential
no data available

Mobility in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects

no data available

13. DISPOSAL CONSIDERATIONS

Product
Observe all federal, state, and local environmental regulations. Contact a licensed professional waste disposal service
to dispose of this material.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

DOT (US)

UN-Number: 1823 Class: 8 Packing group: Il
Proper shipping name: Sodium hydroxide, solid

Reportable Quantity (RQ): 1000 Ibs

Marine pollutant: No

Poison Inhalation Hazard: No

IMDG

UN-Number: 1823 Class: 8 Packing group: Il EMS-No: F-A, S-B
Proper shipping name: SODIUM HYDROXIDE, SOLID

Marine pollutant: No

IATA
UN-Number: 1823 Class: 8 Packing group: Il
Proper shipping name: Sodium hydroxide, solid

15. REGULATORY INFORMATION

OSHA Hazards
Corrosive

DSL Status
All components of this product are on the Canadian DSL list.

SARA 302 Components
SARA 302: No chemicals in this material are subject to the reporting requirements of SARA Title Ill, Section 302.

SARA 313 Components
SARA 313: This material does not contain any chemical components with known CAS numbers that exceed the threshold
(De Minimis) reporting levels established by SARA Title Ill, Section 313.

SARA 311/312 Hazards
Acute Health Hazard

Massachusetts Right To Know Components

Sigma-Aldrich - 221465 Page 5 of 6
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CAS-No. Revision Date
Sodium hydroxide 1310-73-2 2007-03-01

Pennsylvania Right To Know Components

CAS-No. Revision Date
Sodium hydroxide 1310-73-2 2007-03-01
New Jersey Right To Know Components
CAS-No. Revision Date
Sodium hydroxide 1310-73-2 2007-03-01

California Prop. 65 Components
This product does not contain any chemicals known to State of California to cause cancer, birth defects, or any other
reproductive harm.

16. OTHER INFORMATION

Further information

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

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

Sigma-Aldrich - 221465 Page 6 of 6
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SIGMA-ALDRICH It br
Material Safety Data Sheet

Version 4.0
Revision Date 03/12/2010
Print Date 09/08/2011

1. PRODUCT AND COMPANY IDENTIFICATION

Product name : Sulfuric acid

Product Number : 320501

Brand : Sigma-Aldrich

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

Telephone : +1800-325-5832

Fax : +1800-325-5052

Emergency Phone # 1 (314) 776-6555

2. HAZARDS IDENTIFICATION
Emergency Overview

OSHA Hazards
Target Organ Effect, Highly toxic by inhalation, Corrosive, Irritant

Target Organs
Teeth., LungsTeeth., Lungs

GHS Label elements, including precautionary statements

Pictogram ®

Signal word Danger
Hazard statement(s)
H303 May be harmful if swallowed.
H314 Causes severe skin burns and eye damage.
H330 Fatal if inhaled.
H402 Harmful to aquatic life.
Precautionary statement(s)
P260 Do not breathe dust/fume/gas/mist/vapours/spray.
P280 Wear protective gloves/protective clothing/eye protection/face protection.
P284 Wear respiratory protection.
P305 + P351 + P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing.
P310 Immediately call a POISON CENTER or doctor/physician.
HMIS Classification
Health hazard: 3
Chronic Health Hazard: *
Flammability: 0
Physical hazards: 2
NFPA Rating
Health hazard: 3
Fire: 0
Rea ity Hazard: 2
Special hazard.: w

Potential Health Effects
Sigma-Aldrich - 320501 Page 1 of 6




image28.jpeg
Inhalation May be fatal if inhaled. Material is extremely destructive to the tissue of the mucous
membranes and upper respiratory tract. Causes respiratory tract irritation.

Skin May be harmful if absorbed through skin. Causes skin burns. Causes skin irritation.
Eyes Causes eye irritation. Causes eye burns.
Ingestion May be harmful if swallowed. Causes burns.

3. COMPOSITION/INFORMATION ON INGREDIENTS

Formula : HySOy
Molecular Weight : 98.08 g/mol
CAS-No. [EC-No. [ Index-No. [ Concentration

Sulfuric acid
7664-93-9 [231-639-5 [016-020-00-8 [-

4. FIRST AID MEASURES

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

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

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

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

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

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media
Use extinguishing measures that are appropriate to local circumstances and the surrounding environment.

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

Further information
The product itself does not burn.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Use personal protective equipment. Avoid breathing vapors, mist or gas. Ensure adequate ventilation. Evacuate
personnel to safe areas.

Environmental precautions
Do not let product enter drains.

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

7. HANDLING AND STORAGE

Precautions for safe handling
Avoid inhalation of vapour or mist.

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

Sigma-Aldrich - 320501 Page 2 of 6
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters

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

ACGIH 2004 Adoption
Sulfuric acid contained
Thoracic fraction

in strong inorganic acid mists

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

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

Personal protective equipment

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

Hand protection
Handle with gloves.

Eye protection

Tightly fitting safety goggles. Faceshield (8-inch minimum).

Skin and body protection
Choose body protection according to the amount and concentration of the dangerous substance at the work place.

Hygiene measures

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

workday.

Appearance

Form

Safety data

pH

Melting point

Boiling point

Flash point

Ignition temperature
Lower explosion limit
Upper explosion limit
Vapour pressure
Density

Water solubility

Relative vapour
density

8igma-Aldrich - 320501

9. PHYSICAL AND CHEMICAL PROPERTIES

liquid

1.2at5g/l
3°C (37 °F)

no data available

not applicable

no data available

no data available

no data available
1.33 hPa (1.00 mmHg) at 145.8 °C (294.4 °F)
1.80 - 1.84 g/cm3

soluble

3.39
- (Air=1.0)

Page 3 of 6
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10. STABILITY AND REACTIVITY

Chemical stability
Stable under recommended storage conditions.

Possibility of hazardous reactions
Reacts violently with water.

Conditions to avoid
no data available

Materials to avoid

Bases, Halides, Organic materials, Carbides, fulminates, Nitrates, picrates, Cyanides, Chlorates, alkali halides, Zinc
salts, permanganates, e.g. potassium permanganate, Hydrogen peroxide, Azides, Perchlorates., Nitromethane,
phosphorous, Reacts violently with:, cyclopentadiene, cyclopentanone oxime, nitroaryl amines, hexalithium disilicide,
phosphorous(lIl) oxide, Powdered metals

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Sulphur oxides

11. TOXICOLOGICAL INFORMATION

Acute toxicity
LD50 Oral - rat - 2,140 myg/kg

LC50 Inhalation - rat- 2 h - 510 mg/m3

Skin corrosion/irritation
Skin - rabbit - Extremely corrosive and destructive to tissue.

Serious eye damage/eye irritation
Eyes - rabbit - Severe eye irritation

Respiratory or skin sensitization
no data available

Germ cell mutagenicity
Carcinogenicity

The International Agency for Research on Cancer (IARC) has determined that occupational exposure to strong-inorganic-
acid mists containing sulfuric acid is carcinogenic to humans (group 1).

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

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

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

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

Reproductive toxicity

Specific target organ toxicity - single exposure (GHS)
no data available

Specific target organ toxicity - repeated exposure (GHS)
no data available

Aspiration hazard
no data available

Potential health effects

Inhalation May be fatal if inhaled. Material is extremely destructive to the tissue of the mucous
membranes and upper respiratory tract. Causes respiratory tract irritation.
Ingestion May be harmful if swallowed. Causes burns.

Sigma-Aldrich - 320501 Page 4 of 6
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Skin May be harmful if absorbed through skin. Causes skin burns. Causes skin irritation.
Eyes Causes eye irritation. Causes eye burns.

Signs and Symptoms of Exposure

Material is extremely destructive to tissue of the mucous membranes and upper respiratory tract, eyes, and skin., spasm,
inflammation and edema of the larynx, spasm, inflammation and edema of the bronchi, pneumonitis, pulmonary edema,
burning sensation, Cough, wheezing, laryngitis, Shortness of breath, Headache, Nausea, Vomiting, Pulmonary edema.
Effects may be delayed., To the best of our knowledge, the chemical, physical, and toxicological properties have not
been thoroughly investigated.

Additional Information
RTECS: WS5600000

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

Persistence and degradability
no data available

Bioaccumulative potential
no data available

Mobility in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects

no data available

13. DISPOSAL CONSIDERATIONS

Product
Observe all federal, state, and local environmental regulations. Contact a licensed professional waste disposal service
to dispose of this material.

Contaminated packaging
Dispose of as unused product.

14. TRANSPORT INFORMATION

DOT (US)

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

Reportable Quantity (RQ): 1000 Ibs

Marine pollutant: No

Poison Inhalation Hazard: No

IMDG

UN-Number: 1830 Class: 8 Packing group: Il EMS-No: F-A, S-B
Proper shipping name: SULPHURIC ACID

Marine pollutant: No

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

15. REGULATORY INFORMATION

OSHA Hazards
Target Organ Effect, Highly toxic by inhalation, Corrosive, Irritant
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DSL Status
All components of this product are on the Canadian DSL list.

SARA 302 Components

CAS-No. Revision Date
Sulfuric acid 7664-93-9 2007-03-01
SARA 313 Components
CAS-No. Revision Date
Sulfuric acid 7664-93-9 2007-03-01
SARA 311/312 Hazards
Acute Health Hazard, Chronic Health Hazard
Massachusetts Right To Know Components
CAS-No. Revision Date
Sulfuric acid 7664-93-9 2007-03-01
Pennsylvania Right To Know Components
CAS-No. Revision Date
Sulfuric acid 7664-93-9 2007-03-01
New Jersey Right To Know Components
CAS-No. Revision Date
Sulfuric acid 7664-93-9 2007-03-01
California Prop. 65 Components
WARNING! This product contains a chemical known to the State of CAS-No. Revision Date
California to cause cancer. 7664-93-9 2007-09-28
Sulfuric acid

16. OTHER INFORMATION

Further information

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

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