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STABILIZATION OF CONTAMINATED SURFACES

USING POLYUREA COATINGS

1.0 Scope
Polyurea is a plural-component chemical compound that is an excellent fixative for radioactive contamination.  Different formulas of polyurea are available for different applications and may be applied to the contaminated surfaces using one of two methods: (1) hand-painted using a “slow gel” formula, or more typically, (2) sprayed onto a prepared surface using the Perma-Tech® system.  The Perma-Tech® system consists of multiple machine components that control the mixing and application of polyurea coatings.  This procedure addresses general area preparation requirements, set-up, operation and routine maintenance of the Perma-Tech® system, hand application of polyurea compounds, documentation, and safe work practices.  Specific requirements for area and enclosure setup, contamination control, local and/or fixed ventilation, personnel protective equipment, waste generation, and any other issues that are related to work performed within a particular area are addressed in the associated Work Instruction. With the exception of routine maintenance, the Perma-Tech® system is repaired in accordance with the provisions of Section 3.3.1 of this procedure and is to be performed by the manufacturer or authorized vendor.  This procedure is applicable to Battelle Columbus Laboratories Decommissioning Project (BCLDP) personnel associated with contamination stabilization.

2.0 Purpose
The purpose of this procedure is to insure safe and effective operation of the Perma-Tech® system in accordance with the provisions of the manufacturer’s requirements and within the scope of BCLDP operations.

3.0 References / Definitions / Developmental Resources

3.1 References
3.1.1 DD-OP-075, Area Decontamination for the BCLDP

3.1.2 WA-OP-020, Identification, Segregation, Separation & Documentation of Low Level and Radioactive Mixed Waste

3.1.3 SIH-PP-04, Hazardous Energy Control Program
3.1.4 HP-OP-012, Radiological Area Posting and Access Control
3.1.5 DD-OP-076, Decontamination Using Strippable Coating
3.1.6 QD-AP-05.2, Work Instructions
3.1.7 

3.2 Definitions

See the BCLDP Procedure Dictionary for definitions of the following terms:

Perma-Tech® System

Probler Gun

Polyurea Coating 




3.3 Developmental Resources
3.3.1 Glas-Craft MXII (PERMA-TECH X-400) Operation and Service Manual

3.3.2 BCO Safe Work Practices Handbook

3.3.3 Glas-Craft Probler Dispense Gun User Manual

3.3.4 
4.0 General
4.1.1 The Perma-Tech® system shall be installed, operated and maintained in accordance with the provisions of the manufacturer’s requirements.  See Sections 3.3.1 and 3.3.2 of this procedure.

4.1.2 Application of sprayed or painted polyurea coating(s) shall be performed in accordance with the provisions of Reference 3.1.1, the applicable Work Instruction, and this procedure.

4.1.3 Only chemicals approved for use with the Perma-Tech® system by the manufacturer shall be used.  

4.1.4 Only chemicals that have been approved for use by the Low Level Waste (LLW) Project Manager shall be used.  The LLW Project Manager shall verify Waste Acceptance Criteria (WAC) for the anticipated disposal sites.

4.1.5 Chemicals shall be isolated from potential ignition sources.  Do not perform welding, cutting or grinding operations near the chemicals either in storage or in use. 

4.1.6 Chemicals will be stored in accordance with the provisions of the manufacturer’s instructions.  Chemical protective equipment requirements will be described in DDO-195, Safety Industrial Checklist.  See Section 5.2 for supplemental requirements and precautions.

4.1.7 Only personnel qualified in accordance with the provisions of this procedure may set-up or operate the Perma-Tech® system.

4.1.8 Do not perform service or maintenance on the Perma-Tech® system unless the unit has been tagged out of service in accordance with the provisions of Reference 3.1.3 of this procedure.

4.1.9 During the painting or sprayed coating application period and the required length of time after the application process has ceased, the work area shall be controlled to prevent unauthorized access.

5.0 Procedure
Qualified BCLDP Staff Technicians shall perform the requirements of this procedure, unless otherwise specified.  Staff Technicians may also be noted as “system monitors” or as “spray gun operators”.

5.1 Selection of Polyurea Coatings

5.1.1 Determine if the task requires hand-painting or a machine spray coating application.  Primary factors for consideration include the size, shape and dimensions of the work area, the thickness (in mils) of the polyurea coating, and the amount of surface preparation required.  While the final chemical compound is known as “polyurea” for both types of applications, hand-painting requires the combination of chemicals that will cure more slowly (~13 minutes) than that of the sprayed applications (~15 seconds).  For both applications, the composition chemicals are known as “Part A” and “Part B”

CAUTION: Do not commingle Part A / Part B chemicals used for hand painting with that used for spray coating applications.

5.1.2 If a spray coating application is desired, determine if a “pure” or “hybrid” type of polyurea is required.  “Hybrid compounds are typically less expensive while pure compounds may be used for a greater variety of surfaces (depending upon preparation).  See Section 3.3.1 of this procedure for supplemental information regarding the selection of hybrid or pure compounds.

5.2 General Safety Requirements
5.2.1 Chemical Storage and Control

5.2.1.1 Chemicals shall be stored in original, labeled containers in accordance with any limitations indicated on the labels.

5.2.1.2 Chemicals must be stored in well-ventilated, temperature controlled (40oF to 120oF) areas.

5.2.1.3 Do not open chemical containers until the chemical is ready for use.  After use, re-seal the original container thoroughly to avoid moisture contamination.

5.2.2 Chemical Spills

If there is a spill of any chemical (Types “A” or “B”), observe the following:

WARNING: Type “A” material has a Health Hazard Rating of “3” and is both a known skin/eye contact hazard and a corrosive hazard.  Reference the MSDS and DDO-195 for other precautions and safe work practices.

A. Evacuate and isolate the area.  Notify personnel to avoid contact.

B. Only qualified individuals with appropriate personnel protective equipment shall respond to spills.  Personnel protective equipment shall include a paper coverall, chemical-resistant gloves, chemical resistant shoecovers, and a designated respiratory protection device, which covers the eyes and face, at a minimum.  Additional equipment for response shall be identified on DDO-195.

C. Prevent further spillage.

D. Contain and absorb spills using an absorbent approved by the LLW Project Manager.

E. Shovel the absorbed material into a designated drum or plastic bag and contact the LLW Project Manager. 

F. If a Type “A” spillage occurs, perform Steps A-E, then decontaminate the spill area with an approved decontamination neutralizing agent in accordance with the directions of the LLW Project Manager.

5.2.3 Personnel Protective Equipment

Personnel Protective Equipment shall be designated on DDO-195 and utilized in accordance with the provisions of the applicable Work Instruction and this procedure.

5.2.4 Personnel Access

Exposure to aerosols generated during the polyurea application process is prohibited without the use of specified personnel protective equipment.  Access to work areas shall be strictly controlled to prevent unauthorized access to areas during the polyurea coating application period and the required length of time after the coating application has been completed.

WARNING: Do not wear contact lenses when working with the Part “A” chemical.

5.3 General Area Preparation 

The BCLDP Staff Technician shall perform the requirements of Section 5.3 of this procedure, unless otherwise noted.

5.3.1 Polyurea compounds can be used to stabilize either contaminated floor/wall/ceiling surfaces or the surfaces of contaminated equipment.  In some cases, it will be necessary to set up a “spray booth” for containment and ventilation.  In these cases, the Work Instruction will address specific applications and set-up.  General area preparation shall be performed as follows:

5.3.2 Establish a Decontamination Kit in close proximity to the anticipated work area. 

NOTE:
Components of the Decontamination Kit shall be compiled at the direction of the LLW Project Manager and shall be used in conjunction with the provisions of DDO-195.

5.3.3 Mask all surfaces to a designated height (with the exception of the contaminated surfaces to be stabilized) in accordance with the provisions of the applicable Work Instruction.  Polysheeting, herculite, wood or other materials can be used to mask surfaces.

5.3.4 If required by the applicable Work Instruction, the surface shall be prepared for coating.  Determine if the coating is permanent or temporary.  If permanent, a light sanding of a cleaned surface will increase the adhesion properties of the polyurea compound.  If the surface must be removable, pretreat the cleaned surface with a release agent, e.g., silicone spray or a booth-coat type product, which is approved by the BCLDP LLW Project Manager.  After establishing the permanence of the surface, prepare or clean the surface for coating by one or more of the following techniques:

5.3.4.1 Dry vacuuming,

5.3.4.2 Wet mopping,

5.3.4.3 Surface scrubbing, 

5.3.4.4 Surface Scraping,

5.3.4.5 Pressure washing, and/or filling surface cracks to provide a bondable surface, or the 

5.3.4.6 Application of an approved primer.

5.3.5 Verify adequate ventilation in accordance with the provisions of the Work Instruction.  See Attachment 1 of this procedure.  If an enclosure is utilized, verify that the intake ducting of the portable ventilation system is properly installed.  Verify that masked-off surfaces do not adversely impact the supply of make-up air into the work area

5.3.6 Verify that proper chemical storage and segregation requirements are observed during the set-up of the equipment.

WARNING:
Improper control of polyurea chemicals can result in personnel exposure to chemical hazards.

5.3.7 Health Physics staff shall establish radiological controls in accordance with the provisions of Reference 3.1.4 of this procedure.

5.4 Application of Hand-Painted Polyurea Coating

The BCLDP Staff Technician shall perform the requirements of Section 5.4. of this procedure.

NOTE: Hand-painted polyurea coatings are the result of the hand-mixing of two chemicals, Part A and Part B; specifically designed for that application.  The chemicals used for hand-painting do not require either heat or pressure for the application.  Combination of Part A and Part B chemicals result in a 100% solid compound within 13 minutes.  

5.4.1 Select the desired quantity of Part A and Part B chemicals (typically less than one gallon).  The chemicals are mixed in a 1:1 ratio in a clean common container.

WARNING: During the collection of Part A and Part B chemicals, utilize safe work practices as described in Section 5.2 of this procedure.

5.4.2 The materials are mixed using a hand trowel or mixing arm to the consistency of thick paste or sap.  The mixture is designed to flow and to adhere to vertical surfaces.
WARNING: Upon mixing, the chemical quickly (within 15 seconds) undergoes an exothermic reaction in which heat is generated and released(up to 140oF).  Exercise caution during application and use appropriate personal protective clothing.

5.4.3. Quickly apply the mixture to the prepared surface using a paint brush or trowel.  A typical pass of a paint brush will result in a surface thickness of 8-10 mils.

5.4.4. The mixture should completely solidify within 13 minutes and cure completely within 24 hours.


5.4.5. Mix additional compound as required.

5.5 Operating Description of Perma-Tech® System

5.5.1 The Perma-Tech® system consists of the following primary assemblies:

5.5.1.1 Motor and operating controls to power the unit.  A single phase, 200/240 VAC @ 50/60 HZ power source is required.

5.5.1.2 Probler or Gussemer spray gun assembly to mix, dispense, and apply the chemical compound.

5.5.1.3 Heated hose assembly to maintain the chemicals in a fluid state until dispensed from the Probler/Gussemer spray gun.

5.5.1.4 Pneumatic pumping and proportioning system to heat and pump the chemical from their original containers into the unit.  The pump requires an air source of 47 cfm @ 100 psi.  An air dryer should be used to minimize the moisture content in the air stream.  Air line to the Perma-Tech® control console should be at least ½” inner diameter for 25 feet in length or less and ¾”inner diameter for lengths greater than 25 feet.

5.5.2 Chemicals may be pre-heated using band heaters wrapped around their respective containers (usually drums).  The Chemicals can be heated using the “Artic Pack” heater unit when operating in colder temperatures.  To operate the “Artic Pack”, turn the unit on and set the temperature to the desired temperature (95 degrees in most cases).   To adjust the temperature, depress the blue button underneath the digital readout while depressing either the increase (2nd button) or decrease (3rd) button.  Do this for each of the digital readout displays. 

5.5.3 When not spraying the chemicals can be re-circulated throughout the unit and the hose, which will keep the material hot.  Simply turn the two recirculation valves located at the base of the hose to open.  When spraying the chemical, both of these valves will have to be in the closed position.

5.5.4 Upon completion of the heating, the chemicals are pumped to the proportioning system through the heated hose.  Mixing takes place in the spray gun chamber and the polyurea is sprayed onto the surface.  The polyurea will typically gel within 15-45 seconds depending upon the type of polyurea being used.      

5.6 Set-up of the Perma-Tech® system
The Perma-Tech® system monitor shall perform the requirements of Section 

5.4 of this procedure unless otherwise noted.

5.6.1 Place the air compressor in position in accordance with the provisions of the Work Instruction.

5.6.2 Verify that the Perma-Tech® system has been properly positioned and secured for operation in accordance with the provisions of the Work Instruction and Section 5.3 of this procedure.  See Exhibits 3 through 8 of this procedure for description of system components.

5.6.3 As it may be required to move the Perma-Tech® system during spray operations, verify that the planned spray pattern allows movement of the unit and personnel egress from the work area.
5.6.4 Connection of Hose Assembly from Perma-Tech® system to Spray Gun 

5.6.4.1 Connect the hose assembly to the spray gun by connecting the chemical hose fittings with the “union” assemblies.  Assemble until all connections are tight. 

5.6.4.2 Connect the air hose assembly to the spray gun with union assemblies.

5.6.4.3 Thoroughly wrapped each connected fitting with several layers of electrical tape to prevent electrical arcing or short circuiting.

WARNING:  Failure to wrap fittings with electrical tape may result in a short circuit.

5.6.4.4 Check that all fittings are secure and taped.

5.6.5 The BCLDP Electrician shall set-up and verify all electrical connections.

5.6.6 Verify the following:

5.6.6.1 All hose (chemical and air) fittings are securely tight.

5.6.6.2 Circuit breaker on Control Box should be switched to OFF position.

5.6.6.3 Main Air regulator turned (counter-clockwise) to OFF position.

5.6.7 Activate the air compressor and the Perma-Tech® system.
NOTE: The Perma-Tech® system shall remain outside the anticipated work area.  Only the heated hoses and Probler gun shall enter the anticipated work area.

5.7 Start-Up of the Perma-Tech® system
The Perma-Tech® system monitor shall perform the requirements of Section 5.7 of this procedure unless otherwise noted.

NOTE: There are some preliminary operations that must be performed before the initial operation, or if the Perma-Tech® system is being returned to service after a long hiatus.  These operations are described in detail in Section 3.3.1 of this procedure.

NOTE: See Exhibit One of this procedure for the Perma-Tech® Start-Up Checklist.  The Start-Up Checklist is a mechanism to assure that all critical steps during start-up are performed.  The Start-Up Checklist steps do not necessarily have to be performed in chronological order.

5.7.1 Enter the work area in which the Perma-Tech® system is located accordance with the provisions of the applicable Radioactive Work Permit (RWP) and Work Instruction. 

5.7.2 Turn ON the drum mixer for Part B.  Part B should be mixed for at least one hour prior to application.
5.7.3 Sentence Removed
5.7.4 Set transfer pumps in place.
5.7.5 Adjust air regulators to 30-50 psi to fill the system.  The transfer pumps will cycle to fill the pumps, heaters and hose and then stop.
5.7.6 Verify that chemicals have been prepared for use (storage, segregation, connections, etc.) in accordance with the provisions of the MSDS and this procedure.
5.7.7 Verify that the Main Proportioning Unit Regulator is dialed (counter-clock-wise) to zero “0”.
5.7.8 Slowly adjust Regulator on the Perma-Tech® system to control transfer pumps.  Regulator should be dialed up to 90-100 psi.
CAUTION: Turn transfer pump air Regulator on slowly.  Pumps should cycle slowly until hoses are full of material.

5.7.9 Turn on Main Power.

5.7.10 Turn on Hose Control.  This is done by pushing IN the green button.  Adjust temperature to desired setting by depressing the blue “SET” button and press the “۷” or “۸” button on the controller SIMULTANEOUSLY until desired temperature setting is achieved.
NOTE: Allow the hose to warm up for 45 minutes to 1 hour OR until hose heat is at least 120oF.  If it is necessary to adjust temperature on the Hose Controller, push and hold IN the blue button.  Push the up or down arrow to desired temperature.  To see the actual temperature of the liquid in the hose(s), push the blue button once and release.  The actual temperature will be displayed for 10 seconds.  To facilitate hose heating, the hose should be uncoiled fully during heating and raised above cold floor surfaces.

5.7.11 Turn on the ISO and POLY heaters by pushing IN the green button (Part A and Part B should be pre-heated).

5.7.12 Adjust the temperature to desired setting .  The ISO and POLY controllers operate exactly the same as the Hose Controller.

NOTE: Allow 2 to 3 minutes for material to heat.

5.7.13 Turn Purge Air and Material Valves ON at Probler Gun.

5.7.14 Relieve any excess air pressure by briefing triggering the gun.

5.7.15 Dial-up Main Proportioning Unit regulator to desired pressure.

NOTE: Standard operating pressure should be set at 100 psi.

5.7.16 Spray polyurea coating material onto a piece of herculite to verify chemical mix and reaction are correct.  If not, verify system settings per Section 5.7 of this procedure.

5.7.17 Document status of the Perma-Tech® System Start-Up Checklist.

5.7.18 The Perma-Tech® system should be ready for operation.

5.8 Operation of the Perma-Tech® System

The Perma-Tech® spray gun operator shall perform the requirements of Section 5.8 of this procedure unless otherwise noted.

5.8.1 Enter the work area in accordance with the provisions of the applicable Radioactive Work Permit (RWP) and Work Instruction.  Communication equipment should be utilized to facilitate operations.
5.8.2 The Perma-Tech® system monitor shall verify that the system is at the required pressures and temperatures.  Failure to achieve required pressures and temperatures will result in a spray coating that does not cure properly and is unacceptable for usage.
5.8.3 Operation of the Spray Gun shall be performed as follows:

WARNING: Do not place any part of the body in the path of the material spray.  Do not point the spray gun at or near other personnel.  Do not look into the spray gun (Mixing Chamber) orifice at any time.

5.8.4 Apply the spray coating by passing the spray gun in a wide swath in front of your body.  A slight overlap of the spray coating is desired.  The angle of the spray gun should remain constant to the sprayed surface during each swath.  This should assure even coverage.  The material will solidify within 15 seconds of application.  Repeat multiple passes until the desired thickness of material is achieved.

5.8.5 In the event of a problem with system operation, the Perma-Tech® system may be immediately shut down by pushing the Emergency Stop Button on the Perma-Tech® console.  The Spray gun operator shall advise the Perma-Tech® system monitor to shut down the system.  When pushed, all operational functions cease.  To reset, turn handle on push button, however, all functions will remain off until reset individually.

.

5.9 Shutdown of the Perma-Tech® system Equipment

NOTE: See Exhibit Two of this procedure for the Perma-Tech® Shut-Down Checklist.  The Shut-Down Checklist is a mechanism to assure that all critical steps during shut-down are performed.  The Shut-down Checklist steps do not necessarily have to be performed in chronological order.


5.9.1 The system monitor shall turn the Main circuit breaker to OFF.
5.9.2 The spray gun operator shall check for leaking seals on Probler Gun as follows:

5.9.2.1 Turn OFF gun incoming air by closing Gun Air Switch.

5.9.2.2 Wait approximately 10-20 seconds, then turn ON incoming air by opening Gun Air Switch.

5.9.2.3 Repeat three times.

5.9.2.4 If any material has been purged from the gun, the seals are leaking and must be replaced in accordance with the provisions of Section 3.3.3 of this procedure.

5.9.3 The spray gun operator shall check for leaking Material Valve as follows:

5.9.3.1 Turn OFF both Material Valves.

5.9.3.2 Trigger gun several times.

5.9.3.3 Turn OFF Gun incoming air by closing Gun Air Switch.

5.9.3.4 Trigger Gun several times.

5.9.3.5 If additional material is purged, the Material Valves are leaking.

5.9.3.6 Correct leaks by taking off Black Knobs and turning packing 1/8 to ¼ (clockwise) turns at a time until the leak has stopped.  Recheck per Section 5.9.3 of this procedure.

5.9.4 The spray gun operator shall check side blocks as follows:

5.9.4.1 Turn OFF the Gun Air Switch.

CAUTION: Before removing side blocks, verify that both Gun Material Valves are in the fully OFF position.  Material will flow freely if Valves are on when the side blocks are removed.

WARNING: Point Gun side blocks down, away from all personnel.  Existing fluid pressures could cause material to exit the side blocks with considerable force.

5.9.4.2 Take off side blocks by removing screws.

5.9.4.3 Examine the sides of the Mixing Chamber for scratches and/or material build-up.  If there is material, carefully remove the material without scratching the seal surfaces (sides).  A solvent approved by the LLW Project Manager may be used to clean any accumulated material.  Keep the Gun Chamber tilted toward the ground so that solvent does not run back into the gun.

NOTE: The approved solvent shall remain OUTSIDE the BCLDP Controlled Areas.  The Probler gun assembly or other component shall be released by Health Physics from the Controlled Area prior to cleaning.

5.9.4.4 Place high quality, white lithium grease into each side of the Gun Front Housing and on the Side Block Seals.

5.9.4.5 Use a #50 drill bit to clean out the Mixing Chamber exit passage.  Use a #55 drill bit to clean out the inlet side holes of the Mixing Chamber.

CAUTION:  When using a drill bit, do not scratch the Mixing Chambers polished surfaces.

5.9.4.6 Re-assemble the side blocks and tighten the screws securely.  Grease should appear at the tip of the Mixing Chamber.  DO NOT OPEN the Gun Air Switch because this will purge grease from the gun.

5.9.4.7 Reduce Main Air Regulator setting to zero “0”.

5.9.4.8 Visually inspect entire system for leaks.

5.9.4.9 Turn OFF main air supply.

CAUTION: At shutdown, do not bleed fluid pressure from the system.

5.9.5 Document shutdown on the Perma-Tech® System Shutdown Checklist.

5.9.6 Exit the work area normally in accordance with the provisions of the applicable Work Instruction.

5.10 Shift Maintenance and Trouble-shooting of Perma-Tech® system Equipment
The Perma-Tech® system monitor or spray gun operator shall perform the requirements of Section 5.10 of this procedure unless otherwise noted.

5.10.1 Shift maintenance shall be performed in accordance with the provisions of Section 3.3.1 of this procedure as follows:

5.10.1.1 Probler Spray Gun

A. Clean the spray gun filter after every use.

B. Remove and clean the spray chamber after each use.

5.10.1.2 Proportioning Pump

A. Drain the Water Trap after every use.

5.10.1.3 Pumping System

A. Clean the fluid filters every other week during continued usage.

B. Operate the pumping system every 2-3 weeks OR fill the Heat Exchanger Assembly with approved pump lubrication for long periods of down time.

5.10.2 Trouble-shooting, including routine overhaul, overpressurization of system, air supply, hose installation on base unit, electrical problems, etc., shall be performed in accordance with the provisions of Section 3.3.1 and 3.3.3 of this procedure.

5.11 Documentation of Spray Application Operations
5.11.1 The Task Leader or D&D Supervisor shall complete DDO-103, Summary and/or Special Report, detailing a summary of the daily work activities and any other documentation required by the provisions of the applicable Work Instruction.

5.11.2 The Perma-Tech® System Start-Up/Shut-Down Checklists shall be submitted to Project Records in accordance with the provisions of Section 6.0 of this procedure.

6.0 Records

Documents generated during the performance of this procedure shall be submitted to Project Records with the applicable Work Instruction in accordance with the provisions of Reference 3.1.6 of this procedure.

· Summary and/or Special Report Form

· Safety Industrial Checklist

· Perma-Tech® System Start-Up Checklist
· Perma-Tech® System Shut-Down Checklist
7.0 Forms , Exhibits and Attachments

7.1 Forms
· DDO-103, Summary and/or Special Report Form (See Reference 3.1.6)
· DDO-195, Safety Industrial Checklist (See Reference 3.1.6)

7.2 Exhibits
· Exhibit 1, Perma-Tech® System Start-Up Checklist
· Exhibit 2, Perma-Tech® System Shut-Down Checklist
· Exhibit 3, Perma-Tech® System Assembly (Front View and Component Description)
· Exhibit 4, Perma-Tech® System Assembly (Rear View and Component Description)
· Exhibit 5, Perma-Tech® System Control Box Assembly
· Exhibit 6, Perma-Tech® System Probler Spray Gun
· Exhibit 7, Perma-Tech® System/Hose/Spray Connection Diagram
· Exhibit 8, Material Flow Schematic
7.3 Attachments

· Attachment 1, Ventilation Planning Diagram
Exhibit 1
Perma-Tech® System Start-up Checklist
Exhibit 2
Perma-Tech® System Shut-Down Checklist
Exhibit 3

Perma-Tech® System Assembly (Front View and Component Description)

Exhibit 4
Perma-Tech® System Assembly (Rear View and Component Description)

Exhibit 5
Perma-Tech® System Control Box Assembly

Exhibit 6

Perma-Tech® System Probler Spray Gun

Exhibit 7

Perma-Tech® System/Hose/Spray Connection Diagram

Exhibit 8

Material Flow Schematic
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Ventilation Planning Diagram
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Model GX-7 Spray Gun Operating Manual





GX-7-400 Gussemer Gun
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GX-7-400 Spray Gun Operating Manual
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NOTE:  If using the Gussemer Gun, do so in accordance with the reference 3.1.7.  Only personnel who have been trained in accordance with reference 3.1.7 as well as have had hands on training from a qualified Gussemer Gun operator shall be allowed to use the Gussemer Gun.  
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