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OPERATION AND MAINTENANCE OF

THE ALKOTA PRESSURE WASHER

1.0 Scope
This procedure addresses the daily operation, the routine maintenance, and the general processes for wastewater management for the Alkota pressure wash system. Specific requirements for area and enclosure setup, contamination control, wastewater control, daily Alkota documentation requirements, and any other issues that are related to work performed within a particular area are addressed in the associated Work Instruction. The Alkota system is repaired in accordance with the provisions of Section 3.3.1. of this procedure and is be performed by the manufacturer or authorized vendor. This procedure is applicable to Battelle Columbus Laboratories Decommissioning Project (BCLDP) personnel associated with pressure washing operations.

2.0 Purpose
The purpose of this procedure is to insure safe and effective operation of the Alkota pressure wash system in accordance with the manufacturer’s requirements and within the scope of the Battelle Columbus Laboratories Decommissioning Project (BCLDP).

3.0 References / Definitions / Developmental Resources

3.1 References
3.1.1 DD-OP-065, Control and Maintenance of HEPA Filtered Vacuum Cleaners
3.1.2 HP-OP-106, Volumetric Release Permitting Requirements
3.1.3 SIH-PP-015 (draft), BCO Fire/Hot Work Permit Program
3.1.4 WA-OP-033, Sampling of Waste Materials for Chemicals and/or Radiological Characterization
3.1.5 DD-OP-075, Area Decontamination for the BCLDP
3.1.6 WA-OP-020, Identification, Segregation, Separation & Documentation of Low Level and Radioactive Mixed Waste
3.1.7 DD-98-04, Waste Characterization, Classification, and Shipping Support Technical Basis Document
3.1.8 HP-OP-019, Radiation and Contamination Survey Techniques
3.2 Definitions

3.2.1 Authorized Vendor—A representative of the Alkota manufacturer that has received special training and is authorized to perform repairs and/or maintenance of the Alkota systems.

3.2.2 Alkota Pressure Washer—The Alkota system is a machine that is designed to deliver a pressurized stream of heated water in order to decontaminate highly contaminated items or materials. The Alkota system may be utilized with a specially fabricated wash cabinet or an 85-gallon sealed drum or within a specified work area that has been set up to control wastewater runoff and radioactive contamination. The Alkota system is utilized concurrently with a wastewater recovery system.

3.2.3 Wash Enclosure—For the purposes of this procedure, a wash enclosure is a device or an area in which pressure washing will be performed. The wash enclosure is designed to allow pressure washing of all surfaces of the material or equipment to be decontaminated and is also capable of routing all water runoffs to the wastewater recovery system or allowing for evaporation within the hot cell. The wash enclosure and setup, if applicable, is addressed in the Work Instruction. Examples of wash enclosures may include the wash cabinet, an 85-gallon drum with a fitted lid, or a specially established work area, e.g., a hot cell.

3.2.4 Wastewater Recovery System—The wastewater recovery system is set up in accordance with the provisions of the applicable Work Instruction. In general, each wastewater recovery system consists of three primary assemblies: (1) a water collection system that utilizes a wet high-efficiency particulate air (HEPA) vacuum to remove water from the work area, (2) a filtration system to minimize radioactive contamination from the waste water, and (3) a holding system to retain the processed wastewater until the water is transferred to the JN-1 evaporator or the JN-1 5,000‑gallon tank.
3.3 Developmental Resources
3.3.1 Alkota Pressure Wash System Operating Manual
3.3.2 BCO Safe Work Practices Handbook
4.0 Precautions / Limitations
4.1 Precautions
4.1.1 The Alkota pressure wash unit shall not be located within contaminated or airborne radioactivity areas.

4.1.2 DDO-437, Alkota Pressure Wash Pre-Start Up Inspection Checklist, describes the requirements for inspection of the Alkota Pressure Washer prior to use. DDO-437 shall be completed on a daily basis when the Alkota is in use. DDO-437 shall be reviewed by the Decontamination and Decommissioning (D&D) Supervisor or Task Leader for completeness and to determine if maintenance is required to assure safe operation of the system.

4.1.3 As the Alkota system requires the use of propane fuel for water heating, a fire watch shall be established during Alkota operations. DDO-440, Daily Extended Fire/Hot Work Permit Entry Log, shall be completed on a daily basis when the Alkota is in use. Further, the operator shall exercise caution when starting/operating the Alkota as there are potential open flame areas underneath the unit and above the water heater.

4.1.4 As the Alkota requires the use of propane fuel for water heating, the propane burner may produce incomplete combustion products, specifically carbon monoxide (CO) gas. A CO monitor of the FirstAlert ® type or a direct reading continuous monitoring type shall be utilized in conjunction with the Alkota unit and established within 20 feet of the unit.

4.1.5 The pump on the Alkota pressure wash system is electric powered. A ground fault interrupter circuit shall be used when plugging this machine into its power source.

4.1.6 The machine shall not be plugged in or unplugged with wet hands.

4.1.7 Power cords and connectors shall be kept out of water or away from wet surfaces.

4.1.8 If an extension cord is used, it shall be kept as short as possible and shall be grounded.

4.1.9 The Alkota shall not be refueled while in operation or if the unit is hot from previous operation. 

4.1.10 The Alkota system generates a pressurized water stream. The pressure hose stream should not be directed toward yourself or other BCLDP personnel.

4.1.11 After pressure washing has been completed, all decontaminated materials or equipment shall be segregated in accordance with the provisions of Reference 3.1.7 of this procedure and under the direction of a Waste Certification Official.
4.2 Limitations
4.2.1 If deficiencies are noted during completion of DDO-437, the Alkota shall be repaired before usage.

4.2.2 The Alkota unit should not be stored in areas where the temperature is below 32o F.

4.2.3 If the Alkota is in operation, a designated BCLDP Technician shall continually attend the system. 

4.2.4 Because of the hazards of loading and the size limitations of the wash cabinet, materials or equipment for decontamination that weigh over 200 pounds shall not be pressure washed in the wash cabinet without specific authorization of the Task Leader or D&D Supervisor. Materials or equipment for decontamination that weigh over 200 pounds should be pressure washed within the confines of an 85-gallon drum or within a specifically established area.

4.2.5 The Alkota unit shall be set up and operated in accordance with the provisions of the applicable Work Instruction and this procedure. The wastewater recovery system shall be set up in accordance with the provisions of this procedure (see Exhibit 11). Any limitations or specific usage instructions, e.g., operation, completion of Industrial Safety Checklists or Waste Management checklists, completion of Alkota operational documentation, hoisting or rigging, area setup, or wastewater control, shall be addressed in the applicable Work Instruction.

4.2.6 The number of items or the surface area to be decontaminated during one work evolution shall be determined by the Task Leader or D&D Supervisor and discussed at the daily prejob briefing.

4.2.7 When pressure washing within hot cells, do not directly spray windows, doors, ports, manipulator ports, or pass-throughs.

4.2.8 A Waste Management Specialist shall evaluate each item to be pressure washed and every area in which pressure washing is to be performed. Evaluation shall be performed to address any Resource Conservation Recovery Act (RCRA), Toxic Substances Control Act (TSCA), and/or chemical concerns because pressure washing has the potential to generate large quantities of regulated wastewater, to contaminate the work area and water recovery system, or to cause a violent chemical reaction.

5.0 Responsibilities
5.1 Manager, Field Operations
The Manager, Field Operations, or designee is responsible for review and guidance of all operations that may generate and/or effect the generation of radioactive or radioactive mixed waste for the BCLDP.

5.2 Project Manager, Low-Level Waste (LLW), or the Project Manager, Transuranic (TRU) Waste
The Project Manager, LLW, or the Project Manager, TRU Waste, or designee is responsible for providing direction to ensure compliance with all waste management plans and procedures and to document any information that is required by any individual operation.

5.3 Task Leader or D&D Supervisor 

The Task Leader or D&D Supervisor is responsible for the implementation and supervision of a specific job task in conjunction with all applicable work instructions, safety checklists, and waste management instructions. The Task Leader or D&D Supervisor shall ensure that personnel are qualified to operate the Alkota unit(s). Prior to pressure washing, the Task Leader or D&D Supervisor shall ensure that each item and/or area for pressure washing has been evaluated by a Waste Management Specialist to address potential RCRA, TSCA, or chemical concerns.

5.4 Health Physics Technician 

The Health Physics Technician is responsible for the performance of radiological surveys, job coverage, and documentation requirements, as well as providing direction to ensure that personnel comply with all applicable health physics procedures.

5.5 D&D Technician
The D&D Technician is responsible for performing this procedure with all requirements presented, as well as ensuring that safe work practices are used.

5.6 BCLDP Safety Officer
The BCLDP Safety Officer is responsible for evaluating the setup of the Alkota unit before the initial usage and for verifying that the Fire/Hot Work Permit is completed correctly in accordance with the provisions of Reference 3.1.3 of this procedure.

6.0 Procedure
6.1 Work Area and Alkota Unit Setup
6.1.1 The work area for pressure washing shall be established in accordance with the provisions of Reference 3.1.5 and the applicable Work Instruction.

6.1.2 The Alkota unit shall be located outside of Contaminated or airborne radioactivity areas. The pressure hoses and wand(s), the selected enclosure for the work (e.g., wash cabinet, 85-gallon drum, or designated wash area), and the water recovery system should be located within the work area.

6.1.3 If the wash cabinet is used, the pressure hoses and compatible quick disconnect fittings leading to the cabinet shall be connected and secured to the cabinet.

6.1.4 If the wash cabinet, 85-gallon drum, or other mechanical enclosure is used, the sealing gaskets shall be inspected and changed, as necessary, to minimize backsplash of wastewater.

6.1.5 All drums used for holding wastewater shall be fitted with drum liners to facilitate removal of sediment on the bottom of the drum. Contact the Project Manager, LLW, for issuance of drum liners.

6.1.6 At the bottom of any mechanical wash enclosures, screen material should be installed over any interior table surfaces.
6.2 Pre-operational Inspection
6.2.1 Verify that the Alkota has been properly positioned and secured for operation.

6.2.2 Ensure that all connections and fittings on the unit are secure and attached properly.

6.2.3 Visually inspect all pressure hoses to verify that all hoses are free from blistering, abrasions, and/or cuts that could affect the integrity of the hose.

6.2.4 Check the oil level and the oil condition in the water pump.

If oil is a milky color, this indicates the presence of water in the oil. Contact the Task Leader or D&D Supervisor for direction if the oil is a milky color.

6.2.5 Inspect the pump belt for cracks or fraying and verify that the belt is taut on the belt pulleys.

6.2.6 Check the propane tank to ensure that there is adequate propane fuel to operate the unit for the intended work shift.

6.2.7 Check the float tank for debris.

6.2.8 Check the water inlet for debris.

6.2.9 Complete DDO-437 as indicated. Record the number of run-hours the system has operated.

6.2.10 Review the Alkota Maintenance Schedule. The manufacturer or an authorized vendor shall perform listed maintenance.

6.2.10.1 For every 100 hours of machine operation, the fitting on the crankshaft shall be greased.

6.2.10.2 For every 500 hours of machine operation, the oil in the oil bath water pump shall be changed.

6.2.11 Complete a Fire/Hot Work Permit on an as-needed basis (see Exhibit 10 of this procedure). Review the requirements on the back of the form for completing the Fire/Hot Work Permit.

6.2.12 Verify that the CO monitor has been installed within 20 feet of the Alkota unit. Verify that the CO monitor has been alarm tested and is operational.

6.2.13 Complete DDO-440. Completion of DDO-440 will allow a Fire/Hot Work Permit to be utilized for more than one work shift or work day. If utilized, DDO-440 shall be completed as follows:

6.2.13.1 Permit Number—Enter the permit number that applies to the weekly Fire/Hot-Work Permit.

6.2.13.2 Date—Enter the date that the work is being performed.

6.2.13.3 Washer Location—Enter the location in which the work is being performed, e.g., Controlled Access Area or Low-Level Cell.

6.2.13.4 WI #—Enter the Work Instruction Number under which the permitted work will be performed. 

6.2.13.5 Field Supervisor—Enter the name of the Task Leader or the D&D Supervisor who is directing the work.

6.2.13.6 Fire Watch/Outside Operator—Enter the name of the person assigned as firewatch and as the outside operator of the Alkota.

6.2.13.7 Start Time—Enter the time that the work was started.

6.2.13.8 Finish Time—Enter the time that the work was completed.

6.2.13.9 Remarks—Enter any remark about any special circumstances that apply to the daily operation.
6.2.14 Prior to the initial usage of the Alkota system in a new location, perform an operational test using cold water in accordance with the provisions of Section 6.3 of this procedure.

6.3 Start-up of the Alkota Unit
6.3.1 Enter the work area in accordance with the provisions of the applicable Radioactive Work Permit (RWP) and Work Instruction. Verify that the wash water recovery system has been set up in accordance with the provisions of Reference 3.1.1. and the applicable Work Instruction.

6.3.2 Inspect and verify the routing of the high-pressure hoses from the Alkota to the wash enclosure.

6.3.3 Connect the pressure wand to the output water hose and verify the connection.

6.3.4 If using the foot pedal, connect the foot pedal to the output spigot and output hose with the water gun to the foot pedal. See Exhibit 1 of this procedure.

6.3.5 The outside support personnel shall connect the output water hose to the output spigot (see Exhibit 2 of this procedure). 
6.3.6 The outside support personnel shall connect the water supply hose to the input water spigot (see Exhibit 3 of this procedure).

CAUTION:
At this time all hose fittings should be attached. Operator should reverify that all connections are secure.
6.3.7 The outside support personnel shall turn ON the water supply.

6.3.8 The outside support personnel shall check the float tank to assure that it is full and that the float valve shuts off securely (see Exhibit 4 of this procedure).

6.3.9 The outside support personnel shall open the valve to the propane tank (see Exhibit 5 of this procedure).




WARNING:
Only direct water spray at intended targets.
6.3.10 The pressure-washing technician, with gun assembly in hand, shall hold the trigger gun valve in the open position. The outside support personnel shall turn the pump switch to the pump position (see Exhibit 6 of this procedure). The pressure-washing technician shall hold the trigger gun valve open until the hose and gun are pressurized. The trigger gun valve can be closed at that time.

NOTE: 
The pressure-washing gun may be held by an operator in the work area or may be operated remotely by a manipulator operator. 

6.3.11 The outside support personnel shall turn ON the burner switch (see Exhibit 6 of this procedure).

6.3.12 The outside support personnel shall turn the gas control knob to the ON position (see Exhibit 7 of this procedure).

6.3.13 The outside support personnel shall select the desired temperature for the unit (see Exhibit 8 of this procedure).

6.3.14 If Spray 9® or other soap or surfactant is desired, the outside support personnel shall insert the soap hose with filter tip into a bucket of soap.

To adjust the amount of soap in the water solution, adjust the soap setting to desired range (see Exhibit 9 of this procedure).

6.3.15 Verify the water supply by squeezing the water gun trigger.

WARNING:
The operator shall maintain a firm grip on the pressure wand or gun. 

WARNING:
The water gun handle may become extremely hot. The Industrial Safety Checklist shall address requirements for appropriate hand protection.
6.4 Pressure Washing Operations
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Load the equipment or material for decontamination into the wash enclosure in accordance with health physics direction and the require-ments of the RWP. Do not load materials over 200 lbs. into cabinet without approval from the Task Leader or D&D Supervisor.

NOTE: 
To minimize the potential for cross contamination, it is a good practice to wet down the interior of the wash enclosure prior to loading equipment or materials into the enclosure. 

6.4.2 Small sized material(s) should be placed inside of a container with a meshed surface to prevent material from falling below the working surfaces of the wash enclosures.

6.4.3 If an 85-gallon drum enclosure is utilized, a splash cover and a vacuum hose suction line terminating near the bottom of the drum shall be installed. This drum shall be used to contain pressure wash wastewater and shall permit connection of the drum suction line to the wastewater recovery system. If the 85-gallon drum enclosure is utilized, the drum should be filled 50% with water prior to pressure washing. Set up the 85‑gallon enclosure in accordance with the provisions of the applicable Work Instruction.

6.4.4 Operate the Alkota unit in accordance with the provisions of Section 6.3 of this procedure. Activate and verify the operation of the wash water recovery system.
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During pressure washing of material inside the wash enclosure, the operator shall wash down the inside of the cabinet periodically to avoid accumulation of contamination that increases the dose rate to BCLDP operators.

6.4.6 As necessary, reposition the equipment or material(s) to permit access to all surfaces of the items being decontaminated.
6.4.7 Health Physics shall monitor potential changes to operator dose rates and direct the operator to decontaminate the wash enclosure accordingly. In addition, daily radiation surveys of the wastewater recovery sediment drums shall be performed to monitor their effect on dose rates to the operators.

[image: image6.wmf] 

NOTE:
Spray 9® may be used as a cleaning agent; however, all cleaning agents shall be approved by the Project Manager, LLW, in accordance with the provisions of Reference 3.1.6. of this procedure.
6.4.8 Begin decontamination by washing material, equipment, or area surfaces using a 30‑ to 45‑degree spray angle to the surface of the material being cleaned. If possible, periodically turn the material or equipment to ensure that all surfaces are cleaned prior to removing them from the wash cabinet. Remove the decontaminated material from the wash cabinet and process in accordance with the provisions of the Work Instruction.
6.4.9 The Health Physics Technician shall periodically monitor contamination levels in accordance with the provisions of Reference 3.1.8 of this procedure to determine any rewash requirements in accordance with RWP requirements.

6.4.10 The wastewater recovery system provides a mechanism for the filtering of radioactive particulates from the wastewater during transfer. See Exhibit 11 of this procedure. The Project Manager, TRU, or designee shall specify the appropriate size and type of filter(s). Temporary shielding requirements shall be implemented in accordance with the provisions of the applicable RWP and as low as reasonably achievable (ALARA) Considerations.


NOTE:
Any wastewater recovery system utilized that DOES NOT conform to the general design of Exhibit 11 of this procedure shall be established in accordance with the provisions of the applicable Work Instruction.
6.4.11 The Alkota Operator shall monitor wastewater generation. DO NOT exceed the capacity of the selected transfer drum. 

6.4.12 Wastewater transfer to the wastewater recovery system shall be performed in accordance with the provisions of the Work Instruction and Section 6.6. of this procedure.
6.5 Shutdown of the Alkota Unit after Pressure Wash Operations are Completed

6.5.1 The outside support personnel shall dip the soap screen into bucket of clean water to clean out the soap hose.
6.5.2 The outside support personnel shall turn OFF the gas supply.

6.5.3 After cool, clear water is coming from the gun assembly, the outside support personnel shall turn OFF the pump switch.
6.5.4 The outside support personnel shall turn OFF the water supply.
6.5.5 The Alkota operator shall bleed pressure from the hose to a zero-energy state by depressing the trigger on the pressure gun or wand.
6.5.6 After water has exited the system, the outside support personnel shall disconnect the electrical supply to the Alkota unit.
6.6 Management of Wastewater
6.6.1 Collected wastewater drums shall be stored in a designated area and labeled as “Waste Water – WI #_____” or similar legend.

6.6.2 As indicated in the Work Instruction, transfer water from each wastewater drum to the 5,000-gallon tank or the JN-1 evaporator pan. Sampling and volumetric release of water shall be performed in accordance with the provisions of References 3.1.4 and 3.1.2, respectively.

6.6.3 Complete and secure the transfer of water from any staged drums prior to reaching the sediment layer at the bottom of the drum liner.

6.6.4 Sample any remaining material within the drum liner in accordance with the provisions of Reference 3.1.4 of this procedure.

6.6.5 The sediment layer will likely increase the dose rate. If so, transfer any water/sediment from the pressure wash system transfer drum collection point through the specified filter media as suspect-TRU waste. If the exposure rates on the drum sediment layer exceeds the RWP-mandated exposure rates at 30 cm from the drum, water transfers from the drum shall proceed as follows:

6.6.5.1 Install the water transfer in-line filter housing inside any temporary shielding required by the RWP and ALARA Considerations to order to shield workers from the increased exposure rates after sediment is collected on the filters.

6.6.5.2 Ensure that wastewater drums are filled with water before beginning any transfer of the sediment.

6.6.5.3 Begin collection of the sediment by directing the transfer suction line into the sediment layer of a full wastewater drum. Move the suction line periodically to ensure that the sediment layer is transferred completely to the filter housing and visually monitor water entering the holdup container.

6.6.5.4 Secure and stop the transfer if the exposure rate on the filter housing exceeds the RWP-mandated limits at 30 cm from the unshielded portion of the filter housing or if flow into the holdup container is restricted, indicating that the filter is spent. If the filter is spent, Health Physics shall perform a radiological survey of the filter housing in anticipation of RWP authorization to replace filters.

6.6.5.5 If not prohibited by Section 6.6.5.4 of this procedure, continue to pump the sediment/water mixture until the water level is approximately 3 inches deep. Secure the transfer for this drum.

6.6.5.6 Continue with the next drum as directed by the Task Leader or D&D Supervisor.

6.6.5.7 Survey the drum after the transfer is completed and monitor the exposure rate on the exposed portion of the filter housing.

6.7 Documentation of Pressure Washing Operations
6.7.1 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.

6.7.2 The BCLDP D&D Technician (Operator) shall complete DDO-437 prior to each use of the Alkota system.

6.7.3 The Task Leader or D&D Supervisor shall complete the Fire/Hot Work Permit on an as-needed basis; the BCLDP D&D Technician (Operator) shall complete DDO-440 on a daily basis if the Fire/Hot Work Permit is required.

6.7.4 The BCLDP Health Physics Technician shall document any radiological surveys associated with pressure-washing operations in accordance with the provisions of Reference 3.1.8 of this procedure.
7.0 Records

· Summary and/or Special Report Form
· Alkota Pressure Wash Pre-Start Up Inspection Checklist
· Alkota Daily Extended Fire/Hot Work Permit Entry Log
8.0 Forms and Exhibits

8.1 Forms

· DDO-103, Summary and/or Special Report Form (See QD-AP-5.2)

· DDO-437, Alkota Pressure Wash Pre-Start Up Inspection Checklist
· DDO-440, Alkota Daily Extended Fire/Hot Work Permit Entry Log
8.2 Exhibits
· Exhibit 1, Alkota Pressure Washing Unit, Foot Control and Spray Rod
· Exhibit 2, Output Spigot Connection
· Exhibit 3, Water Supply Hose & Input Spigot
· Exhibit 4, Float Tank
· Exhibit 5, Propane Tank Valve
· Exhibit 6, Pump & Burner Switch

· Exhibit 7, Gas Control Knob
· Exhibit 8, Temperature Gauge
· Exhibit 9, Soap Output Setting
· Exhibit 10, Fire/Hot Work Permit and Instructions
· 
· Exhibit 11, Water Recovery System Flow Diagram




Exhibit 1

Alkota Pressure Washing Unit
Exhibit 1 (Continued)

Alkota Foot Control and Spray Rod/Gun

Exhibit 2

Output Spigot Connection

Exhibit 3

Water Supply Hose & Input Spigot

Exhibit 4

Float Tank

Exhibit 5

Propane Tank Valve

Exhibit 6

Pump & Burner Switch

Exhibit 7

Gas Control Knob

Exhibit 8

Temperature Gauge

Exhibit 9

Soap Output Setting 

Exhibit 10

Fire/Hot Work Permit 

Exhibit 10 (Continued)

Fire/Hot Work Permit Instructions 

Exhibit 11

Water Recovery System Flow Diagram 
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