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HUMAN ENTRY INTO HOT CELLS
1.0 Scope 

This procedure describes the preparation for and access/egress requirements for personnel to enter active hot cells. Current areas designated as hot cell facilities include the High Energy Cell (HEC), the High Level Cell (HLC), and the Mechanical Test Cell (MTC). This procedure is not applicable to downgraded hot cells in which radiological conditions are stable and radiological survey data are available. This procedure is applicable to Battelle Columbus Laboratories Decommissioning Project (BCLDP) personnel. 

2.0 Purpose

The purpose of this procedure is to establish a methodology to assure the safety of all personnel during any work activity performed within active hot cells in which radiological conditions may change substantially. This document also identifies the requirements necessary to control the spread of contamination and to minimize personnel radiation exposure in accordance with the provisions of References 3.1.1 and 3.1.2.

3.0 References, Definitions, and Developmental Resources

3.1 References

3.1.1 HP-AP-1.0, Issue and Use of Radiological Work Permits

3.1.2 HP-OP-201, Hot Particle Control

3.1.3 
3.1.4 QD-AP-5.2, Work Instructions

3.1.5 SIH-PP-08, BCO ES&H Confined Space Program

3.1.6 HP-AP-11.0, Air Sampling and Analysis

3.1.7 HP-AP-10.0, Temporary Shielding

3.1.8 HP-AP-8.0, BCLDP ALARA Program

3.1.9 
3.1.10 
3.1.11 
3.1.12 
3.1.13 HP-AP-2.0, External Dosimetry

3.1.14 
3.1.15 HP-0P-001, Control and Issue of Multibadging Packs

3.1.16 HP-OP-149, Operation and Calibration of the SAIC PD-3 Personal Alarming Dosimeters

3.1.17 HP-OP-019, Radiation and Contamination Survey Techniques

3.1.18 PR-AP-17.1, Operation of the Project Records Management System

3.1.19 HL-OP-015, Operating Hot Cell Manipulators

3.2 Definitions

See the BCLDP Procedures Dictionary for definitions of the following terms:
	Active Hot Cell

Downgraded Hot Cell

Hot Cell
	Hot Cell Reach-In

Human Hot Cell Entry


3.3 Developmental Resources

10 CFR 20, Standards for Protection Against Radiation

4.0 General
4.1
Areas adjacent to the former location of the Cask Sabotage Test Cave, such as the pit, may be controlled by this procedure until radiological conditions of these areas are stabilized.
4.2 The Safety Officer, the RFO Manager and the Health Physics Project Manager or their designees shall be on site during human entries into hot cells.
5.0 Procedure

5.1 Preparations for Hot Cell Entry

5.1.1 The Project Manager/Task Leader shall complete the Work Instruction (WI) in accordance with the provisions of References 3.1.1, 3.1.3, and 3.1.4 and shall forward it to Health Physics (HP) for review.

5.1.2 The Project Manager/Task Leader shall complete DDO-119, Hot Cell Entry Worksheet, Section 1, and list names of hot cell entrants in Section 2 and forward DDO-119 to the ALARA Coordinator. 
5.1.3 The ALARA Coordinator shall complete the Pre-Entry Dose Information on DDO-119, Section 2.

5.1.4 A Radiation Work Permit (RWP) shall be prepared in accordance with the provisions of Reference 3.1.1 of this procedure. Health Physics shall perform a remote radiological survey of the hot cell utilizing remote radiation detection instrumentation and cell manipulators in order to generate the RWP. 

Contact, 30 cm, and general area readings are required. Subsequent radiological surveys may not require the same radiation measurements, unless radiation sources in the cell change.

5.1.5 Health Physics shall establish a work area at the manipulator operating station. This work area shall provide for
5.1.5.1 Necessary equipment to read and record survey data
5.1.5.2 Contamination control of the hot cell plug and instrument cable
5.1.5.3 Coordination between the manipulator operator and the HP Technician to facilitate the survey.

5.1.6 Health Physics shall perform the radiological survey in the following manner:

5.1.6.1 Remove the hot cell shield plug and store it in a contamination control area. 

5.1.6.2 Monitor the exposure rates in the area of the open hot cell and provide the necessary personnel protection.

CAUTION:
The inside surface of the plug may be highly contaminated and may also have hot particles adhered to the surface.

5.1.6.3 Insert the instrument probe into the hot cell in a manner which will allow the manipulator to secure the probe. Ensure the probe beta shield is securely in place on the probe.

5.1.6.4 Upon direction from the HP Technician, the Manipulator Operator will place the probe in the survey locations.

NOTE:
Relocation of radiation sources and other radiation reduction methods should be considered.

5.1.6.5 Record the general area and contact gamma radiation levels for the planned entry.

5.1.6.6 Upon completion of the survey, withdraw the probe from the hot cell. Contamination control shall be exercised to prevent removal of highly radioactive material that may be adhered to the probe cable. The cable shall be monitored with a survey meter as it is withdrawn.

5.1.6.7 Perform a beta radiation survey or an evaluation of the beta radiation levels at the gamma survey points.

NOTE:
The evaluation of beta radiation levels may require the use of a thermoluminescent dosimetry (TLD) tree.
5.1.6.8 Record the corrected beta readings on the hot cell radiation survey map adjacent to the gamma readings.

5.1.6.9 Upon completion of the beta survey, withdraw the probe.
5.1.7 Health Physics shall obtain an air sample in the hot cell as follows:

5.1.7.1 Insert the air sample head into the hot cell. Take care to prevent cross-contamination of the air sample filter.

5.1.7.2 Obtain an air sample in accordance with the provisions of Reference 3.1.5 of this procedure.

5.1.7.3 Remove the air sample head from the hot cell and perform an analysis of the air sample filter in accordance with the provisions of Reference 3.1.5 of this procedure.

NOTE: Pre-entry ambient air samples may or may not be indicative of airborne radioactivity levels once work activities have commenced due to resuspension of loose radioactive contamination.  Review of smearable contamination levels should be used to anticipate airborne levels.

5.1.8 Health Physics, in conjunction with the BCLDP Safety Officer, shall perform the confined space entry monitoring (if required) via the open beam port in accordance with the provisions of Reference 3.1.4 of this procedure. 

5.1.9 Either the Manipulator Operator shall reinstall the hot cell shield plug in accordance with the provisions of Reference 3.1.13 of this procedure or Health Physics shall direct the installation of a temporary lead shield in front of the opening in accordance with Reference 3.1.6.

5.1.10 Health Physics shall forward one copy of all applicable survey information to the ALARA Coordinator for RWP completion and one copy to the Radiological Field Operations (RFO) Manager. 

5.1.11 The ALARA Coordinator shall complete the RWP and associated ALARA Considerations in accordance with the provisions of References 3.1.1 and 3.1.7 of this procedure.

5.1.12 The RFO Manager shall review and approve DDO-119, Section 3. 
5.1.13 The Project Manager shall coordinate configuration control activities for hot cell entries with the designated individuals.  Configuration control activities include AMS-4 control and maintenance, plug removal, manipulator control and maintenance, etc.  These associated activities shall be performed in accordance with the provisions of the applicable procedure.

5.1.14 The Project Manager/Task Leader, Health Physics, ALARA Coordinator and the Safety Officer shall jointly prepare the pre-entry plan/briefing(s) in accordance with References 3.1.1, 3.1.3, and 3.1.7. In addition, the following should be considered: 

5.1.14.1 Use of experienced personnel for entries into the hot cells is preferred. Consider the use of “mock-up training” for inexperienced workers.  In addition, “mock-up training” should be considered for unique or complex tasks.
5.1.14.2 All hot cells shall be designated as Hot Particle Zone 3 in accordance with the provisions of Reference 3.1.2, until radiological surveys can justify a downgrade in accordance with the provisions of Section 5.5 of this procedure. 

5.1.14.3 The use of continuous air monitors should be evaluated as a tool to monitor ambient air conditions inside the hot cell during hot cell entries.

5.1.14.4 All personnel entering into the hot cells and other areas described in this procedure shall have a minimum of 250 mrem whole-body dose remaining for the current reporting period. Any deviation from this provision shall be approved by the RFO Manager.

5.1.14.5 The hot cell pre-entry briefing shall describe the appropriate responses for unexpected high radiation hazards, personnel injury, hazardous material and industrial safety concerns, control of manipulator arms during the entry, and other concerns associated with the proposed entry.

5.1.14.6 Containers/vessels with unknown contents within the hot cell shall only be opened in accordance with the provisions of the Work Instruction. 
5.1.14.7 High radiation sources should be relocated within or removed from the hot cell to minimize personnel exposure, as possible.
5.2 Pre-Entry

5.2.1 At the same time the area survey is being performed, the Project Manager may begin preparing the access/egress area to support the entry.

NOTE:
The preparations should include Respiratory Protection support, portable High Efficiency Particulate Absolute (HEPA) ventilation, Health Physics Instrumentation, mockup training, Dosimetry support, communications equipment, temporary shielding, any required tooling for the work, alarming dosimeters, etc.

5.2.2 The Project Manager/Task Leader shall notify Health Physics and Dosimetry at least 24 hours before the planned entry time.

5.2.3 Dosimetry shall prepare dosimetry (multi-pack TLDs) in accordance with References 3.1.8 and 3.1.9 of this procedure.

5.2.4 Health Physics shall direct the Project Manager/Task Leader to send potential hot cell entrants to Dosimetry for issuance of TLDs.

5.2.5 The Radiation Workers selected to perform the hot cell entry shall report to the scheduled location and receive a pre-entry briefing. All personnel entering a hot cell shall be briefed on this procedure, the RWP, ALARA, and WI provisions applicable to the work scope. The pre-entry briefings shall be presented by the Project Manager/Task Leader or designee and performed in accordance with Reference 3.1.1 and 3.1.7. The Project Manager/Task Leader shall be responsible for documentation of the pre-entry briefings in accordance with References 3.1.1, 3.1.3, 3.1.4, and 3.1.7 of this procedure.

5.2.6 The BCLDP Electrician or designee shall ensure that power is restored to cell door operating mechanisms just prior to cell entry.

5.2.7 Health Physics and the designated Manipulator Operator(s) shall maintain control of the hot cell manipulator arms during all periods of human entry into the hot cells as discussed in the pre-entry briefing. 

5.2.8 Health Physics shall staff the control point. Communications, video, respiratory protection equipment, radiation detection instrumentation, etc., shall be verified as operational.

NOTE:
Health Physics shall conduct response checks of the instrument’s higher detection ranges prior to hot cell entries.

5.2.9 All Radiation Workers entering into the hot cells shall have a reliable two-way communication system with Health Physics outside the cell. 
NOTE:
Back-up sets should be immediately available in the event of component failure. In addition, a loud audible signal should be available outside the cell to alert workers to exit the hot cell in the event two-way communication fails during the entry.

WARNING:
A two-man rule shall apply to hot cell entries. At a minimum, a stand-by worker shall be immediately available to assist a single hot cell entrant.

5.2.10 Health Physics shall verify that all Radiation Workers entering hot cells (or Very High Radiation Areas) are wearing personal alarming dosimeters in accordance with the provisions of Reference 3.1.10 or an equivalent alarming dosimeter in accordance with an approved procedure. 
NOTE:
The RWP shall state the dosimeter alarm setpoints and stay-time requirements.

5.2.11 Dosimetry shall complete DDO-324, Multiple Whole Body/Extremity Dose Record, for each Radiation Worker assigned to enter the hot cell in accordance with Reference 3.1.8 of this procedure.

5.2.12 Health Physics shall verify that the installed HEPA Filtration System is fully functional and is operating at all times during the entry.

WARNING:
If the required ventilation fails, all personnel within the cell shall exit the cell immediately in accordance with the procedure established in GET-140, BCLDP Advanced Rad-Worker Training; however, at his discretion, the RFO Manager may authorize entry into the hot cells with the ventilation system secured or not fully functional.

5.3 Human Entry into Hot Cells

5.3.1 The requirements of Sections 5.1 and 5.2 (as applicable) shall be performed and completed prior to human entry into a BCLDP hot cell.

NOTE:
For the purposes of this procedure, a minimum of three Health Physics Technicians are required to support entries into hot cells. These technicians shall be denoted as (1) Health Physics -Job Coverage, (2) Health Physics-Zone II, and (3) Health Physics-Entry Control Point.

5.3.2 The HP-Job Coverage shall precede radiation workers into the hot cell area and shall verify the results of the remote radiological survey.

If, at any time during the survey, exposure rates or other radiological conditions exceed the pre-planned limits stated on the RWP, contact the RFO Manager for evaluation.

5.3.3 Upon completion of the verification survey, the HP-Job Coverage shall authorize Radiation Workers to enter the hot cell.

5.3.4 The HP-Job Coverage shall survey all surfaces prior to the Radiation Workers touching or otherwise coming into contact with the surfaces. Radiation and contamination surveys shall be performed and documented in accordance with Reference 3.1.11 of this procedure.

5.3.5 The HP-Zone II shall perform surveys for hot particles in accordance with Reference 3.1.2 of this procedure.

5.3.5.1 The survey frequency shall be specified on the RWP prior to entry. If exposure rates of hot particles are larger than the value specified on the RWP, the job shall be stopped and personnel shall exit the cell.

5.3.5.2 The HP-Entry Control Point shall keep track of the hot particle survey intervals and shall inform the HP-Zone II when surveys are due.

5.3.6 The HP-Entry Control Point shall
5.3.6.1 Maintain constant communications with personnel in the area. 

5.3.6.2 Monitor stay times for personnel and inform them when the approved stay time is expended.

5.3.6.3 Be aware of any situation that may adversely affect personnel in the area and order evacuation, if necessary.

5.3.6.4 Direct, in the event of an emergency, the actions of HP personnel in responding to the emergency.

5.3.6.5 Inform the RFO Manager of any abnormal condition that may affect the personnel in the area.
5.3.7 Upon completion of the work task or stay-time expiration, personnel shall exit the hot cell.

5.3.8 The HP-Zone II, wearing required protective equipment, should assist personnel exiting.

5.3.9 Radiation Workers should exit the work area normally in accordance with the requirements of GET-130, Rad-Worker Training; report to the JN-1 Health Physics control point so that dosimetry values can be determined; then return their assigned dosimetry to the Dosimetry department.

5.4 Post-Entry

5.4.1 The ALARA Coordinator shall complete DDO-119, Section 2, Post-Entry Dose Information.

5.4.2 Health Physics, the Project Manager/Task Leader, the Safety Officer, and the ALARA Coordinator should confer and then complete DDO‑119, Section 4, Post-Entry Review. If hot cell is to be downgraded, indicate in Section 4 of DDO-119.

5.4.3 The RFO Manager or designee shall review and approve Section 4 of DDO-119.

5.5 Downgrade of Hot Cells

5.5.1 Hot cells should be evaluated by the RFO Manager to determine if cell entry requirements can be downgraded without any adverse effect upon entry personnel. 

5.5.2 If the RFO Manager authorizes the downgrade of a designated hot cell to an area requiring lesser health physics control, this authorization shall be documented on DDO-412, Hot Cell Area Release Authorization.

6.0 Records

The following records are generated by the use of this procedure and are forwarded to Project Records on a monthly basis in accordance with the provisions of Reference 3.1.12 of this procedure.

· Hot Cell Entry Worksheet

· Multiple Whole Body/Extremity Dose Record

· Hot Cell Area Release Authorization

7.0 Forms, Exhibits, and Attachments
7.1 Forms

· DDO-119, Hot Cell Entry Worksheet

· DDO-324, Multiple Whole Body/Extremity Dose Record (Reference 3.1.9)

· DDO-412, Hot Cell Area Release Authorization

7.2 Exhibits

None
7.3 Attachments 
None.
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