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RADIOANALYTICAL LABORATORY CHEMICAL HYGIENE PLAN

 LISTNUM  \l 1 
Scope
This plan describes the Radioanalytical Laboratory (RAL) policies, procedures, work practices and accident/exposure response to the use of chemicals in the laboratory. Work practices and procedures related to radiation safety can be found in the DD-90-02 (Reference 3.1.1) and applicable Battelle Columbus Laboratories Decommissioning Project (BCLDP) Health Physics operating and administrative procedures. However, this plan does describe the safe handling of potentially radiologically contaminated samples.

 LISTNUM 
Purpose
The purpose of this plan is to establish the policies, responsibilities, and procedures to minimize potential hazards associated with the use of chemicals, and potentially radiologically contaminated samples in the RAL. It satisfies the requirements of 29 CFR Part 1910.1450, 29 CFR Part 1910.1200, RL-AP-1.0, and RL-QAP-1.0 (References 3.1.2, 3.1.3, 3.1.4, and 3.1.5, respectively).

 LISTNUM 
References, Definitions and Developmental Resources
 LISTNUM  \l 2 
References
 LISTNUM  \l 3 
DD-90-02, Radiation Protection Program for the BCLDP  

 LISTNUM 
29 CFR Part 1910.1450, Occupational Exposure to Hazardous Chemicals in Laboratories 

 LISTNUM 
29 CFR Part 1910.1200, Hazard Communication

 LISTNUM 
RL-AP-1.0, Administrative Operating Procedure for the Radioanalytical Laboratory

 LISTNUM 
RL-QAP-1.0, Radioanalytical Laboratory Quality Assurance Program Plan

 LISTNUM 
RS-AP-1.0, Respiratory Protection Program for BCLDP

 LISTNUM 
American Conference of Governmental Industrial Hygienists (ACGIH), Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices 

 LISTNUM 
International Agency for Research on Cancer Monographs (IARC), Appendix C

 LISTNUM 
SIH-PP-02, Accident/Incident Reporting and Investigation Program

 LISTNUM 
RC-AP-03.0, Event Reporting

 LISTNUM  \l 2 
Definitions
Refer to RL-QAP-1.0 (Reference 3.1.5) and/or the BCLDP Dictionary for definitions of the following:
Action Level


High Acute Toxicity
Permissible Exposure Limit 
Chemical Hygiene Officer

Laboratory

Reproductive Toxin

Chemical Hygiene Plan

Laboratory Worker
Select Carcinogen


Hazardous Chemical


Material Safety Data Sheet
 LISTNUM  \l 2 
Developmental Resources
 LISTNUM  \l 3 
Chemical Inventory

 LISTNUM 
Select Carcinogen List

 LISTNUM 
Incompatible Chemicals - Storage Arrangements

 LISTNUM 
Safe Handling of Compressed Gas in Containers
 LISTNUM 
American National Standards Institute (ANSI) Z41, User Guide and Protective Footwear Standard Combination Set, January 1, 1999
 LISTNUM 
ANSI Z87.1-1989 (R1998), Practice for Occupational and Educational Eye and Face Protection, February 2, 1989

 LISTNUM  \l 1 
Responsibilities
 LISTNUM  \l 2 
Laboratory Manager

 LISTNUM  \l 3 
The Laboratory Manager has overall responsibility for the RAL, and for the operations conducted therein. He/she is also responsible for the purchase of all radioanalytical standards that are used to provide traceability to the National Institute for Standards and Technology. 
 LISTNUM 
The Laboratory Manager shall implement and maintain the requirements of this Chemical Hygiene Plan and the BCLDP Occupational Safety and Health program and procedures.

4.1.3
The Laboratory Manager is responsible to ensure the RAL staff are properly trained in chemical hygiene work practices, operating procedures are up-to-date, and that chemical inventories and Material Safety Data Sheets (MSDSs) are current.

4.1.4
The Laboratory Manager is responsible to ensure that the personnel protective equipment is appropriate, available, and in working order.

4.1.5
The Laboratory Manager should know current relevant legal requirements; and keep current with hazardous chemicals and chemical hygiene work practices.

4.1.6
The Laboratory Manager or designee will:


4.1.6.1
Provide technical guidance, develop appropriate chemical hygiene policies and practices, and implement this Chemical Hygiene Plan. 

4.1.6.2
Conduct periodic inspections and evaluations of the laboratory and the laboratory safety equipment as outlined in this Chemical Hygiene Plan.

4.1.6.3
Correct any deficiencies or problems immediately.

4.1.6.4
Ensure that the Chemical Hygiene Plan is evaluated annually and that changes are made based on the evaluation.
4.1.6.5
Evaluate the chemical inventory and revise annually.
4.1.6.6
Monitor the procurement, use, and disposal of chemicals.

 LISTNUM  \l 2 
Laboratory Workers
 LISTNUM  \l 3 
Participate in laboratory training; review and become familiar with this Chemical Hygiene Plan and develop good chemical hygiene habits.

 LISTNUM 
Conduct laboratory operations in a safe manner in accordance with this Chemical Hygiene Plan and approved operating procedures.

 LISTNUM 
Report all unsafe conditions to the Laboratory Manager or the Chemical Hygiene Officer, immediately.

4.2.4
Report injuries or illnesses to the Laboratory Manager or designee.

4.2.5
Handle and store chemicals in a safe manner.
The Laboratory Manager and Laboratory Workers share the responsibility for labeling chemical and waste containers properly, and for informing visitors of the potential hazards and the related safety rules and precautions.
 LISTNUM  \l 1 
Laboratory Policy
 LISTNUM  \l 2 
Policy Statement
It is the policy of BCLDP that all chemical exposures and physical hazards will be minimized in the RAL to the extent technically and physically feasible. In particular, employee exposure to radiation or carcinogenic chemicals shall be as low as reasonably achievable. Exposures will be minimized by following prudent laboratory practices regarding the safe handling, use, and storage of chemicals and following the BCLDP Radiation Protection Program. Laboratory workers are expected to follow safe work practices, use laboratory hoods and personal protection equipment, and shall report any safety concerns they have to the Laboratory Manager.

 LISTNUM 
Chemical Information and Training
 LISTNUM  \l 3 
Labeling: All chemicals received from vendors must arrive identified by a clearly legible chemical label. Chemical supplies arriving with illegible labels or labels in poor condition shall be rejected and returned to the supplier. Labels shall not be removed for any reason except when they are immediately replaced (ex: replacing a damaged/old label). All secondary containers, including sample storage containers, must be labeled with the chemical name. If the secondary container contains a solution, the concentration of the chemical(s) contents must also be on the containers. Labels on containers that contain carcinogens must warn of this hazard. Similarly, labels on secondary containers shall summarize the warnings found on the original container’s label unless the contents of the secondary container are dilute to the point where, in the judgment of the Chemical Hygiene Officer, no such labels are necessary.

Warning:
Chemicals are not accepted within the RAL without a MSDS on file.

 LISTNUM 
MSDSs: Chemical inventories and associated MSDSs are maintained by the Laboratory Manager. MSDSs are detailed fact sheets about chemical substances that may be a primary source of information. The MSDSs provide information on the physical properties and hazards of all chemicals stored and/or used in the laboratory. MSDSs shall be maintained in the RAL for reference, and laboratory workers should review the MSDS before working with any chemical they have not previously used. Appendix C gives a partial list of chemicals used in the RAL and the known chemicals/conditions listed on the MSDSs with which these chemicals are incompatible.
 LISTNUM 
Chemical Hygiene Plan: A copy of this Chemical Hygiene Plan and the OSHA Standard 29 CFR Part 1910.1450 (Reference 3.1.2) will be maintained in the laboratory for easy reference by the laboratory workers. 

 LISTNUM 
Additional Resources: Additional information on chemicals and references on laboratory safety, chemical hazards and other related material are also located in the Laboratory Manager’s office. Laboratory workers should address questions or concerns they have to the Laboratory Manager and/or the Chemical Hygiene Officer.

 LISTNUM 
Employee Training: New employees will receive initial training within six weeks after hiring or assignment to the laboratory. They will not be allowed to work unsupervised in the laboratory until they have had this training. This initial training will consist of the following:

(
The requirements of 29 CFR Part 1910.1450 (Reference 3.1.2)
(
The requirements of this Chemical Hygiene Plan

(
The hazards associated with the chemicals used in the laboratory

(
The methods and observations that may be used to detect the presence or release of hazardous chemicals (such as personal air sampling, continuous monitoring devices, visual appearance or odor of hazardous chemicals when being released, etc.).

(
The measures employees can take to protect themselves from these hazards, including work procedures and personal protective equipment, emergency procedures and other policies and procedures outlined in the Chemical Hygiene Plan

(
Technical and safety-related training as required by BCLDP.

(
Laboratory chemical hygiene refresher training will be required, annually.

 LISTNUM  \l 2 
Medical Consultation and Examination
 LISTNUM  \l 3 
Battelle Columbus Laboratories laboratory workers will receive a medical examination prior to or immediately after being hired and annually thereafter until termination. Subcontractor laboratory workers may or may not receive medical examinations depending on their employer. The appropriate examinations that will be administered will be determined by the Battelle Medical Department based on the potential exposures in the laboratory. The Laboratory Manager shall inform the Battelle Medical Department when such examinations are needed.

 LISTNUM 
Medical attention, including follow-up examinations, will be provided to laboratory workers under the following conditions:

(
A worker develops signs or symptoms consistent with exposure to a hazardous chemical.

(
Exposure monitoring indicates an exposure level routinely above the action level or PEL for an OSHA-regulated substance for that there are exposure monitoring and medical surveillance requirements. 

(
An event takes place in the work area such as a spill, leak, explosion or other occurrence resulting in the likelihood of a hazardous exposure.

 LISTNUM 
When medical consultation is provided under conditions referenced above, the physician will be provided with information on the chemicals the worker may have been exposed to and the conditions under which the exposure occurred. A description of any signs and symptoms of exposure that the employee is experiencing will also be provided.

 LISTNUM 
The physician will provide a written opinion to the worker that will include recommendations for further medical follow-up, the results of the medical examination and any associated tests, and any medical condition that might place the worker at increased risk because of the exposure. The physician shall also provide a statement to the Laboratory Manager that the worker has been provided this information.

 LISTNUM 
When medical monitoring occurs, this shall be maintained as part of the employee permanent medical file. Due to the nature and sensitivity of these medical records, they shall be retained at the appropriate medical facility.

 LISTNUM  \l 2 
Exposure Control
 LISTNUM  \l 3 
Select Carcinogens, Reproductive Toxins, and Chemicals with High Acute Toxicity

 LISTNUM  \l 4 
Chemicals used in the laboratory that are reproductive toxins, select carcinogens as defined in 29 CFR Part 1910.1450 (Reference 3.1.2), and chemicals that have a high degree of acute toxicity require special consideration to determine whether the following provisions are required:

(
Their use should be restricted to a designated area.

(
Their use should occur inside containments, e.g. a laboratory hood or a glove box.

(
Special procedures for safe removal of contaminated waste should be required.

(
Decontamination procedures should be employed.

 LISTNUM 
Appendix A provides procedures that shall be used when working with specific substances that require additional controls in the laboratory.

 LISTNUM  \l 3 
Laboratory Fume Hoods

 LISTNUM  \l 4 
Work shall be performed in a laboratory fume hood whenever feasible. Use of certain chemicals such as carcinogens and chemicals that present a reproductive hazard or have a high degree of acute toxicity, or any other chemical that has the potential to release sufficient amounts of vapors or dusts, shall only be performed in a laboratory fume hood. (Appendix A)  

 LISTNUM 
All work under the laboratory fume hood shall be performed at least six inches inside the hooded space. The hood sash shall be kept as low as possible while work is being completed. The laboratory worker shall establish that there is air flow into the hood prior to beginning work (e.g., via visual observation of paper streamer or other suitable device). When work is not being conducted in the hood, the sash shall be kept closed or, if applicable, turn damper to a lower setting.
 LISTNUM 
In the event of ventilation failure in the fume hood(s), the fume hood(s) will be safely shut down (e.g., cap off open bottles, shut off hot plates, etc.) and will not be used until the ventilation problem has been corrected.
Note:
Laboratory fume hoods are not used for general storage.
5.4.2.4
The ventilation should remain on if toxic substances are stored in it. Equipment in hoods shall be mounted on raised supports to permit air circulation under the equipment.

5.4.2.5
All crushing and grinding of samples must be completed in accordance with the procedures in Appendix A.

 LISTNUM  \l 3 
Personal Protective Equipment

 LISTNUM  \l 4 
The minimum personal protective equipment (PPE) for laboratory workers while performing laboratory operations shall be a laboratory coat or coveralls, safety shoes meeting ANSI Z41 standard, and safety glasses meeting ANSI Z87.1 standards.

 LISTNUM 
Laboratory operation areas will be posted for requirements for minimum PPE (i.e. lab coats or coveralls, safety shoes and safety glasses). Personnel performing non-operations activities will not be required to meet minimum PPE requirements. Examples of non-PPE work would be using electronic(s), work at computer stations and handling of non-hazardous prepared samples.

 LISTNUM 
If respirators are required for any operations in the laboratory, respirators shall be selected and used in accordance with RS-AP-1.0 (Reference 3.1.6).

 LISTNUM  \l 3 
Permissible Exposure Limits (PELs)/Air Monitoring

 LISTNUM  \l 4 
Exposure to chemicals shall be kept below the PELs listed in 29 CFR Part 1910.1450, subpart Z (Reference 3.1.2), and the threshold limit values (TLVs) listed in the most current version of the ACGIH TLV Booklet (Reference 3.1.7).

 LISTNUM 
Air monitoring shall be conducted when there is reason to believe exposure levels will exceed the action level (or the PEL if there is no action level). Under normal laboratory operations air monitoring should not be necessary because of the limited exposure to measurable airborne concentrations of chemicals. However, the use of substances with very low exposure limits may require air monitoring as determined by the Laboratory Manager or Chemical Hygiene Officer. A copy of the air monitoring results will be forwarded to the appropriate medical office. Effected personnel will be notified in writing, and a copy of the air monitoring results will be maintained in personnel medical records.

 LISTNUM  \l 3 
Personnel Safety Equipment

 LISTNUM  \l 4 
A safety shower or eye wash shall be provided in or near each operating laboratory. It will be used by laboratory workers who have been in physical contact with hazardous chemicals and radiological contaminants.

 LISTNUM 
An eyewash stand shall be provided. It will be used by laboratory workers whose eyes have been exposed to excessive vapors or come in direct contact with hazardous chemicals.

 LISTNUM 
Fire extinguishers shall be provided for use by laboratory workers in case of a fire.

 LISTNUM 
A first aid kit(s) shall be provided for use by laboratory workers in case of minor injuries. All injuries shall be reported to the Laboratory Manager, medical department, and if injury occurred in radiological area then Health Physics will be notified.

 LISTNUM 
A spill kit shall be provided for use by laboratory workers to safely clean up small chemical spills (Section 6.7.4).
 LISTNUM  \l 2 
Laboratory Visitors
All persons (visitors) in the laboratory who have not had laboratory safety training as required by this Chemical Hygiene Plan must be accompanied by a laboratory worker. The minimum PPE requirements for visitors would be the minimum requirements outlined in Section 5.4.3. Visitors will not be required to wear safety shoes if they are in the laboratory when no hazardous operations are taking place.

 LISTNUM  \l 1 
Laboratory Procedures
 LISTNUM  \l 2 
Chemical Procurement, Handling and Storage 
 LISTNUM  \l 3 
Procurement

 LISTNUM  \l 4 
All new chemical procurement shall be completed by the Laboratory Manager and Chemical Hygiene Officer. Prior to purchasing chemicals, the potential hazards associated with the handling, storage and disposal of the chemical shall be evaluated. The need to use chemicals that are carcinogens, highly toxic, or reproductive hazards shall be continually evaluated as part of the procurement process. Chemicals should be ordered in small containers to avoid the hazards associated with transferring to containers for laboratory use. 

 LISTNUM 
Chemicals received by the laboratory shall not be accepted unless they are properly labeled. Labels on containers must not be removed or defaced. All chemical containers (including transfer and sample containers) must have labels identifying the contents at all times. When chemical containers are received, they shall be initialed and dated on the container/label and logged into the Reagent Control Log prior to storage.

 LISTNUM  \l 3 
Handling

When chemicals are hand carried outside the laboratory, or when acutely toxic or corrosive materials such as concentrated acids are carried inside the laboratory, they shall be placed in a secondary container. The handling of corrosive chemicals shall be completed as in Appendix A. All chemical containers must be securely capped when they are not being used. Additional or alternate chemicals or substances shall not be introduced into the primary chemical container, nor shall any portion of the container's substance be reintroduced to the primary container once removed.

 LISTNUM 
Storage

 LISTNUM  \l 4 
Chemicals shall be stored in designated storage areas. Chemicals used in non-routine activities shall not be stored in laboratory hoods as this interferes with the air flow in the hood.

 LISTNUM 
Incompatible chemicals shall not be stored together. Examples of incompatible chemical groupings include: acids and bases, acids and flammables, acids or bases with peroxides or peroxide-forming chemicals, and metal halides with acids (Appendix C). Flammables and peroxides shall be stored separately from other acids and bases. Information on incompatible chemicals can be found in Appendix C of IARC (Reference 3.1.8).

 LISTNUM 
Concentrated acids and bases, and highly toxic chemicals shall be stored in unbreakable, chemically resistant, secondary containers. Flammable liquids and aerosols shall be stored in a flammable liquid cabinet. Liquids shall not be stored above eye level.

 LISTNUM  \l 2 
Radioactive Material
 LISTNUM  \l 3 
Radioactive material shall be controlled in accordance with the BCLDP Radiation Protection Program (Reference 3.1.1) and applicable BCLDP Health Physics operating and administrative procedures. 

 LISTNUM 
Radioactive sources shall be stored in designated radioactive materials storage area when not in use. 

 LISTNUM 
Radioactive samples shall be handled and stored in accordance with RL-AP-1.0 (Reference 3.1.4). 

 LISTNUM 
All suspect radiological samples shall be surveyed for excessive radiological contamination before they are received by the laboratory.

 LISTNUM  \l 2 
Compressed Gas Cylinders
 LISTNUM  \l 3 
Procurement 


Compressed gas cylinders must be marked by name. Do not rely on the color of a cylinder for identification. Color-coding may vary depending on the supplier.

Compressed gas cylinders shall not be accepted if the markings and labels identifying the contents are defaced or removed. Compressed gas cylinders must be marked by name. The gas supplier shall be contacted if cylinders or valves are leaking or defective, not identified by name, damaged or corroded. Do not repair leaking cylinders. If contents of the cylinder can’t be identified, mark cylinder “contents unknown” and report it to your supervisor and waste management.
 LISTNUM  \l 3 
Hazards
(
Greatest hazard is the tremendous force that may be released if a cylinder is knocked over. (It becomes a land torpedo!)

(
Asphyxiation from oxygen depletion.

(
Fire and/or explosion.

(
Extreme cold. Contact between released compressed gas and skin can cause frostbite.

 LISTNUM 
Handling and Use

6.3.3.1
Compressed gas cylinders, including those containing a 90% argon/10% methane (P-10 gas) mixture, are used to operate the Gas Proportional Gross Alpha/Beta Counter(s). Except under extraordinary circumstances, this mixture is considered an inert gas that would act as a simple asphyxiant, displacing oxygen in an area that has inadequate ventilation.

Warning:
Cylinders shall never be rolled or dragged. Valve protection caps must NEVER be used to lift the cylinders.

6.3.3.2
When moving large cylinders, they should be chained to a wheeled cart. Move only one cylinder at a time (unless the cart is designed to move more than one). The valve protection cap shall be left on while transporting, and left in place at all times except when the cylinder is secured and connected to dispensing equipment. Only one cylinder shall be handled at a time. 

6.3.3.3
When the cylinder is secured (strapped or chained to a wall or bench top) for use, the valve protection cap shall be removed and the valve outlet checked for foreign material. The regulator can then be installed. When cylinders need to be moved, close all valves, bleed the system, remove the regulator, and replace the valve cap.

Warning:
Wrenches, hammers, or other tools shall not be used in attempting to open or close valves with hand wheels. The gas manufacturer shall be contacted if the valve is difficult to operate. Always wear the proper gloves if there is a risk of escaping gases (for extreme cold).
6.3.3.4
Cylinder valves shall be opened slowly. Valve outlets shall be pointed away from all personnel when the valve is being opened. For valves without hand wheels, the wrenches provided by or recommended by the gas manufacturer shall be used. The wrench shall remain on the valve while the container is in use. 

6.3.3.5
The pressure in the tank shall never be reduced below 200 psig, as this may allow a backflow of atmospheric air or other contaminants into the cylinder. (In the RAL, cylinders shall be changed when the pressure is around 500 psig. Inconsistent gas flow at lower pressures, such as 450 psi, interferes with equipment operation.)

 LISTNUM 
Storage of Gas Cylinders
6.3.4.1
Compressed gas cylinders shall be stored in an upright position and securely strapped or chained to a wall or bench top. Store empty cylinders and full cylinders in separate areas. Never store cylinders in hallways or aisle ways. Never store cylinders on their side. Valve protection caps shall be kept on at all times except when cylinders are secured and connected to dispensing equipment. 

6.3.4.2
Cylinders stored outside shall be under a roof providing protection from direct sunlight, rain, snow or ice and on paved surfaces with proper drainage so that water does not accumulate. If the cylinders become covered with snow and ice, thawing shall occur at room temperature (flames/torches shall not be used). Standard cylinders should not be subject to temperature extremes (<-20F or >120F). Gas cylinders shall be capped when they are disconnected. 

 LISTNUM  \l 2 
General Work Practices around Chemicals

6.4.1
Eating, drinking, chewing, smoking, applying cosmetics or horseplay shall not be permitted in the laboratory at any time.

6.4.2
Storage of food or utensils for food in the laboratory is prohibited.

6.4.3
Food or beverages shall not be placed in the laboratory refrigerator.

6.4.4
Laboratory glassware must be handled and stored with care to avoid damage. Adequate hand protection shall be worn when inserting glass tubing into rubber stoppers or corks, or when placing rubber tubing on glass hose connections. Any damaged glassware shall be disposed of immediately and properly (Section 6.6).

6.4.5
Laboratory workers shall not work alone in the laboratory when conducting sample preparation operations. There shall be someone within visual or hearing range. Laboratory workers may work alone if using computers or handling prepared samples.

6.4.6
Laboratory workers shall avoid unnecessary exposure to chemicals by any route. They shall not smell, taste, or mouth-pipette chemicals or chemical solutions. 

6.4.7
Laboratory workers must report all accidents and incidents to the RAL Laboratory Manager, and those accidents involving injuries or illnesses to the RAL Laboratory Manager and Medical Departments as soon as possible after the occurrence. In addition, the Laboratory Manager will immediately notify the Independent Oversight Manager by telephone, and form DDO-185, Event Report (Reference 3.1.10) must be completed for all accidents and incidents, including first aid cases, and forwarded to the Independent Oversight Manager as soon as possible.

6.4.8
The laboratory shall be kept clean and neat at all times. Chemicals shall be returned to their proper storage place after they are used. Exits and access to exits must be kept clear at all times. 

6.4.9
Protective gloves shall be removed before handling telephones, computers, door handles, or leaving the laboratory.

 LISTNUM  \l 2 
Inspection and Maintenance of the Laboratory 
 LISTNUM  \l 3 
Emergency Showers and Eyewashes

 LISTNUM  \l 4 
Eyewash units shall be activated weekly to flush the lines and to verify proper operation. The nozzles shall be protected from airborne contaminants; however this protection shall not require a separate motion by the operator when activating the unit. 

 LISTNUM 
Safety showers shall be flushed weekly. 

 LISTNUM 
The tags on these units will be initialed and dated to indicate they were checked.

 LISTNUM 
Never block or restrict access to the safety showers and eyewashes. You cannot use an eye wash station or safety shower if you cannot get to it! 

 LISTNUM 
Notify your supervisor or designee if the eye was stations and/or safety showers are not working correctly.
Note:
The above functions are routinely performed by the Surveillance and Maintenance Technician. They will be verified during the laboratory’s own monthly inspection (Section 6.5.3).
 LISTNUM  \l 3 
Laboratory Fume Hoods

Laboratory hoods shall be evaluated monthly by Industrial Safety personnel using the Laboratory Hood Evaluation Form (DDO-262). This evaluation may include the use of smoke tubes to characterize air movement at the face of the hood. An anemometer shall be used to measure the face velocity of the hood as outlined in Appendix B, and the results documented on a Face Velocity Record (DDO-263). See Appendix B for instructions on evaluating laboratory hoods.

 LISTNUM 
Laboratory Safety Inspection

A laboratory safety inspection shall be completed monthly by the RAL Laboratory Manager and/or the Chemical Hygiene Officer. In addition, the Industrial Safety Officer will be periodically advised of the inspection schedule so that any additional authorized inspectors or representatives may accompany the inspection team. A Laboratory Safety Inspection Checklist (DDO-264) shall be completed. This inspection shall include general laboratory conditions, fire safety, personal practices, chemical safety and other potential hazards. The report should be finished and returned to the RAL Laboratory Manager within two weeks after completion.

 LISTNUM 
The RAL Laboratory Manager shall review and respond to all findings, recommendations, or observations listed on the checklist within 30 days of receipt of the checklist. Action items remaining or not completed within 60 days of receipt of the checklist should be referred to the Industrial Safety Officer and DDO Program Manager for final disposition.

 LISTNUM  \l 2 
Waste Disposal
 LISTNUM  \l 3 
All potentially radiological contaminated solutions shall be disposed of in the laboratory hot sink. These are primarily acidic solutions that must be neutralized before they are drained into the holding tank. The solutions shall be neutralized in a separate container using Na2CO3 (or equivalent) and perform a pH check of the liquid before disposal. All other chemical solutions shall be disposed of in accordance with the MSDS.

 LISTNUM 
All broken glassware shall be disposed of separately from general trash in containers reserved exclusively for glass. 

 LISTNUM 
Used gloves shall be disposed of separately in designated containers.

 LISTNUM 
Radiologically contaminated solid waste shall be disposed of in accordance with BCLDP Waste Management policies and procedures.

 LISTNUM 
Any container being disposed of containing chemicals shall be triple-rinsed prior to being placed in assigned waste receptacle.

 LISTNUM  \l 2 
Emergency Response
 LISTNUM  \l 3 
Emergency telephone numbers shall be conspicuously posted in the laboratory at each telephone.

 LISTNUM 
When there is a need for immediate evacuation of the laboratory (e.g., liquid nitrogen spill, P-10 leakage, etc.), laboratory workers shall exit the nearest exit door. All people in the laboratory shall gather in a pre-established assembly area and be accounted for once evacuation is completed.

 LISTNUM 
First-Aid/Medical Emergencies

 LISTNUM  \l 4 
The control center shall be contacted at 4-5435 at West Jefferson or 4-4444 at King Avenue when there is a medical emergency. The laboratory worker shall provide his/her name, location, and the nature of the injury or illness. If the injury involves exposure to a chemical, the MSDS shall be made available for the medical personnel to review.

 LISTNUM 
In case of eye or skin contact with chemicals (or radiologically contaminated solutions), flushing the exposed area with water is the first priority. The eyes shall be flushed with water continuously for a minimum of 15 minutes. The eyelids shall be held open to permit irrigation of the entire eyeball. 

 LISTNUM 
Skin contact with acids and caustics requires continuous flushing for at least 15 minutes. Chemically contaminated clothing shall be removed without delay, under the emergency shower if necessary. Continued flushing of the exposed skin or eyes shall be done while medical assistance is obtained.

 LISTNUM 
All injuries, requiring first aid or not, must be reported to the Laboratory Manager or designee/Acting Manager, who shall then report them to the medical department. If the injury is not serious but requires medical attention, the injured person shall be taken to Health Services located in West Jefferson JM or for injuries suffered at King Avenue facilities, to Health Services located in the basement of Building 10. The hours of operation for West Jefferson and King Avenue are 7:30 ­ 5:00, Monday-Friday. For serious injury, transportation will be arranged to off-site hospital facilities.

 LISTNUM 
A serious injury or occupational illness will be investigated and the RAL Laboratory Manager will complete an Accident/Incident Analysis Report (ES&H-002) (Reference 3.1.9) and forward it to the Industrial Safety Officer within two working days of accident/incident date. The report is required in addition to the DDO-185 (Section 6.4.7).

 LISTNUM  \l 3 
Spill Response

 LISTNUM  \l 4 
All laboratory workers should be familiar with the spill control materials available in the laboratory. Spill kits are available for small spills of various types of chemicals. 

 LISTNUM 
Clean-up of spills of corrosive materials requires the following procedures:

(
All personnel in the area shall be removed from the immediate area.

(
The person responsible for clean up shall don the appropriate protective clothing.

(
Corrosive-resistant absorbent pillows, socks, or dikes shall then be used to control the spill.

(
The spill shall be neutralized with corrosive neutralizing materials.

(
All spill clean-up materials and debris shall be disposed of appropriately.

 LISTNUM 
The Chemical Hygiene Officer, Industrial Safety Officer, and Waste Management shall be notified of all spills as soon as practically possible.

 LISTNUM 
Spills involving inorganic mercury must be controlled with a special mercury spill-kit. Wastes must be segregated and disposed of appropriately in accordance with waste management policies and procedures.

 LISTNUM 
Radioactive spills are handled only by Health Physics (HP). The laboratory worker(s) shall immediately contact HP in the event of a radioactive spill.

 LISTNUM  \l 3 
Fire

 LISTNUM  \l 4 
In case of a fire, the laboratory worker shall immediately call the West Jefferson Control Center at 4-5435 or King Avenue Control Center at 4-4444. The caller’s name, location of the fire, the nature and extent of the fire, shall be provided. The other workers in the building area shall be notified.

 LISTNUM 
Laboratory workers shall not attempt to fight the fire unless it is small and easily contained and can be extinguished with a portable fire extinguisher. If the fire is a chemical fire, the laboratory shall be evacuated immediately (Section 6.7.2).
 LISTNUM 
Laboratory workers shall have at a minimum of annual HS-141 Education and Awareness Training for Portable Fire Extinguishers. 
 LISTNUM  \l 1 
Records
The following records are generated when implementing this procedure:

 LISTNUM  \l 2 
Laboratory Hood Evaluation Form

 LISTNUM 
Face Velocity Record

 LISTNUM 
Laboratory Safety Inspection Checklist

 LISTNUM 
Transmittal of Records to Project Records Office

Chemical Hygiene Officer or designee shall submit the above records in duplicate to Project Records on an annual basis.
 LISTNUM  \l 1 
Forms/Attachments
 LISTNUM  \l 2 
Forms
 LISTNUM  \l 3 
ES&H-002, Accident/Incident Analysis (Reference 3.1.9)

 LISTNUM 
DDO-185, Event Report (Reference 3.1.10)

 LISTNUM 
DDO-262, Laboratory Hood Evaluation Form

 LISTNUM 
DDO-263, Face Velocity Record

 LISTNUM 
DDO-264, Laboratory Safety Inspection Checklist

 LISTNUM  \l 2 
Attachments
 LISTNUM  \l 3 
Appendix A, Safe Work Practices for Various Laboratory Operations

 LISTNUM 
Appendix B, Laboratory Inspections
8.2.3
Appendix C, Incompatible Chemicals – A Partial List
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APPENDIX A

Safe Work Practices for

Various Laboratory Operations

1.0
Scope
This appendix covers safe work practices for laboratory operations that could expose workers to highly hazardous or toxic chemicals. 

2.0
Purpose
The purpose of this appendix is to outline safe work practices for handling certain chemicals and conducting certain operations in the Radioanalytical Laboratory. These work practices shall be followed by laboratory workers when they are using the chemicals or conducting the operations addressed in this appendix. These work practices shall be supplemented on an on-going basis by the Chemical Hygiene officer with special plans controlling hazards from rarely used agents such as reproductive toxins, acutely toxic chemicals and carcinogens, as necessary.

3.0
Responsibilities  
Responsibilities are as defined in the Chemical Hygiene Plan.

4.0
Safe Work Procedures 
4.1
Procedures for Handling Corrosive Chemicals
4.1.1
Corrosive chemicals can cause serious injury to the skin, eyes, and mucous membranes. Examples of corrosive chemicals include caustics, such as sodium hydroxide, and potassium hydroxide; mineral acids, such as hydrofluoric, nitric, and sulfuric acids; and hydrating agents and oxidizing agents. 

4.1.2
All operations involving concentrated corrosive chemicals will take place in a laboratory hood.

4.1.3
When mixing concentrated sulfuric acid, caustic substances, or dehydrating agents with water, always add the chemical to water - NOT WATER TO THE CHEMICAL ‑ while agitating constantly.

4.1.4
Laboratory workers handling corrosive chemicals shall wear a lab coat or coveralls, non-porous safety shoes, splash-proof chemically resistant eye protection and chemically resistant gloves.

(
When concentrated forms of corrosive chemicals are handled, chemical splash goggles shall be worn over safety glasses with side shields..

(
Two pairs of chemical resistant gloves shall be worn when handling concentrated corrosive chemicals. The laboratory worker shall rinse thoroughly prior to removing the gloves. The gloves shall be removed and discarded after each use. 

4.1.5
Skin or eye exposure to corrosive chemicals requires immediate and continuous flushing with water for a minimum of 15 minutes. Flushing of the exposed skin or eyes should continue while medical assistance is obtained.

4.2
Procedures for Crushing and Grinding Solid Samples
4.2.1
Crushing and grinding of solid samples to prepare for radiochemical analysis generates dust that may present a health hazard. The solid samples can be soil samples, concrete, or any type of building materials. The building materials could potentially contain asbestos or be contaminated with heavy metals. 

4.2.2
The crushing and grinding of the solid samples may present a noise exposure. Crushing operations should take place on a rubber floor mat to reduce the noise. Paper should be laid over the mat for dust control. The noise exposure to the laboratory worker during this operation may be monitored to establish whether hearing protection or administrative controls are required to reduce the exposure.

4.2.3
Crushing operations may take place in a laboratory hood or a portable exhaust system equipped with HEPA filters will be used to collect the dust during crushing operations. The exhaust system hood shall be placed so that the opening is just at the top of the container used to crush the sample.

4.2.4
After crushing operations, the paper, if applicable, may be surveyed for radiological contamination and properly disposed of, and the floor shall be cleaned as needed.

4.2.5
The counter top and grinder shall be cleaned after each sample. The floor in the immediate area of the grinding and crushing will be cleaned as needed.

4.3
Procedures for Handling Bulk Lead used for Shielding
4.3.1
Lead oxide powder can form on the surface of bulk lead. Bulk lead shall not be exposed to water or corrosives that may promote oxidation of the material. Laboratory workers can be subsequently exposed to lead dust when handling the lead. 

4.3.2
Laboratory workers handling bare/unprotected lead must wear vinyl or other suitable protective gloves.

4.3.3
Laboratory workers using lead for shielding must wash their hands after handling the lead.

4.3.4
The Chemical Hygiene Officer shall be notified of bulk lead that shows signs of oxidation.

4.4
Procedures for Handling Cryogenic Liquids
4.4.1
Cryogenic liquids can cause thermal burns (frostbite) upon contact with the skin. The gas evaporating from the liquid can cause frostbite to the delicate tissues of the eyes. Because liquefied cryogenic gases have a high volume expansion ratio, they must be used in a well ventilated area.

4.4.2
Safety glasses or safety goggles and a face shield shall be worn when filling the liquified nitrogen dewars. Loose fitting thermal gloves or leather gloves shall be worn.
4.4.3
Do not overfill containers. Transfer cryogens slowly to minimize boiling and splashing. Never make direct contact with cryogenic liquids, uninsulated cryogenic pipes or equipment. Stay out of the path of boil-off gases. Boil-off gases can freeze the skin or eyes faster than liquid or metal contact.
4.4.4
If the relief valve should discharge the cryogenic liquid then technicians will safely evacuate the area immediately and notify emergency personnel. Technicians will not reenter the area until safety personnel have deemed that there is no oxygen deficiency problem in the area. 
4.4.5
Cryogenic liquid containers shall never be dropped, tipped over, or rolled on their sides. A hand truck or transport trolley shall be used to move the container (not to include empty 30 liter dewars).

4.4.6
Cryogenic liquid containers shall be stored in an upright position in a well ventilated area.

4.4.7
Skin exposed to cryogenic liquids requires immediate medical attention. The exposed area shall be immersed in warm water while medical assistance is being obtained.

APPENDIX B

Laboratory Inspections
1.0
Scope
This appendix covers several inspection procedures that will be used in the radioanalytical laboratory.

2.0
Purpose
The purpose of this appendix is to provide inspection procedures that will be used on a monthly basis for the laboratory hood evaluations, and safety inspections of the radioanalytical laboratory.

3.0
Responsibilities
Responsibilities are as defined in the Chemical Hygiene Plan.

4.0
Inspection Procedures
4.1
Laboratory Hood Evaluation
The performance and efficiency of laboratory hoods can be affected by a number of factors that include location of the hood, location of sources of room air supply, configuration of the hood, position of the sash, and storage practices within the hood. An examination of these factors, in addition to measurement of the face velocity of the hood, should be performed during hood evaluations.

4.1.1
Examine the hood for general upkeep. Large quantities of chemicals and equipment such as hot plates, water baths and beakers should not be stored in the hood. In addition, the items shall be placed at least 6 inches back from the hood sash to reduce turbulence at the hood face, when possible.

4.1.2
Observe the location of the hood relative to other laboratory hoods, general ventilation diffusers, windows, doors, and pedestrian traffic lanes. These conditions could contribute to cross drafts and turbulence.

4.1.3
Use smoke to visualize air current patterns at the hood face and interior chamber. If the hood fails to capture the smoke or if there is excessive turbulence, adjustments shall be required.

4.1.4
Measure the velocity of the exhaust air (on a monthly basis) at the face of the hood and document on Form DDO-263, Face Velocity Record. The sash should be positioned at the normal working position(s). Air current patterns should be visualized with smoke tubes at the various sash positions to assess capture effectiveness and turbulence. The following procedures should be utilized prior to face velocity measurements:

(
Insure the instrument is within the manufacturer's recommended calibration cycle.

(
Hold the anemometer so that air flows directly into the orifice and read the velocity as indicated by the LCD.

(
Collect one reading for approximately every square foot of open hood face. Form DDO-263 provides a grid for recording individual readings. Calculate the average of all individual readings and record the information on the evaluation form (DDO-262). This should be repeated for each opening the sash is normally positioned. 

4.1.5
The laboratory hood evaluation will be completed monthly and documented on Form DDO-262, Laboratory Hood Evaluation.

4.1.6
Records resulting from laboratory hood evaluations shall be sent to the Laboratory Manager for review and resolution.

4.2
Laboratory Safety Inspection
4.2.1
Monthly safety inspections of the radioanalytical laboratory shall be conducted by the Laboratory Manager or Chemical Hygiene Officer and a BCLDP Industrial Safety Officer may be present.

4.2.2
Form DDO-264, Laboratory Safety Inspection Checklist, shall be completed and signed by the Laboratory Manager or Chemical Hygiene Officer and the Industrial Safety Officer. The final report should be made available within two weeks and posted in the Radioanalytical Laboratory Hood Book.

4.2.3
Deficiencies noted on the Laboratory Safety Inspection Checklist, shall be corrected immediately, if possible. The date corrections are made shall be noted on the checklist.
APPENDIX C

Incompatible Chemicals – A Partial List

	Chemical:
	Incompatible With:

	Acetic Acid, Glacial
	Strong oxidizing agents, most common metals (except aluminum), chromic acid, ethylene, flame, heat, nitric acid, hydrogen peroxides, sulfuric acid, alkalies, carbonates, strong bases, amines, phosphorus trichloride, phosphorus pentachloride

	Aluminum Nitrate, 9­Hydrate
	Moisture, most common metals, strong reducing agents, combustible materials, organic materials, cyanides

	Alcohol, Reagent (Ethyl Alcohol)
	Heat, contact with ignition source, oxidizers

	Ammonium Hydroxide
	Heat, sunlight, strong acids, most common metals, strong oxidizing agents, bromine, chlorine, aluminum, copper, brass, bronze, hypochlorite

	Ammonium Nitrate
	Heat, shock, flame, strong reducing agents, combustible materials, strong acids, organic materials, chemically active metals, powdered metals

	Ammonium Oxalate
	Strong oxidizing agents, strong acids, sodium hypochlorite, ammonium acetate

	Ammonium Phosphate
	Stable under ordinary conditions of use and storage. Gradually loses about 8% ammonia on exposure to air.

	Ammonium Sulfate
	Heat, strong oxidizing agents, copper, brass, bronze, strong acids

	Ammonium Sulfide
	Stable under ordinary conditions of use and storage. May lose integrity with age; ammonium sulfide slowly produces sulfide and ammonia in the presence of moisture.

	Ascorbic Acid
	Stable under ordinary conditions of use and storage.

	Barium Chloride
	Stable under ordinary conditions of use and storage.

	Boric Acid
	Stable under ordinary conditions of use and storage. Moisture contamination can cause boric acid to be corrosive to iron.

	Calcium Nitrate
	Reducing agents, organic matter, moisture, fuels, combustibles

	Cerium (III) Nitrate
	Strong reducing agents, strong acids

	Citric Acid
	Metal nitrates, alkali carbonates, bicarbonates

	Cupric Nitrate
	Stable under ordinary conditions of use and storage. Emits nitrogen oxides when heated to decomposition.

	EDTA
	Strong oxidizing agents, chemically active metals

	Ferric Chloride
	Contact with water or moist air liberates hydrogen chloride gas.

	Flammable Liquids
	Ammonium nitrate, chromic acid, halogens, hydrogen peroxide, nitric acid, sodium peroxide

	Hydrochloric Acid
	Heat, moisture, most common metals, water, amines, metal oxides, acetic anhydrides, propiolactone, vinyl acetate, mercuric sulfate, calcium phosphide, formaldehyde, alkalies, carbonates, strong bases, sulfuric acid, chlorosulfonic acid

	Hydrofluoric Acid 
	Moisture, alkalies, organic materials most common metals, rubber, leather, fluoride, water, strong bases, carbonates, sulfides, cyanides, oxides of silicon; especially glass, concrete, silica

	Hydrogen Peroxide, 30%
	Heat, combustible materials, strong reducing agents, most common metals, organic materials, metallic salts, alkalies, porous materials; especially wood, asbestos, soil, rust, strong oxidizing agents

	Hydroquinone
	May react with oxidizing materials, violently with NaOH. No spontaneous self-reaction.

	Iron Powder
	Stable under ordinary conditions and storage. Fine powder can burn in air or react with oxidizers.

	Lead Nitrate
	Shock, friction, heat, combustible materials, organic materials, strong reducing agents

	Methyl Alcohol
	Strong oxidizing agents such as nitrates, perchlorates or sulfuric acid. Will attack some forms of plastic, rubber, and coatings. May react with metallic aluminum and generate hydrogen gas.

	Chemical:
	Incompatible With:

	Methyl Orange
	Strong oxidizing agents

	Nitrates
	Aluminum, cyanides, esters, heat, sulfuric acid

	Nitric Acid (Concentrated)
	Heat, light, moisture, strong bases, carbonates, sulfides, cyanides, combustible materials, organic materials, strong reducing agents, most common metals, powdered metal, carbides, ammonium hydroxide, water, alcohols

	Nitrites
	Acids

	Octyl Alcohol
	Stable under ordinary conditions of use and storage. Carbon dioxide and carbon monoxide may form when heated to decomposition.

	Oxalic Acid
	Heat, strong oxidizing agents, strong bases, silver and silver compounds, most common metals

	Phenolphthalein
	Oxidizing agents, peroxides, acids, acid chlorides, acid anhydrides, alkali metals, ammonia, moisture

	Phosphoric Acid
	Most common metals, strong bases

	Potassium Permanganate
	Contact with combustible matter. Explosive in contact with sulfuric acid or hydrogen peroxide

	Sodium Hydroxide
	Moisture, water, strong acids, most common metals, combustible materials, organic materials, zinc, aluminum peroxides, halogenated hydrocarbons

	Sodium Nitrite
	Shock, friction, heat, cyanides, strong acids, strong reducing agents, combustible materials, ammonium salts

	Strontium Nitrate
	Combustible materials: Mixture of the two may results in a violent explosion.

Metals and alloys: May cause ignition or explosion.

Organic materials: May ignite or explode on contact. The sensitivity for explosion may be increased by the presence of metal powders.

Reductants: May react violently, causing ignition or explosion on contact. 

Metal nitrates are possible explosion hazard.

	Sulfamic Acid
	Incompatible with chlorine and fuming nitric acid

	Sulfuric Acid
	Moisture, heat, water, most common metals, organic materials, strong reducing agents, combustible materials, strong bases, carbonates, sulfides, cyanides, strong oxidizing agents, carbides

	Titanium III Chloride
	Bases, alkali metals, alkaline earth metals, aqueous solutions are incompatible with alkali and alkaline earth metals and many reactive organic and inorganic chemicals

	Toluene
	Strong oxidizers, strong acids, bromine trifluoride, nitrogen (IV) oxide, uranium hexafluoride

	Yttrium Nitrate
	Combustible substances, metal cyanides, citric acid, oxidizable substances, aluminum powder, phosphorus, stannous chloride, esters, metal phosphinates, potassium hexanitrocobaltate (3-), acids, acid fumes
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Laboratory Hood
Evaluation Form

Performed By: Date:
Manufacturer: Model:
I Number: Location:
Hood Dimensions: X Y W
Parameter Yes No Comments

Smoke tests show turbulent conditions at hood face?

Hot plates, heating mantels, chemicals, or
equipment excessively stored in hood?

Chemicals or equipment inside hood positioned less
than 6 inches from hood face?

Cross drafts from people movement, open
windows/doors. etc. observed near hood face

Have changes in hood usage or general lab
conditions [such as the addition of more hoods,
vented cabinets, or exhaust devices occurred?

Sash Position Average Flow Characteristic
(Sash Height, Face Velocity (Laminar/Turbulent)
Inches Open) arm)
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