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I.
DEFINE THE SCOPE OF WORK
A. Description

1.
Describe the experiment purpose/scope. Identify all apparatus that will be used, and associated requirements. List special equipment (X-ray generators, lasers etc.) that will be used during the project. Identify measurement and test equipment, apparatus operating conditions, and required maintenance procedures as appropriate. Include calibration frequency for formal calibration requirements. Attach supporting documents such as engineering calculations, drawings and specifications.

Include Human Performance Fundamentals, i.e., list any critical steps, tasks or phases of this experiment (important work in the experiment that must go right); indicate how a mistake could be made at a critical step; include error precursors; indicate the worst thing that can go wrong, and review potential consequences and contingencies; and list barriers or defenses that are needed to prevent, or reduce the likelihood of an accident.
Indicate if modification of facility is required. Include the setup and decommissioning phases of the experiment. The Work Permit Process/Form may better address the hazards & controls of the set-up and/or tear down phases. Indicate if a Work Permit will be used.
In order to facilitate accelerator-based radiation biology and physics experiments in support of the NASA Space Radiation Health initiative, a summer course is being organized at Brookhaven National Laboratory (BNL) on Long Island, New York.  The purpose of the course is to provide scientific and practical information to scientists and students who are new to either the NASA program or to charged particle radiobiology.  The course information will enable attendees to more rapidly and effectively implement their scientific objectives using accelerated charged particle radiation.  The course will span a three-week period in June 2006 and will include a lecture series, laboratory exercises and accelerator training sessions.  The lectures will cover topics including, but not limited to: the space radiation environment, physics of charged particles, and the radiobiology of high LET radiation.  Laboratory exercises will include physical measurement techniques (dosimetry), DNA damage and repair, measurements of in vitro cell responses, and in vivo chromosome aberration and cell population quantification.  Photon and charged particle irradiation techniques for biochemical samples, cultured cells and laboratory animals will be covered.  At the completion of the course attendees will have received the full complement of training required to conduct their own experiments at the NASA Space Radiation Laboratory (NSRL).  Organizers are Marcelo Vazquez (Brookhaven National Laboratory) and Gregory Nelson (Loma Linda University) with lectures by BNL staff and NASA-sponsored scientists actively participating in the NASA Space Radiation Health project.   

This is the third year of the program.  The lab exercises have been scaled down and the amount of hazardous materials that are handled have been reduced.  

B.
EXPERIMENTAL PROCEDURES (LIST CELL CULTURING, CHROMATOGRAPHY, PROTEIN PURIFICATION, ETC)

Laboratory exercises will include physical measurement techniques (dosimetry), DNA damage and repair, measurements of in vitro cell responses, and in vivo chromosome aberration and cell population quantification.  Photon and charged particle irradiation techniques for biochemical samples, cultured cells and laboratory animals will be covered.

1. Physics / dosimetry

1.
“Magic gel” exposure in graduated cylinder aligned long axis with beam.  Demonstrates Bragg peak structure in 3-D.

2.
Irradiate X-ray film or radiochromic film tilted between wedges of material or put in a water tank inside a plastic bag to demonstrate Bragg peak.

3.
Expose CR-39 to low fluence ions and develop overnight in hot alkalai.  Count small fields in microscope to demonstrate fluence.

4.
Expose X-ray film to beam in presence of block of material.  Note scattering and attenuation of beam.

5.
Expose EEG chamber and calibrate to TICs.

Advisor(s): Adam Rusek

2. Cell Biology

a)  Apoptosis and Necrosis

1
Grow up cultures of TK6 lymphoblastoid cells in suspension and NT2 stem cells attached

2
Irradiate cells in T flasks with X-rays and ions

3
Analyze apoptosis by flow cytometric measurement of Annexin V binding and PI

Goal: Demonstrates cell killing by radiation and early apoptosis mechanism specifically

Advisor(s): Amy Kronenberg, Marcelo Vazquez and Peter Guida

Experiment description:

Apoptosis and necrosis were/will be assayed using the ApoAlert Annexin V-EGFP Apoptosis Detection kit (BD Biosciences). NT2 and TK6 cells exposed to 0.5, 1, 2 and 4 Gy of iron particles will be harvested 24 and 48 hours post-irradiation, and pelleted along with the cells from their corresponding culture media at 1000 x g for 10 minutes.  Unfixed cells are immediately resuspended into single cells in binding buffer provided with the kit by gently vortexing.  The stains annexin V-EGFP and propidium iodide are added simultaneously, and samples are vortexed and incubated at room temperature for 20-30 minutes in the dark.  Dually stained cell samples are subsequently acquired for green (FL1) and red (FL2) fluorescence on a FACS Calibur instrument (Becton Dickinson) after settings are established and fixed for control (un-irradiated) cells processed with the irradiated samples.  20,000 cells are acquired for each sample, and data points are collected on triplicate samples.  Cell profiles are analyzed using Cell Quest Pro software (Becton Dickinson).  For statistics, averages of each triplicate data set are calculated, along with the corresponding standard deviations. 

b) DNA Damage Track Structure

1
Grow up cultures of attached NT2 stem cells. 

2
Irradiate cells in slide chambers with X-rays and ions

3
Analyze g-H2AX foci induction fluorescence microscopy and image analysis.

Goal: to assess track structure effects on DNA double strand break induction and repair by immuno staining gH2AXfoci in human NT2 cells.

Advisor(s): Marcelo Vazquez and Honglu Wu

Experiment description:

We will measure g-H2AX foci, a beacon for DSB induction, using the Fe beams. Human NT2 cell line will be grown on glass slide and on CR-39 solid-state nuclear-track detectors and exposed to low doses Fe beams (0.1, 0.5, 1 and 2 Gy).  Following exposure, cells will be fixed at 0, 10, 30 and 60 minutes and immuno-stained to visualize the phosphorylated histones H2AX, and plastics will be etched to visualize the heavy-ion tracks. Super-imposition of the two images will identify position of tracks and their location relative to dominant foci that indicate passage of track in cell nucleus. 

c) Cell Survival

1
Grow up cultures of attached V79 or NT2 cells in microtiter plates.

2
Irradiate.

3
Measure survival by XTT colorimetric method

Goal: Demonstrates radiation-induced cell killing

Advisor(s): Charles Limoli and Marcelo Vazquez

Experiment description:

These studies are designed to characterize the dose- and time-response for cell toxicity induced by 1000 MeV/n Fe ions in human NT2 cells.  Human neural stem cells cultured in 96 well plates will be exposed to Fe particles (0.5, 1, 2 and 4 Gy) and assayed for cell toxicity using the XTT assay method (4, 12, 24 and 48 hrs). Because electrons flowing through the mitochondrial electron transport chain can reduce XTT salts, this assay reflects early redox changes and mitochondrial impairment occurring within the cell and therefore measures cellular viability rather than cell death. The assay will be performed according the to the manufacturer’s specifications (TOX-9, Sigma-Aldrich).  

3. Animal Biology 

1.
Irradiate mice with X-rays and ions

2.
Sacrifice and isolate peripheral blood at 24, 48 and 72 hrs.

3.
Count populations of lymphocytes by Heska blood analyzer.

4.
Perform micronucleus counts for reticulated lymphocytes by FACS

Goal: Demonstrates in vivo cell killing and accumulation of genetic damage.  Kill off not LET-dependent but micronucleus production is, showing endpoint dependence.

Advisor(s): Polly Chang

Experiment description:

Animals (mice C57Bl/6) between 6-12 weeks of age will be used for these experiments.  Animals will be shipped to BLAF about 1 week before the scheduled beam times, with the proper health certificate documentations.  Shortly before exposure, animals will be transferred from BLAF to the NSRL staging area.  Work spaces will be prepared for loading and unloading animals into pre-approved sample holders and brought to the beam line to be irradiated.  At the end of each exposure, animals will be transported back to the BLAF.  Using the same experimental animals, multiple assays to evaluate the particle radiation-induced genotoxic will be performed.  These include:  the measurements of micronucleated reticulocytes in the peripheral blood shortly after radiation and cytogenetic damage in erythrocytes (by micronucleus enumeration using flow cytometry). In these experiments, groups of C57Bl/6 mice will be whole body exposed to a range of doses (0.5 – 2 Gy) of 1000 MeV/amu Iron ions.  Peripheral blood will be collected at various times after exposure (24, 48 and 72 hrs) to assess radiation-induced effects in these animals.  

C.
APPARATUS AND OPERATING CONDITIONS

This section is divided into two parts. 

1.
All scientific equipment 

2.
Measuring and testing equipment

1.
Scientific Equipment

Describe the apparatus, operating conditions and maintenance procedures that will be used. List special equipment (X-ray generators, lasers, radioactive sources, refrigerators, freezers, etc.) that will be used.  

Equipment:
Operating conditions (refer to manufacturer’s instructions, Standard Operating Procedures, RWP, etc)
Maintenance/Monitoring Procedures covered under Marcelo’s MO06-Vazquez1-ESR or in NSRL already



2.
List equipment manuals and/or procedures that describe ESH-critical systems. Such manuals and/or procedures must be controlled following the Internal Controlled Documents Subject Area.

None that are ESH Critical 

B. Materials Used /Waste Generated 

List materials to be used and wastes generated. Refer to the BNL Chemical Management System for a complete listing of the chemicals in your locations. Include samples, chemicals, controlled substances, gases, cryogens, radioactive materials, and biological material. You may use generic chemical class descriptions for commonly used materials (e.g., organic solvents, acids). List disposal methods. Denote disposal method using the codes below.
	Materials Used & Wastes Generated
	Disposal Method Type (Code below)
	Estimated Quantity (provide units)
	Estimated Annual Waste Generation 
	Special Handling/ comments

	
	
	Per Use
	Total/Yr
	
	

	Magic gel
	T
	
	
	
	

	Photographic Fixer
	H
	
	
	
	

	Photographic developer
	I
	
	
	
	

	Hot alkali
	S
	50ml
	50ml
	
	Neutralize and release.

	TK6 lymphot blast human cells
	S*
	100ml
	100ml
	
	IRB exempt cell line #38.  No BBH issue

	NT2 neuronal cells-human
	S*
	100ml
	100ml
	
	IRB exempt cell line #45 No BBH issue 

	Cells stained with annexin V-EGFP and propidium iodide
	S
	10ml
	10ml
	
	

	mice C57Bl/6 carcasses
	Med
	32
	32
	
	As per IACUC

	Mouse blood
	S*
	ml
	ml
	
	

	alcohol 70%, 4 % 
	H
	100ml
	100ml
	
	

	glutaraldehyde and 4%
	H
	100ml
	100ml
	
	

	paraformaldehyde
	H
	100ml
	100ml
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


* bleach and discharge to sanitary as per Liquid Effluents approval (see ECR)

Note: Identify Age Sensitive materials or special handling requirements.

Disposal Method Codes:

	Air Emissions
	Liquid Effluents
	Wastes

	P = Point Source
	S = Sanitary
	H = Hazardous

	F = Fugitive
	ST = Storm water
	I = Industrial (Non-hazardous waste e.g., oils)

	
	O = Other
	R = Radioactive

	
	
	M = Mixed (Radioactive + Hazardous)

	
	
	RM = Radioactive Medical

	
	
	MW = Medical

	
	
	T = Trash


C.
Waste Minimization/Pollution Prevention

Describe how you plan to minimize generation of the wastes described above, and identify pollution prevention opportunities. Consider Ordering/using the smallest amount, using recycled material substituting non-hazardous materials. The Pollution Prevention and Waste Minimization Subject Area describes how to plan, conduct, and closeout work activities to eliminate or minimize the impact of their activities on the environment.
Waste will be minimized by:

· Using the least amount of material required to do the work

· Checking stock on-hand and laboratory inventory system prior to purchasing additional chemicals

· Recycling and reusing materials where feasible

· Using minimal quantities of reagents

· Substituting of less hazardous material when feasible

· Not bring packing material into a chemical contaminated area, and 

· Limiting the quantity of hazardous materials ordered

· Downsizing experiments to decrease waste volumes.

· When in question, items treated as hazardous wastes.

II.
IDENTIFY AND ANALYZE HAZARDS ASSOCIATED WITH THE WORK

In this section indicate the hazards in each class. Include the setup and decommissioning phases of the experiment. 

	Physical Hazards (check all that apply)
	 None

	 Cryogens
	 MACROBUTTON CheckIt ( Oxygen deficient atmosphere
	 MACROBUTTON CheckIt ( Noise > 85 dBA

	 MACROBUTTON CheckIt ( Fall hazards (e.g., ladders, elevated platforms, towers)

	 MACROBUTTON CheckIt ( Material handling equipment (e.g., cranes, hoists, forklifts)

	 MACROBUTTON CheckIt ( Machine shop or nonportable powered tools use

	 MACROBUTTON CheckIt ( Electrical hazards (exposed conductors, large batteries, capacitors, etc)

	 MACROBUTTON CheckIt ( Confined space
	 MACROBUTTON CheckIt ( Trenching/soil excavation

	 MACROBUTTON CheckIt ( Extreme temperatures in workplace
	 MACROBUTTON CheckIt ( Remote location

	 Compressed gases (lecture bottles, cylinders, gas lines)

	 MACROBUTTON CheckIt ( Pressurized vessels or systems

	 MACROBUTTON CheckIt ( Vacuum chambers or systems with >1000 J stored energy

	x Autoclaves or high temperature ovens

	x Open flames (bunson burners)
	 MACROBUTTON CheckIt ( Welding, brazing, silver soldering

	x Flammable gases/liquids/solids
	 MACROBUTTON CheckIt ( Other spark producing activity

	 MACROBUTTON CheckIt ( Other (specify): 

	Chemical Hazards (check all that apply)
	 MACROBUTTON CheckIt ( None

	 Carcinogens
	 MACROBUTTON CheckIt ( Highly acute toxins
	 MACROBUTTON CheckIt ( Reproductive toxins
	x Corrosives

	x Flammable liquids
	 MACROBUTTON CheckIt ( Flammable solids
	 MACROBUTTON CheckIt ( Strong oxidizers
	 MACROBUTTON CheckIt ( Oils

	 MACROBUTTON CheckIt ( Explosives
	 MACROBUTTON CheckIt ( Peroxidizables
	 MACROBUTTON CheckIt ( Pyrophoric materials
	 MACROBUTTON CheckIt ( PCBs

	 MACROBUTTON CheckIt ( Asbestos
	 MACROBUTTON CheckIt ( Pesticides/herbicides
	Controlled substances

	 MACROBUTTON CheckIt ( Highly reactive materials 
	 MACROBUTTON CheckIt ( Perchlorates

	 MACROBUTTON CheckIt ( Storage or use of Beryllium or Beryllium articles. Attach Beryllium Use Review Form if checked.

	 Toxic metals (e.g., As, Ba, Be, Cd, Cr, Hg, Pb, Se, Ag)

	 MACROBUTTON CheckIt ( Other (specify): 

	Radiation Hazards (check all that apply)
	 MACROBUTTON CheckIt ( None

	x Sealed radioactive sources
	 MACROBUTTON CheckIt ( Windowless radioactive sources

	 MACROBUTTON CheckIt ( Dispersible radioactive materials
	 MACROBUTTON CheckIt ( Neutron-emitting radioactive sources

	 MACROBUTTON CheckIt ( Non-fissionable radioactive materials
	 MACROBUTTON CheckIt ( Fissionable radionuclides

	x Ionizing radiation-generating devices (x-ray sources, accelerators)

	 MACROBUTTON CheckIt ( Class II, IIIa, or IIIb (visible <15mW) lasers
	 MACROBUTTON CheckIt ( Class IIIb (nonvisible >15mW) or IV lasers

	 MACROBUTTON CheckIt ( Dynamic magnetic fields >1G at 60 Hz or dynamic electric fields > 1kV/m at 60 Hz

	 MACROBUTTON CheckIt ( Static magnetic fields < 5 G.  No Exposure Form is required

	 MACROBUTTON CheckIt ( Static magnetic fields > 5 G and < 600 G
	 MACROBUTTON CheckIt ( Static magnetic fields exposure. Attach Static Magnetic Fields Exposure Form when required.

	 MACROBUTTON CheckIt ( Static magnetic fields ≥ 600 G
	

	 MACROBUTTON CheckIt ( Radio frequency (RF) or Microwave sources exceeding 10 mW radiated output

	 MACROBUTTON CheckIt ( Infrared sources > 10 W
	X Ultraviolet sources > 1 W

	 MACROBUTTON CheckIt ( Extremely low frequency (ELF) radio sources

	 MACROBUTTON CheckIt ( Other (specify): 

	Biological Hazards (check all that apply)
	 MACROBUTTON CheckIt ( None

	 MACROBUTTON CheckIt ( Regulated etiological agent
	 MACROBUTTON CheckIt ( Recombinant DNA
	X Animals

	Human blood/components, human tissue/body fluids (human cells)
	 MACROBUTTON CheckIt ( Human subjects

	 MACROBUTTON CheckIt ( Other (specify): 

	Offsite Work (check appropriate box)
	 MACROBUTTON CheckIt ( None

	 MACROBUTTON CheckIt ( Reviewed or controlled by ES&H programs at the offsite location
	 MACROBUTTON CheckIt ( Requires additional controls (include in the next section)

	Other Issues (Security, Notifications, Community, etc.)
	 MACROBUTTON CheckIt ( None

	 MACROBUTTON CheckIt ( Specify: 


See Identification of Significant Environmental Aspects and Impacts Subject Area or your ECR if you need assistance completing the following table.

	Significant Environmental Aspects (check all that apply)
	 MACROBUTTON CheckIt ( None

	X Any amount of hazardous waste generation

	 MACROBUTTON CheckIt ( Any amount of radioactive waste generation

	 MACROBUTTON CheckIt ( Any amount of mixed waste generation (radioactive hazardous waste)

	 MACROBUTTON CheckIt ( Any amount of transuranic waste generation

	X Any amount of industrial waste generation (e.g., oils, vacuum pump oil)

	x Any amount of Regulated Medical Waste

	 MACROBUTTON CheckIt ( Any atmospheric discharges that require engineering controls to reduce hazardous air pollutants or radioactive emissions, or are identified as a Title V emission unit, or require monitoring under NESHAP

	 MACROBUTTON CheckIt ( Any liquid discharges that require engineering controls to limit the quantity or concentration of the pollutant, or include radionuclides detectable at the point of discharge from the facility, or contain any of the chemicals listed on BNL’s SPDES permit

	 MACROBUTTON CheckIt ( Storage or use of any chemicals or radioactive materials that require engineering controls – see Storage and Transfer of Hazardous and Nonhazardous Materials Subject Area

	 MACROBUTTON CheckIt ( On-site or off-site transportation of chemicals or dispersible radioactive materials

	 MACROBUTTON CheckIt ( Any use of once-through cooling water with a flow of 4 gpm – 24 hrs/day (10 gpm – 8 hrs/day, daily use of >15 gpm for >60 days) and discharging to the sanitary sewer

	 MACROBUTTON CheckIt ( Soil contamination or activation

	 MACROBUTTON CheckIt ( Any underground pipes/ductwork that contains chemical or radioactive material/contamination

	 

	 MACROBUTTON CheckIt ( Other environmental aspects related to your work (specify): 

	 MACROBUTTON CheckIt ( Process Assessment Form required (determined by ECR or other qualified person)


III.
DEVELOP AND IMPLEMENT HAZARD CONTROLS

For each hazard identified in the previous section, describe how that hazard is controlled. Identify the Engineering Controls (e.g., interlocks, shielding), Administrative Controls (e.g., procedures, RWPs) or Personal Protective Equipment (e.g., respirators, gloves; see the Personal Protective Equipment Subject Area) that will be employed to reduce hazards to acceptable levels. List the Job Risk Assessments (JRAs) that are applicable to this work. Indicate any work for which there is no JRA, and contact your ESH Coordinator to perform one.

The Experiment Review Coordinator, along with the Principal Investigator (PI) and Building Manager, as appropriate, will evaluate this experiment for impacts that will require an update to the Facility Use Agreement (FUA), and or Fire/Rescue Run Cards.

The PI develops and implements hazard controls in consultation with, and using feedback from, the personnel who will be performing the work.
A.
Physical Hazards/Controls/JRA 

	Hazard
	Controls 
	JRA

	Extreme Temperature

(Autoclaves, Hot surfaces and hot liquids)
	Engineering Controls

· Commercial heating-generating and controlling electrical equipment are used for all procedure

Administrative Controls

· Water baths are controlled by a temperature controlling device

· Where a heat-generating device becomes a permanent installation and open hot surface with potential to cause significant burns, the area will be posted with a notice:  “Caution – Hot Surface” or “Caution – Hot Object”

· Where possible, more enclosed heating – generating source will be employed to prevent open hot surfaces (e.g. using a commercial water bath instead of hot plate with a beaker, using heating mantle instead of hot plate for heating reaction vessel) 
	DJ-JRA04-Autoclave

	Sharps
	Disposed of in sharps containers as regulated medical waste.  Broken glassware is segregated and placed in appropriate containers and disposed of.
	DJ-JRA-RMW


Note:
Include maintenance, inspection and testing, and formal calibration, including frequency as appropriate.
B.
Chemical Hazards/Controls

	Hazard
	Controls 
	JRA

	Chemical hazards
	Engineering Controls

· All operations involving open containers of any significant amount of hazardous materials will be conducted in hoods

· Emergency equipment (safety shower, eye washers, spill control media, etc) are available

· Incompatible materials are segregated during storage.

Posting

· All the reaction performed in the laboratories will be appropriately labeled by the owner 

· Individual containers containing hazardous materials will be labeled with either a commercial label, secondary container label, or other description which would permit identification of hazardous constituents (e. g. lab notebook page number or chemical reaction on experimental equipment) and an owner 

Administration Controls

· Laboratory requirement exist for procedures involving hazardous material 

· Lab doors must remain open when working with corrosives in labs that do not have safety showers/eyewash stations.

· Activities conducted in certain facilities may also be subject to other laboratory ESR (e.g.AGS activities covered by AGS ESR)

· “Right to Know” information (e. g. MSDS for each chemical) are available on BNL CMS website

· Secondary container/spill control will be required for operations involving the storage or use of liquid hazardous materials

Personal Protective Equipment

· Laboratory Coat must be worn in laboratories when handling large amounts of hazardous chemicals.

· Workers must wear clothing which covers any area with potential for exposure especially feet

· Workers must wear chemical-resistant gloves (typically nitrile) while handling hazardous materials. Gloves are used for splash protection.  They are changed frequently and in the event of a splash.  Hands are never submersed in chemicals.

· Safety glasses are required in laboratories where hazardous materials are handled.

Training

· OSHA Laboratory Standards (IND220)

· Hazardous Waste Generator
	DJ-JRA-chemicals

	
	
	

	
	
	

	
	
	


Note:
Refer to the Working with Chemicals Subject Area for requirements regarding particularly hazardous chemicals such as carcinogens, reproductive toxins, and highly acute toxins, including postings, decontamination plan, and address above.

C.
Environmental Hazards/Controls

	Hazard
	Controls 
	JRA

	Hazardous and industrial wastes
	All non-hazardous wastes allowed by BNL SBMS Subject Areas, as classified as nonhazardous disposed via sanitary system with water running.

Satellite storage area room Rm9-10  has doubled-containers for labeled bottles of hazardous liquids.  When nearly filled, bottles are taken to 90-Day area with a completed hazards form, dated for 90-day storage info, and await pickup.

Solid hazardous waste, if any, are itemized, weighed, and collected in plastic bags inserted in a 5 gal cardboard container.  When filled, the bag is sealed, taken to 90-Day area, given an item number, dated for 90-day pickup and recorded on the form.
	DJ-JRA-Hazwaste

	Biological liquids
	Biological non-regulated waste, liquids are either autoclaved or deactivated with 10% bleach for 15 min and disposed as liquid waste in the sanitary system.
	N/A Non-haz

	Sharps/medical waste
	Sharps—disposed of as RMW in Bldg 490
Biological non-regulated waste, solids (plastic pipette tips, Petri dishes, plastic test tubes, absorbent paper, gloves, etc.) are collected and disposed as regulated medical waste.
	DJ-JRA-RMS


Note:
Identify the requirements from applicable waste management subject area (hazardous, radioactive, mixed, regulated medical). List all applicable environmental permits (Suffolk County Art. XII, Title V Emission Source, etc.) and the relevant controls required by those permits.

D.
Radiation Hazards/Controls

	Hazard
	Controls 
	JRA

	X-ray Generator
	Use governed by SOP and RWP. Pena group responsible (MO)
	DJ-JRA-Rad

	CERF
	RWP and use governed by SOP prepared by Rich Sautkulis  (BO)
	DJ-JRA-Rad

	NSRL
	RWP and use governed by SOP prepared by CAD
	DJ-JRA-Rad

	Non-Ionizing Radiation
	A conventional microwave oven will be used to heat buffers.  Before use it is checked for any physical damage.  
	DJ-JRA-nonionizing

	Activated Cell cultures and animals??????
	Some NSRL users may bring back samples that are still activated.  To do this they will have CAD FS survey and tag the material. The material is transported to Bldg 490 and put in posted area and, if necessary, handled under an approved RWP in 490.  The workers will have, at minimum, the NSRL Dispersibles Course.  No rad waste is generated as the materials decay and are free released by FS.
	


Note:
List sources/materials. Attach or refer to Radiation Work Permits.

E.
Biological Hazards/Controls

	Hazard
	Controls 
	JRA

	Human cell lines (NT2)
	These are purchased cell lines which have been screened and been in culture for many years.  They do not represent a biological hazard.
	N/A Non-haz 

	Animals
	Rats and mice approved IACUC.  All workers complete LAT I training.
	DJ-JRA-rodents

	
	
	

	
	
	


Note:
List additional approvals/permits/reviews required (e.g., BNL Biosafety Committee approval). 

F.
Offsite Work Hazards/Controls

	Hazard
	Controls 
	JRA

	None
	
	

	
	
	

	
	
	


Note:
List the location of all off-site work and identify any off-site organization whose ESH requirements will be followed (e.g., other DOE Labs). Indicate additional controls (not specified above) that are needed.
G.
Other Issues (Security, Notifications to Other Organizations, Community Involvement, etc.)

	Issue
	Controls/Plan 

	Off hours work
	The students will be with a qualified instructor if off hours work is to be performed.  

	
	

	
	

	
	


Note:
See the Security Checklist, and, if necessary, consult the security office at 4691 or 4496 for more information or guidance.
IV.
PERFORM WORK WITHIN CONTROLS

All work shall be performed within the controls identified within this document. It is the PI’s responsibility to ensure that this document is kept up to date. The PI should consult with the ERC as appropriate to determine if changes to this document are significant enough to require a new review/document.

The PI will have project staff sign the Signature Sheet (attached) acknowledging that they have read the ESR and understand the hazards, controls, environmental aspects, and training required for this experiment.

If a hazard assessment is required for this experiment, the PI should contact the ERC and/or the ES&H Coordinator for assistance. The PI should document any hazard assessments performed for this experiment in Section VI.
A.
OSHA/DOE Required Medical Surveillance

Indicate if potential exposure is in excess of trigger levels listed. Exposure evaluation and/or medical surveillance may be required. Additional training may be required for any indicated agent. See the SBMS for additional information and controls on the hazards listed.

	Regulated Hazard
	Hazard Specific Training Trigger
	Medical Surveillance Exposure Trigger

	x None
	
	

	 MACROBUTTON CheckIt ( Inorganic Arsenic
	Any day above the OSHA action level (without regard to respirator use)
	30 days/year above the action level (without regard to respirator use)

	 MACROBUTTON CheckIt ( Lead
	Any day above the OSHA action level
	30 or more days/year at or above the action level

	 MACROBUTTON CheckIt ( Cadmium
	Any day above the OSHA action level
	30 or more days/year at or above the action level

	 MACROBUTTON CheckIt ( Methylene Chloride
	Any day above the OSHA action level
	· 30 days/year at or above the action level

· 10 days/year above the 8-hour TWA PEL or the STEL

· Any time above the 8-hour TWA PEL or STEL for any period of time where an employee at risk from cardiac disease or other serious MC-related health condition and employee requests inclusion in the program

	 MACROBUTTON CheckIt ( OSHA Regulated Chemicals

Acrylonitrile
Benzene

Benzidine
1,3 Butadiene
4-Dimethyl aminoazobenzene
Ethylene oxide
Ethyleneimine
Formaldehyde
Vinyl Chloride
	Any day above the OSHA PEL
	· Routinely above the action level (or in the absence of an action level, the PEL)

· Event such as a spill, leak or explosion results in the likelihood of a hazardous exposure

	 MACROBUTTON CheckIt (
Biohazards (CDC/NIH/WHO listed Agent)
	None
	See Subject Area for guidance

	 MACROBUTTON CheckIt (
Bloodborne Pathogens
	Any use
	Any use

	 MACROBUTTON CheckIt (
Health Care Protocol
	Any use
	Any use

	x
Small Animal
	Any use
	Any use

	 MACROBUTTON CheckIt (
Non Human Primate
	Any use
	Any use

	 MACROBUTTON CheckIt (
Other Regulated Etiologic Agent
	Contact OMC
	Contact OMC

	 MACROBUTTON CheckIt ( Lasers
	Use Class IIIb or Class IV Lasers
	Use Class IIIb or Class IV Lasers

	 MACROBUTTON CheckIt ( Static Magnetic Fields
	Worker who routinely works in magnetic field
	· Any time at ( 0.5 mT (5 G) for Medical Electronic Device wearer

· Any day at ( 60 mT (600 G) to whole body [8 hour average]

· Any day at ( 600 mT (6000 G) to limbs [8 hour average]

· Any Time at ( 2 T (20,000 G) to whole body [ceiling]

· Any time at ( 5 T (50,000 G) to limbs  [ceiling]

	 MACROBUTTON CheckIt ( Noise 
	Any day above the ACGIH TLV
	Any time equal or greater then 85 dBA TWA 8-hour dose


B.
Training/Qualification

List all project personnel, indicating they are authorized and competent to perform the work described. List the training required for each individual. Identify any certifications or experiment-specific training required. Indicate if any project personnel are minors (under 18 yrs. of age). Contact your Training Coordinator and ES&H Coordinator as appropriate for assistance.
It is the responsibility of the PI to maintain a complete up-to-date list of personnel and their full training requirements, and to ensure that training and qualifications are maintained.

	Required Training
	Qualified Personnel

	General Employee Training Courses (GET, Environmental Protection, Stop Work, Emergency Response)
	All personnel on project

	Laboratory Standard
	All personnel on project

	Hazardous Waste Generator
	All personnel on project

	NSRL Access including Rad I and Radiobiology Users Training
	All personnel on project

	Regulated Medical Waste
	All personnel on project

	LAT I
	Vazquez, Guida, Thompson, Billups and 


Note:
The BNL Training and Qualifications Web Site contains course offerings and descriptions, required training checklist, as well as employee training records.

C.
Emergency Procedures

Identify any emergency actions, procedures, or equipment that must be in place to insure personnel safety and environmental protection. Include the location of emergency shutoffs, and spill control materials.
Follow Bldg 490 local emergency plan.  Call 2222 or 911 in emergency.  

Showers and eyewashes in close proximity to lab.

D.
Transportation

Identify materials, hazards and controls for any on-site and off-site transportation of hazardous and/or radioactive materials. See relevant SBMS Subject Areas.

Non-hazardous samples are transported to the NSRL during beamtime.  Sealed in double containment to protect samples.  No threat to environment if spilled.  

Transportation of materials as part of NSRL radiation covered by CAD RWP package.  For CERF use samples are non-hazardous and are not activated.  They are transported in double containment. Staff complete hazmat transport awareness level.
E.
Notifications
The PI or designee should notify building occupants of any activities that might impact them or their work, and document this here. List external personnel/organizations that require notification related to experimental activities and/or to be notified of changes (e.g., a BNL Committee for review/approval, Occupational Medicine Clinic, Fire/Rescue). 

None required

F.
Termination/Decommissioning 

Describe any decommissioning plan, including decontamination (radioactive, chemical, or biohazard) of the area at termination of the experiment. Identify any hazards and controls, special precautions or procedures. Include chemical and waste reconciliation. Indicate if Work Permit Form/Procedure will be used.

A work permit for decommissioning will be initiated prior to termination.  All subject areas will be followed. All materials will be properly dispositioned prior to termination of BNL by PI.

G.
Community Involvement Issues
Identify issues that may require community involvement (see the Community Involvement in Laboratory Decision-making Subject Area) and describe the plan that addresses these issues. Attach the Community Involvement Checklist.

None

V.
PROVIDE FEEDBACK ON ADEQUACY OF CONTROLS AND CONTINUE TO IMPROVE SAFETY MANAGEMENT

Provide comments on the review process, including this form and communication. Identify any safety-related lessons learned or worker feedback contributing to modifications/improvements to the safety controls or process. Consider the following questions:

· Was the work accomplished with the expected results?

· Were procedures accurate and useful?

· Is this the way this type of project should be performed in the future?

· What didn’t go as planned; how did that affect the outcome?

· Were there working conditions associated with errors, flawed defenses or near misses?

· Was the training for the job appropriate and effective?

· Were there any lessons learned that should be passed on to others?

During the pilot program it was recognized that there were too many labs being done and the amount of training and other requirements were too onerous and unnecessary.  The curriculum was revised to correct that issue.

VI.
ATTACHMENTS

Use this section to include any supporting documents, hazard assessments, figures, tables, etc. that were not entered into the previous sections of the form.
Experiment Safety Review Number: MO06-Vazquez1

I have read this Experimental Safety Review document and understand the hazards associated with my work activities and the controls in place to mitigate those hazards. I understand the environmental aspects of my work activities and will continually work to minimize waste generated and look for areas of improvement. I am aware of the training requirements and will maintain my qualifications.

	Print Name
	BNL #
	Signature
	Date
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