Experiment Safety Review (ESR) Form: FAQs
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General Questions
 

· Why does the ESR form change from year to year?
· My experiment has not changed in the past year. Does this mean my experiment doesn’t have to be reviewed?
· What constitutes a “change” that requires a new review?
· What are some examples of changes that do not require a new review?
· When, where, and who should sign the form?
· Do workers need to sign the ESR?
· Why is the form organized the way it is?
· My work is simple, so do I need to have it reviewed?
· Why do I need a waste minimization and pollution prevention plan?
· Why do I need to have a decommissioning plan?
· Why am I called the Principal Investigator?
· Why are environmental aspects of products and services included?
· How do I do the risk analysis?
· What do the risk numbers mean?
· What are a “Critical Step” and an “Error Precursor”?
Why does the ESR form change from year to year?
Changes reflect new requirements from BNL, results of self-assessments, internal and external audits, feedback from staff, as well as attempts to improve and simplify the ESR process as a whole. The goal is to have a form that does not change often. Before using any form, make sure that it is acceptable to your ERC.

My experiment has not changed in the past year. Does this mean my experiment doesn’t have to be reviewed?
No, all continuing experiments must be reviewed (updated) annually. This is BNL policy. However, an experiment with no changes may be updated without the need to submit a new form, consult your ERC for details. 

What constitutes a “change” that requires a new review?
If there are any new hazards, changes in procedures or controls that effect ESH concerns in your experiment, the ESR must be updated, reviewed and approved. Minor changes during the course of the year may be reviewed and approved as addenda and merged into the ESR document during the annual update. In general, if you must alter the status of any checkbox in the form, you have a “change”.

What are some examples of changes that do not require a new review?
Changes in personnel are not considered to represent an experimental change. 

Changes in training that are not required by the introduction of new hazards.

When, where, and who should sign the form?
During the review process, the ERC or the review committee may change the contents or requirements in the review. After approval it is returned to the PI for final review. The PI (and other relevant experimenters) should read the review to make sure it is acceptable. The PI’s signature indicates acceptance of any and all conditions stipulated in the review, including training requirements. The review is then returned to the ERC who forwards it for final review and approval signatures. The review process is not completed until the Department Chair, or their equivalent, or designee signs the ESR.

Do workers need to sign the ESR?
The PI is responsible is responsible to ensure that all workers read, understand, and agree to abide by conditions imposed by the ESR. A signature form is located on the last page of the ESR form, which may be used.

Why is the form organized the way it is?
The organization of the form reflects the basic principles of Integrated Safety Management. In Section I the experiment and apparatus are identified, Section II identifies the hazards encountered in the experiment. In Section III, the controls that mitigate the hazards identified in Section II are described, and risks evaluated. Section IV describes training and other personnel issues related to performing the work. Section V is a place to list any comments. These can include notes about controls used in the past that were found to be inadequate, or improvements that were suggested by workers. Also see Section By Section Help.

My work is simple, so do I need to have it reviewed?
Yes, all work must be reviewed. The only exemption is for “office-type” work, which includes theoretical studies, computer simulations, software development, etc.

 

My experiment will not generate any waste. Why do I need a waste minimization and pollution prevention plan?

One of the EMS goals is to include pollution prevention and waste minimization in our work. A way to show this is to include a pollution prevention plan in an ESR. Give some thought to this section. There may be funds available to help you with pollution prevention initiatives. Stating that you do not generate waste is not a plan. A minimally acceptable plan could be: “This experiment uses materials in the minimum required quantities to reduce wastes and substitutes non-hazardous materials whenever possible. The impact of new materials on our waste stream is considered before their use.”

Why do I need to have a decommissioning plan?

Every experiment ends someday. As a minimum you are responsible for ensuring that the space used is suitable for the next application, and that you have identified and properly disposed of all wastes, chemicals and equipment. This includes chemical and/or radioactive decontamination of the area(s) and restoring facilities to an acceptable condition. Each ESR must have a termination/decommissioning plan. If cleaning up has special concerns, include them here. A minimally acceptable plan could be: “At the end of this project, all materials will be removed, wastes disposed of, and the space occupied will be left in a condition that is acceptable to the Department, or their equivalent.”

I’m not the Group Leader, so why am I called the Principal Investigator?
Principal Investigator, Lead Experimenter, Responsible Person are all terms that are used more or less interchangeably in the ESR process. The decision was made to use the term Principal Investigator. If your name is at the top of the ESR form, you are the one responsible for the ESH concerns of that experiment.

 

How do I do the risk analysis?

Each hazard includes 5 columns: “A”, “B”, “C”, “D”, and “Risk”. The table at the beginning of Section III tells you how to fill in each column. For example, suppose you have a hazard that 1 person is exposed to (A=1) on a frequency of about once per month (B=2). You believe that the consequence of the controls listed failing and causing an accident could lead to a lost time injury (C=3), but the likelihood of that happening is extremely remote, or rare (D=1). The risk is 1(2(3(1 = 6. This is a very low and negligible risk. Your controls for that hazard are adequate.

What do the risk numbers mean?

See the OHSAS 18001 Program Subject Area. Section III of the ESR form also has instructions. The risk levels indicate the following actions:

· 0 – 20 is negligible, 21 – 40 is acceptable. The controls are adequate.

· 41 – 60 is moderate. In the ESR, explain why additional controls are not used to reduce the risk.

· 61 – 80 is substantial. The PI is required to develop and implement a remedial action program.

· > 80 is intolerable. Work cannot begin or continue until controls are established that reduce the risk to < 81. If work has already begun, it must stop immediately, and an investigation into working conditions must be carried out. Special permission by the Department Chair or Division Manager, or their equivalent, is required to work in this range.

What are a “Critical Step” and an “Error Precursor”?

These are terms used in Human Performance factors in workplace safety. A “Critical Step” is one that must be preformed accurately and properly. If this step is skipped or fails, then an injury will occur. For example, turning off the power before accessing some electrical equipment is a critical step. If you don’t do it, an electrical injury will occur. An “Error Precursor” (see table below) is a condition that increases the likelihood that an injury will occur. Sometimes you can control these, other times not.

Common Error Precursors
	Task Demands
	Individual Capabilities

	1. Time Pressure (in a hurry)
	1. Unfamiliarity with task / First time

	2. High workload (memory requirements)
	2. Lack of knowledge (faulty mental model)

	3. Simultaneous, multiple actions
	3. New techniques not used before

	4. Repetitive actions / Monotony
	4. Imprecise communication habits

	5. Irreversible actions
	5. Lack of proficiency / Inexperience

	6. Interpretation requirements
	6. Indistinct problem-solving skills

	7. Unclear goals, roles, or responsibilities
	7. Unsafe attitudes

	8. Lack of or unclear standards
	8. Illness or fatigue; general poor health

	Work Environment
	Human Nature

	1. Distractions / Interruptions
	1. Stress

	2. Changes / Departure from routine
	2. Habit patterns

	3. Confusing displays or controls
	3. Assumptions

	4. Work-arounds / OOS instrumentation
	4. Complacency / Overconfidence

	5. Hidden system / equipment response
	5. Mind set (intentions)

	6. Unexpected equipment conditions
	6. Inaccurate risk perception

	7. Lack of alternative indication
	7. Mental shortcuts or biases

	8. Personality conflict
	8. Limited short-term memory


 

Problems With or Questions About The Form
 

· When I open the form I am warned about macros.  Is the form safe to use?
· What are the grey boxes?
· Why don’t the checkboxes work?
· How do I add more rows to a table?
· The form and completed reviews are supposed to be available on line.  How or where do I find them?
When I open the form I am warned about macros.  Is the form safe to use?
If the form came from the SBMS Subject Area, your ERC, or your Department’s, or their equivalent’s, web pages, then it is safe. The form’s checkboxes are Word macros. You may or may not get this warning depending on your system’s security settings. Should you find that your copy has a virus in it, notify the SME or ERC immediately so that it is not spread farther.

What are the grey boxes?

They indicate some of the positions where you should enter the requested information. Any entry that Word allows can be entered in the form. You do not have to keep the shading in your entry; it’s just there to flag the spot. To change the state of a checkbox, double click on the box.

Why don’t the checkboxes work?
The check boxes require two AutoText fields “Checked Box” and “Unchecked Box”. If you double-click on a checkbox and nothing happens, it is due to one or more of the following: AutoText is not enabled in your Word installation; the specific AutoText fields are not defined; macros are forbidden to run due to your Word security configuration; the “Wingdings” font is not installed; or the macros were not properly embedded when the form was made. If the checkboxes don’t work, just type an “X” over the checkbox, or paste a check symbol over it.

 

How do I add more rows to a table?

Just as you do in any Word document, go to the last cell in the table and hit the Tab key. This creates a new row.

The form and completed reviews are supposed to be available on line.  How or where do I find them?

Ask your Experiment Review Coordinator.
 
 
 

Section-By-Section Help
· The Cover Sheet
· Define The Scope Of Experiment
· Description
· Human Performance Factors
· Waste Minimization/Pollution Prevention
· Identify And Analyze Hazards Associated With The Experiment
· Physical Hazards
· Chemical Hazards
· Radiation Hazards
· Biological Hazards
· Offsite Work
· Other Issues (Security, Notifications, Community, etc.)
· Materials Used/Waste Generated
· Significant Environmental Aspects
· Environmental aspects of activities, products, and services
· Useful Links
· Develop And Implement Hazard Controls And Assess Risk
· Physical Hazards, Tasks, Controls and Risks
· Chemical Hazards, Tasks, Controls and Risks
· Significant Environmental Aspects, Hazards, Tasks, Controls and Risks
· Ionizing and Non-ionizing Radiation Hazards, Tasks, Controls and Risks
· Biological Hazards, Tasks, Controls and Risks
· Offsite Work Hazards, Tasks, Controls and Risks
· Other Issues (Security, Notifications to Other Organizations, Community Involvement, etc.)
· Exposure Monitoring
· Useful Links
· Perform Experiment Within Controls
· OSHA/DOE Required Medical Surveillance
· Training
· Emergency Procedures
· Transportation
· Notifications
· Termination/Decommissioning
· Useful Links
· Provide Feedback
· Attachments
THE COVER SHEET.

DEPARTMENT/DIVISION/GROUP: Enter the name of your group here.

Project Title:  Enter a few words (no more than will fit into the box) that describe the experiment.

Location(s):  Enter the room and building numbers where the work on the experiment described is being done. Do not list your office numbers. These are not important for the purposes of the review.

Proposed Start Date and Duration: If this is a continuing experiment, enter “Continuing experiments”. If you know when it will end, enter that date here.

Review/Approval Comments:  The Experiment Review Coordinator (ERC) completes this field. Usually it states that the review was approved, but may sometimes state explicit conditions or actions needed before work can begin. No work may begin unless the review has been approved, or the ERC has given permission to start.

FUA Change Required:  Consult the ESH Coordinator or F&O Facility Project Manager. Most experiments do not require a change to the Facility Use Agreement unless they represent a major departure for the typical sort of work done in the building.

Fire Rescue Run Card Changes Required: Check “Y” if the hazards are such the emergency responders need to be informed of the hazards or the special nature of your experiment. For example, you might have some critical apparatus that would be seriously damaged if dry chemical fire suppressant were used.

Has a NEPA Review been Performed for this Project: Check the appropriate box. You can contact the SME or your ESH Coordinator for more information.

Required Approvals (i.e. IACUC, IBC, etc): Indicate any other approvals that are required for this experiment.

Project Termination Acceptance Signature: The ERC completes this field when the experiment ends.

 
 
DEFINE THE SCOPE OF EXPERIMENT.

Description: Describe what is being done and briefly why. This is not a scientific review; so there is no need to justify the science, just state the purpose or goals. Include the type of apparatus or equipment to be used. Indicate if facility (building-related) modifications are required. Make sure that the setup and decommissioning phases of the work are also included. The Work Permit Process/Form may better address the hazards and controls of the set-up and/or tear down phases. Indicate if a Work Permit will be used.

List equipment manuals and/or procedures that describe ESH-critical systems. Such manuals and/or procedures must be controlled following the Document Control Subject Area.

Human Performance Factors: 

· What can go wrong (what keeps you up at night)?

· What measures or controls are in place to prevent that from happening? 

· Consider how do (or which of) the most important controls depend on human (or personnel) actions or behavior. Where might an error or omission impair the effectiveness of an important control? 

· Error precursors are conditions or attitudes that increase the chances of an error during the performance of a specific task by a particular individual. Are there precursors that, if reduced or eliminated, would make the controls more likely to be effective?
Waste Minimization/Pollution Prevention: Describe how you plan to minimize generation of waste, and identify pollution prevention opportunities. Consider Ordering/using the smallest amount, using recycled material or 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. For example, “This experiment uses materials in the minimum required quantities to reduce wastes and substitutes non-hazardous materials whenever possible. The impact of new materials on our waste stream is considered before their use.” is an acceptable plan, provided you mean it.

 
IDENTIFY AND ANALYZE HAZARDS ASSOCIATED WITH THE EXPERIMENT.

Check all of the boxes that are relevant to the experiment or work being described. For each box checked, Section III must contain a description of the control that will be used to mitigate that hazard.

 
Physical Hazards: This includes pressure and vacuum systems, and fire hazards. If you have flammable liquids, these could be a chemical or physical (fire) hazard. Check the one that best represents the primary hazard of the material, or check both. Certain hazards require review by Laboratory level safety committees, or SMEs (e.g., Cryogenic hazards require review by the BNL Cryogenic Safety Committee, pressure systems require review by the Safety Engineering SME). Allow sufficient time to complete such a review.

Chemical Hazards: Check the boxes that apply. If you use or store Beryllium, you must attach a BURF (Beryllium Users Review Form) to the ESR.

Radiation Hazards: This section includes ionizing and non-ionizing hazards. If you work at an accelerator facility (e.g., RHIC, ATF, etc.) you do not need to check the box associated with “Accelerators” since accelerator operations are covered under the SAD, ASE and other documents. If your experiment requires that you work in magnetic fields higher than 5 Gauss, you must include an exposure evaluation form. See the Static Magnetic Fields Subject Area.

Biological Hazards: If there are any biological hazards in your experiment, list them here. See the Biosafety in Research Subject Area for more information.

Off-site Work:  If all or part of the work in this experiment is performed off-site, indicate that here. If there is a safety program in place at the offsite location, no further controls are needed unless you do not feel that your work is adequately reviewed. If this is the case, or there are no off-site controls, then describe what is needed in the next section.
Other Issues (Security, Notifications, Community, etc.): List any other concerns that need to be addressed here.

Materials Used/Waste Generated: Enter all of the chemicals or other significant materials that you will use. Estimate how much is used and how much waste is generated and what sort of waste it is. Use the codes from the table below this one. For example, alcohol that evaporates during use is a Fugitive emission, enter “F”. 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).

Significant Environmental Aspects:  This phrase does not ask your opinion on whether a category is “significant”. If the text next to the checkbox applies to your work, it is a significant aspect, according to BNL’s definitions. In most cases, there are already controls and environmental goals and targets in place to manage the significant aspects related to your experiment and will not result in delays or additional work on your part.

Environmental aspects of activities, products, and services: When identifying environmental aspects for this project, include those related to activities, products, and services for which you have some control or influence. For example, you build a detector component that will be used outside BNL, and it contains some hazardous materials. The documentation you supply with the detector could include a statement, such as: “This detector includes materials that are considered hazardous by the U.S. DOE. Consult local environmental laws and regulations before disposal.” If operation of the detector could evolve hazardous gases: “Operation of this detector could result in emission of gases known to be ozone depleting substances. Consult local environmental laws and regulations before operation.” This transfers your knowledge of potential environmental consequences related to your “product” to the end user and prompts them to exercise the appropriate precautions.

Useful Links:
SBMS Home Page
Environmental Aspects and Impacts Subject Area
Environmental Management System Home Page
Static Magnetic Fields Subject Area
Chemicals Safety Subject Area
 
 
DEVELOP AND IMPLEMENT HAZARD CONTROLS AND ASSESS RISK.

There must be a control described in this section and a risk analysis for each hazard identified in the previous section. Saying you will follow standard BNL policy (SBMS) is not sufficient. State the specific relevant policy and the actions you are taking to achieve compliance. If you specify PPE as a control, you must state the specific PPE required. Stating “gloves” as a control is not a sufficient description. Specifying disposable vinyl gloves, for example, is an acceptable description. Consult with the workers who will be doing the work to get ideas on how to best perform the work and implement the controls.

When developing controls apply the following hierarchy: 

1.
Elimination – Do you really need to introduce this hazard into the work?

2.
Substitution – e.g. replacing one substance or activity with a less hazardous one. 

3.
Engineering – e.g. using a chemical fume hood, interlocks, shielding, etc.

4.
Administration – policies and procedures for safe work practices. 

5.
Personal Protective Equipment – e.g. gloves, earplugs, etc.

For each hazard, include a brief statement of the task(s) that are performed with the hazard. For example: Compressed gas: moving and storing cylinders, attaching regulators, pressurizing apparatus. Use the risk assessment table in the ESR form to evaluate the risk associated with each hazard and task.

 
Physical Hazards, Tasks, Controls and Risks: Include maintenance, inspection and testing, and formal calibration, including frequency as appropriate.
Chemical Hazards, Tasks, Controls and Risks:  You don’t need to list the controls for each chemical, but can group them together. For example, all of your carcinogenic chemicals probably require the same or similar controls. Indicate specific PPE, e.g., type of gloves, required. Identify the BURF if applicable. Refer to the Chemical Safety Subject Area for requirements regarding particularly hazardous chemicals such as carcinogens, reproductive toxins, and highly acute toxins, including postings, and decontamination plan.
 
Significant Environmental Aspects, Hazards, Tasks, Controls and Risks: List each Significant Environmental Aspect that you checked above and indicate how it is controlled. For example, hazardous waste generation is controlled by following the instructions in the Hazardous Waste Management Subject Area. 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. Also include environmental aspects of any products and services.

Ionizing and Non-ionizing Radiation Hazards, Tasks, Controls and Risks:  Include ionizing and non-ionizing radiation. Sources are grouped into several categories to indicate special problems or sources types (e.g., neutron emitting sources are considered to be ionizing radiation generating devices). If your sources require an RWP for use, indicate the specific RWP number (if known).

Include references to laser SOPs, permits and registration forms, and static magnetic field forms if applicable.

 
Biological Hazards, Tasks, Controls and Risks: List approvals/permits/reviews required (e.g., BNL Biosafety Committee approval).

Offsite Work Hazards, Tasks, Controls and Risks: 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. If you feel that environment and safety programs at that location are inadequate to protect the environment or your workers, describe the additional controls that you have instituted. It is not the ERC or ESH Committee’s responsibility to review or implement these controls. Their responsibility is limited to prompting you to have them.
 
Other Issues (Security, Notifications to Other Organizations, Community Involvement, etc.): See Subject Areas or contact SMEs for more information and guidance.

Exposure Monitoring: The Department SHSD, or their equivalent, Representative usually completes this section. However, you may check any items of concern that you have to suggest situations that may benefit from personnel exposure monitoring.

Useful Links:
Chemical Management System
Personal Protective Equipment (PPE)
Carcinogens
Pollution Prevention and Waste Minimization Subject Area
 

 
PERFORM EXPERIMENT 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, that staff have read the ESR, and work is performed within controls, including work permits, RWPs and other work planning documents. 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. 
OSHA/DOE Required Medical Surveillance: If your work will cause you to exceed the triggers listed in the center or right columns, check the box. Just because you work with lead, for example, does not mean you must be on a medical protocol. Discuss this with the ESH Coordinator for more information and guidance. Additional training may be required for any indicated agent. See the SBMS for additional information and controls on the hazards listed. If work meets or exceeds the Medical Surveillance Exposure Trigger level, contact OMC to update Job Assessment Form(s).

Training:  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 ESH Coordinator as appropriate for assistance.

Before signing the form, the PI should carefully check this table. It is BNL policy that all workers must be adequately trained before beginning work. If training is assigned, it must be taken. Do not assign training that is not needed. For example, most persons require Hazcom training while some require Lab Standard, however no one needs both. If your experiment does not generate hazardous waste no one needs hazardous waste generator training. Discuss training needs with the Department Training Coordinator, or their equivalent, if you have questions about required training.

The BNL Training and Qualifications Website contains course offerings and descriptions, required training checklist, as well as employee training records.

 
Emergency Procedures: Always call x2222 or 911 in case of an emergency. 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. 

Transportation: If you move hazardous or radioactive materials (e.g., sealed sources) from one building to another, you are subject to the rules described in the Onsite Transportation Subject Area. See the following subject areas for information:

	On-site transfers:

Transfer of Hazardous and Radiological Materials On-site
	Off-site transfers:

Transfer of Hazardous and Radiological Materials Off-site


Notifications: This section provides a place to discuss any experiment conditions that could affect others not associated with your experiment. Suppose you have an oxygen level alarm that indicates a dangerously low oxygen level. You know to leave the area, but maybe persons in the lab next door could also be in danger, but are unaware of the meaning of your alarm. 

Termination/Decommissioning:  Every experiment ends someday. When it ends as a minimum you are responsible for ensuring that the space used is suitable for the next application, and that you have identified and properly disposed of all wastes, chemicals and equipment. This includes chemical and/or radioactive decontamination of the area(s) and restoring facilities to an acceptable condition. Identify any hazards and controls, special precautions or procedures. Indicate if a walk-down or an ERE will be scheduled to ensure the area is suitable for future projects. Indicate if Work Permit Form/Procedure will be used.

Each ESR must have a termination/decommissioning plan. A plan like, “At the end of this project, all materials will be removed, wastes disposed of, and the space occupied will be left in a condition that is acceptable to the Department, or their equivalent,” is sufficient for the early stages of the experiment. However, as the experiment approaches completion, a more specific and detailed plan should be developed.
 

Useful Links:
SBMS Home Page
Transfer of Hazardous and Radiological Materials On-site
Transfer of Hazardous and Radiological Materials Off-site
BNL Training & Qualifications
Additional Medical Surveillance Form
 

PROVIDE FEEDBACK.

Give whatever information you feel is useful, and don’t limit your discussion to ESH concerns. For example, in one group a worker reduced the exposure to epoxy chemicals by incorporating injection devices with mixing nozzles. The group then included the use of the applicators as part of their standard procedure. Including this sort of information helps to show that your Department, or equivalent, is committed to improving our work procedures, and provides a useful venue for presenting such evidence to auditors. When responding, include Human Performance Factors, and consider the following questions:

· Was the work accomplished with the expected results?

· What did you change in the course of the experiment?

· 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?

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

ATTACHMENTS.

Include any documents, figures, tables, calculations, etc. that are needed for the ESR but were not included in the body of the form.
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