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Foreword

The Council of Scientific and Industrial Research (CSIR) stands for scientific excellence,
innovation, and service to the nation. Our pursuit of path breaking research is anchored
not just in intellectual curiosity and technical competence, but also in a deep and abiding

commitmenttosafety.

At CSIR, the integration of safety with science is not optional — it is essential. The
guidelines presentedinthisdocumentare atestamenttothatcommitment. They reflecta
shared responsibility across the research ecosystem, from students and technical staff to
scientists and administrators, to cultivate a work environment where outreach scientific

inquiry thrivesintandem with personal and collective safety.

The nature of Science, Technology and Innovation-driven research across CSIR
demands meticulous attention to potential hazards, careful handling of equipment and
chemicals, and an ingrained culture of precaution. These guidelines aim not only to help
mitigate risks but also to foster a mindset of safety-first thinking. Each scientific
experiment, each project, and each activity must begin with the question: Is this being

done safely?

As the Director General of CSIR, | fully endorse the efforts of CSIR-CGCRI and all
participating laboratories in developing and upholding rigorous safety protocols. |
commend the leadership of Prof. Bikramjit Basu, Director, CSIR-CGCRI and Coordinating
Director of the CSIR-level Safety Committee, i.e. the Directors of CSIR-NPL, CSIR-11IM, CSIR-
CBRI, and CSIR-CDRI, for their collaborative approach in promoting a culture of safety

across CSIR laboratories.

Let us move forward with the conviction that safety and science go hand in hand

and that in safeguarding our people, we strengthen our science.

Dr. N Kalaiselvi

DG, CSIR and Secretary, DSIR

CSIR | ii | Safety Manual
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The Fnnovation Engine of Indla

Dear Colleague,

On behalf of the CSIR family, we welcome you to read and understand the safety
related guidelines.

Professionally, we are committed to fostering creativity and a passion for scientific
discovery, while maintaining the highest standards of safety at all times. At CSIR, safety is
an integral part of research, and it is the responsibility of all researchers — whether
Students, Technical Officers, Technicians, or Scientists — to strictly adhere to safety and
emergency protocols. Ensuring a safe working environment starts with awareness of
potential hazards and consistent compliance with safety guidelines. We urge everyone to
maintain a clean workspace, report unsafe conditions promptly, and use personal
protective equipment (PPE) appropriately.

The ultimate responsibility of performing any experiment safely within the laboratory
resides primarily with the experimenter herself/himself. The suggested guidelines can
help prevent and mitigate accidents and minimize risk, which in turn support employee
well-being and workplace effectiveness.

We gratefully acknowledge Dr. Rajan Sankaranarayanan, Outstanding Scientist, CSIR-
CCMB, Hyderabad, Dr. P K Banerjee, Outstanding Scientist, CSIR-CIMFR, Dhanbad,
Dr. Nettem V. Choudary, Distinguished Scientist, CSIR-IICT, Hyderabad for critically
reviewing this document and also for providing insightful comments, which were duly
incorporated.

The Cyber Security related part was reviewed by CSIR-4PI scientists and we thank
Dr.G K Patra, Director, CSIR-4PI.

We hope that we will work together to make CSIR, a national institute of excellence
with the best safety practices. Whether you are working in research, technical services, or
administration, your contributions will play a key role in shaping the future of advanced
researchinIndiaand beyond.

With best wishes,

> Prof.Venu Gopal Achanta, Director, CSIR-NPL
Dr.Zabeer Ahmed, Director, CSIR-IIIM
Prof. Bikramjit Basu, Director, CSIR-CGCRI, Co-ordinating Director
Prof. Pradeep Kumar Ramancharla, Director, CSIR-CBRI
Dr.Radha Rangarajan, Director, CSIR-CDRI

YV V VY VY
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This safety manual provides general guidance and
recommendations for safe practices. Laboratory-specific
critical experiments may require separate safety protocols
which should be strictly followed. It is the users'
responsibility to ensure their own safety and the safety of
their co-workers and to follow all applicable safety
regulations and procedures.
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INSTITUTE'S LAYOUT PLAN

All labs to insert their layout plan)
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Safety Policy

CSIR strongly emphasizes a safe, healthy, and accident-free workplace. We
believe that Safetyisa collective responsibility.

Ourcommitmentsinclude:

1. Ensuring personnel safety and environmental protection during R&D
activities.

Adopting preventive, protective,and mitigative measures.
Adhering to safe procedures and methods.
Complying with health, safety,and environmental regulations.

IO

Fostering a safety-conscious culture through awareness and leadership
participation.

This policy demonstrates CSIR's dedication to employee well-being and
environmental responsibility.

December, 2025 Director General, CSIR
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ADDITIONAL RECOMMENDATIONS

\

@ Apart from the various safety guidelines outlined in this manual, CSIR
laboratories/institutes can have additional guidelines.

1. Biological Safety: Details of biological safety are provided in Section 6. In addition, lab-
specific posters may be designed and displayed at prominent locationsinside the institute
premise.

2. Radiation Safety: A separate section on Laser Safety is providedin Section 7 and lab-
specific more information can be provided atthe lab-level.

3. Pilot Plant and Scale-up Safety: CSIR labs/institutes engaged in Technology
Development Programs can have the pilot plant-specific safety guidelines.

4. Field Work and Site Operations: For CSIR labs/institutes engaged in problem-solving
at fields (for example, CSIR-CSMCRI, CSIR-NIO, CSIR-NGRI, etc.) or Technology
demonstration/ Commercialization in an industry, appropriate safety guidelines may be
formulated by the respective lab.

@ Atwo-tier Safety Governance Structure may be considered forapproval:
1. ApexSafety Council (to be constituted by DG, CSIR)

2. Lab Safety Council (to be constituted at the lab level by the Director, with Chairperson
at the rank of Chief Scientist and Conveners at the rank of Chief Scientist/ Senior Principal
Scientist, and Safety Champions from all Divisions of the Institute and a working group of
Safety Security and Disaster Management officials). As an example, current administrative
structure of the SSDM Committee at CSIR-CGCRIis provided in Appendix H.

All CSIR labs/institutes are advised to keep the annual records for their respective
lab/institute and the same may be presented before the Research Council or
Management Council:

1. Number ofpersonnel trained on safety aspectsinayear
Number ofincidents/ near misses reported
Number of safe man-daysachieved

Datesofinternal safety audit

nONWN

Dates of firedrills

Based on the above criteria and recommendations of the Apex Committee, CSIR
labs/institutes can be recognized at the CSIR Foundation Day on September 26 each year
at New Delhi.

& In order to encourage the CSIR labs/institutes to implement safety measures, the
employees may be recognized suitably to follow/implement safety norms at the highest
level in their labs/institutes.

CSIR | xiil Safety Manual
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CHAPTER 1

The aim of this safety manual isto spread awareness among all staffs of CSIR regarding

the safety and emergency protocols to be followed at all times in order to ensure a safe

working environment for all. The aim is to provide general guidelines about safe working

practices to be followed to reduce chances of injury or illness of laboratory workers. Each

Division of all CSIR institutions should have a copy of the Safety Manual available at an

accessible place.

Although an attempt has been made to cover a wide variety of laboratory hazards, the

document cannot cover each and every hazard and emergent situation that might arise

during working in a laboratory. All users are instructed to be alert and vigilant while

conducting experiments. The ultimate responsibility of performing any experiment safely

within the laboratory resides primarily with the experimenter herself/himself.

CSIR needs to use several hazardous chemicals, high temperature furnaces, as well as

precision equipment for its work mandate. The Institute allows us to work with

considerable degree of autonomy within the laboratory and expects us to maintain the

highest standards of safety at all times. Consistent and wilful violation of safety protocols

could be penalized.

Safety is an integral part of research; and all researchers, be it students or Technical

Officers/ Technicians or Senior Scientists. All are expected to remain vigilant regarding the

safety of manpower andequipment.

Remember: Majority of laboratory accidents are avoidable and occur due to human

carelessness or lack of knowledge about safe laboratory practices. Your

alertness could save such incidence.

This safety manual provides general guidance and recommendations for safe

practices. Laboratory-specific critical experiments may require separate safety protocols

which should be strictly followed. It is the users' responsibility to ensure their own safety

and the safety of their co-workers and to follow all applicable safety regulations and

procedures.

CSIR, as an R&D organisation, is committed to implement all measures in an effective

manner to establish safety goals, demanding accountability for safety performance and

providing the resources necessary for safe workplace.

CSIR 1011 Safety Manual
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CHAPTER 2

Different people think differently about safety, sometimes because of lack of
awareness, and sometimes because of lack of sufficient forethought. Safety is defined as
follows: “Safety is a freedom from those conditions that can cause death, injury,
occupational illness, damage to or loss of equipment or property or damage to the

environments”
Six basic principles of safe workplaces are:
(i) Safetyisan ethical responsibility

Ethical responsibility of every employee of CSIR is the starting point on which true
safety culture can be established in any workplaces. It is our moral and ethical
responsibility to lay down standard operating procedures (SOP)/rules, and follow

themto protectemployeesfrom death, injury,andillness at workplace.
(ii) Safetyis aculture

Commitment with complete participation of the entire laboratory is required to
create and maintain safe work culture. Every person in the lab is responsible and

accountableforavoiding accidents.
(iii) Employees must be trained

All employees must be trained to work safely, since awareness of safety does not
come just like that. Effective training programs at regular intervals should be

mandatory for allemployeesto be a productive part of the safety culture.
(iv) Allinjuries are preventable

All accidents at the workplace are preceeded by a chain of events (Noncompliance
of SOP's). The fundamental belief that injuries are by their nature preventable, is a

catalystthatencourage usto preventinjuries.

(v) Safety program must be site-specific with the cyclic audits of the work places

and prompt corrective action

The primary aim of workplace audit is to find cause and offer remedy for the

potential hazards of the site before they cause injuries to employees. Cyclic hazard

CSIR 1021 Safety Manual
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analysis, detailed inspections, aggressive investigation of accidents or near misses,
discover potential workplace hazards and identify shortfalls, if any. Safety plans,
programs, policies and SOPs, safety regulations and generic safety programs are
not sufficient to discover hazards because they are not specific to individual work
places. Safety audit programs are site-specific. On finding any deficiency prompt
actionisrequired, both to overcome hazards and to strongly pass the message that
Safety is Priority.
(vi) Safe workplace prevents economic loss and human casualty

Reducing workplace injuries and illness will give cost benefit to the organization in
thelongrun. Efficient workplace safety isnot an expense;itisan asset. An effectively
managed safety culture based on the above principles of work place safety will
result in employees who actively participate in training, identify and the alert each
other and manages to potential hazards, and feel a responsibility for their own
safety as well as the safety of their co-workers. Accepting safety as a moral and
ethical responsibility demonstrates a sincere concern for each employee which
establishes the foundation of an effective safety culture. Newly recruituted
employees (regular, contract staff, and project students) should undergo safety
sessions/training as part of the orientation program. Visitors are also allowed to any

workplaces where safety matters only after safety briefing.

CSIR 1031 Safety Manual
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CHAPTER 3
General Safety Protocols

This section enumerates few safe practices to be followed while working in any
laboratory at CSIR.

3.1 Safe Laboratory Practices

1. The Divisional Chairperson is responsible for the overall safety of their whole group.
Besides, each laboratory should have an overseeing Scientist who is responsible for
ensuring safety in all day-to-day activities within the lab. Each laboratory should have a
safety manual displayed as per the requirementsata prominently visible area.

2. Allnew usersshould be giventraining before starting work in the laboratory.

Existing users should also be trained whenever any new equipment is installed or a
hazardouschemicalisintroducedinthelab.

3. Equipments in safe operating condition should be used. All
equipments that are malfunctioning, unsafe or undergoing
maintenance should be clearly labelled as shown beside.

4. Before undertaking a new experiment, please read the respective
material safety datasheet (MSDS) of new chemicals and the user
manual of the equipment. If in doubt, consult your lab in- charge before you start the
experiment..
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5. Emergency equipment, such as fire extinguishers and First- aid
kits should be placed at easily visible and accessible locations and
should be in proper working condition. Ensure that all items in
First-aid kits are within their expiration date.

6. No food or drink should be allowed inside the laboratory to avoid
contamination and health safety and proper instruction should

CSIR 1041 Safety Manual
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10.

.

12.
13.

14.

15.

6.

17.

be there in front of laboratory entrance. Ensure that foods and drinks are not stored in
refrigerators used for storing chemicals. Label the refrigerator clearly with an
appropriate stickerindicating "For Chemical Storage Only".

All labs must maintain a list of all emergency contact numbers displayed at a
prominent location. Each laboratory must have a functional landline telephone with
emergency phone number clearly displayed beside the landline phone.

No cell phone or ear phone usage in the active portion of the
laboratories, or during conducting of experiments to avoid distraction.

Never work alone in a lab after normal working hours or on weekends.

You should always have another co-worker around who can take

prompt action in case of any accident. Necessary information to the

concerned authority (Security, Divisional Scientist/HoD) are to be provided for work
beyond working hr or on holidays including weekends. A guidelines for such
intimationis provided in Annexure G.

Keep all workbenches free from clutter. Put back all containers of
chemicalsorlabwareintheir proper places after each use. A

Tie long hair, and do not wear loose-fitting clothes or dangling I\' i & J
jewellery in the lab as these may snag and get pulled in moving . a
machinery. Also avoid using body spray, cosmetics when you are
working inthelaboratory.

Always wash your hands properly with soap after working with chemicals.
Wear proper gloves as per work requirement, such as nitrile gloves while working with
chemicals, heat-resistant gloves while working with furnaces and ovens and cryogen
gloveswhile handling liquid nitrogen or liquid helium, etc.

Wear full-sleeve aprons, safety goggles, face shields and covered lab shoes while
working with chemicals. Properly mark and store your personal protective equipment
(PPE) at the designated place inside the laboratory. Avoid using PPE assigned to your
lab mates.

Ensurean uninterrupted water supply before you start your experiment.

Inspect all equipment for wear or deterioration at regular interval. Maintain all
equipment as per the manufacturer's specified requirements. Retain records of
calibration/certification, maintenance and repairs for the life of the equipment.

Ensure that all laboratory buildings are equipped with a proper earthing system.
Additionally, an emergency electrical switch must be installed to prevent any
unwanted incidents.

CSIR 1051 Safety Manual
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3.2 FIRSTAID

»> Chemicalsinthe Eyes: Getting any kind of a chemical into the eyesis undesirable,
but certain chemicals are especially harmful. They can destroy eyesight in a very
short time. If it does happen, remove lenses and flush your eyes with copious
guantities of cool running water, for at least 20 minutes. The eyelid of any affected
eye should be lifted up and the area beneath the eyelid irrigated as well. Seek
medical treatmentimmediately.

>  Chemical Spills on the Skin: Wash thoroughly; bath the affected skin with cotton
wool soaked in 5% aqueous sodium carbonate, if acid and 5% acetic acid or
undiluted vinegar, if alkali. Remove contaminated clothing and footwear. Care
should be taken not to affect unexposed areas of the casualty, or yourself. Wash
the affected areas with running water. The length of time that affected areas
should be washed will vary depending upon the chemical, its hazards and
characteristics. If unsure, wash the affected area for at least 20 minutes. Do not
attempt to pick off any solid chemical contaminants that are attached to the skin.
Cover the affected area with a sterile, non-stick dressing. If necessary, seek
emergency medical treatment.

> Inhalation: All experiments that give off smoke or noxious gases should be
conducted in a well-ventilated fume hood. This will make an accident of this kind
unlikely. Ifsmoke or chemical fumes are present in the laboratory, all persons even
those who do not feel ill should leave the laboratory immediately. Make sure that
all doors to the laboratory are closed after the last person has left. Since smoke
rises, stay low while evacuating a smoke-filled room. Thoroughly ventilate the
room before going back towork.

>  Fire: Fire in the laboratory may occur due to spirit lamps, electrical appliances or
otherinflammable reagents used in a laboratory. All laboratories should have a fire
extinguisher and easy access to safety showers and fire blankets. If the victim ison
fire, roll him/her in a blanket to smoothen the flames. Inform the physician. Lay the
victim on the ground. Do not remove his clothing. Do not apply any treatment to
the burns. This must be left to the physician.

>  For minor burns, plunge the affected part into cold water or ice-water to soothe
the pain. Apply Mercurochrome or Burnol ointmenttothe burn.

>  Apersonwhose clothing or hair catches on fire will often run around hysterically in
an unsuccessful effort to get away from the fire. This only provides the fire with
more oxygen and makes it burn faster. It is the responsibility of the closest person
to bring the fire blanket to the victim as quickly as possible. Smother the fire by
wrapping thevictiminthe blanket.

> Injury: Most cuts that occur in the laboratory are minor. For minor cuts, apply
pressure to the wound with sterile gauze, wash with soap and water, and apply a
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sterile bandage. If the victim is bleeding badly, raise the bleeding part, if possible,
and apply pressure tothe wound with a piece of sterile gauze.

Fainting: If a person faints, lay the people down on the back. Position the head
lower thanthelegsand provide fresh air. Loosen restrictive clothing.

Electric shock: The symptoms are fainting and asphyxia. Before doing anything
else, put off the main switch. Send for a physician. Begin giving mouth to mouth
respirationimmediately.

3.3 Spill Response Procedures

>

3.3.1.

3.3.2

>

3.3.3

A A

Proper spill response is critical for preventing contamination and exposure. The
following procedures apply based on the severity and nature of the spill:

Minor Spills (<50 mL, Low Concentration)
Immediate Action: Notify other lab personnel of the spill.

Disinfection: Wearing gloves, spray the affected area with a 10% bleach
solution.

Absorption: Cover the spill with absorbent paper and allow the disinfectant to
actfor15minutes.

Clean-Up: Wipe the area with fresh absorbent paper and dispose of itin regular
waste.

Residue Removal: Use 70% ethanol wipes to remove bleach residue.

Final Step: Dispose of gloves in a biohazardous waste container and wash your
handsthoroughly.

Major Spills (> 50 mL, High Concentration, or Aerosol Risk)

Initial Action: Immediately spray the spillareawith a1l0% bleach  solution (full
strength if necessary).

Notification: Alert everyone present and exitthe Lab

Emergency Response: Contact CSIR safety personnel without delay.
Emergency contact numbers are posted on lab doors.

Ventilation Control: Air circulation systems may need to be shut down and full-
roomdisinfection initiated by trained personnel.

Contaminated Instrument Decontamination

Preferred Method: Autoclaving is the recommended method for sterilizing
contaminatedinstruments.

Alternative Method: Instruments may also be decontaminated using a 10%
bleach solution with a minimum contact time of 10 minutes. Any remaining
bleach residue should then be removed using 70% ethanol wipes.
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CHAPTER 4

To maintain a safe building structure, regular maintenance, protective inspections and
adherence to safety standards are crucial. This includes addressing potential issues like
foundation problems, structural weakness and fire hazards. Implementing safety
protocols, using quality materials and ensuring proper construction practices are also vital
for long-term structural integrity. The following points to be noted for safety of a building

structure

1. Information on date of construction, type of construction, building plan to be
preserved

2. Implement a preventative maintenance program to address issues like roof leaks,
plumbing problems

3. Conductregularinspectionsofthe building structures

4. Structural health assessment to be done periodically after 25 years of construction
oras prescribed by the designer

5. Identification ofdamage and appropriate retrofitting
4.1 Regular Inspections:
>  Structural Integrity: Conduct regular inspections of the foundation, walls, roof,

and load-bearing elements to identify and address any signs of damage or

deterioration.
>  Fire Safety Systems: Ensure fire alarms, sprinkler systems, and fire exits are in
goodworking orderand regularly inspected.

> Electrical and Plumbing: Check electrical wiring, plumbing, and drainage

systemsforany potential hazardsor leaks.

> Environmental Hazards: Inspect for asbestos, mold, or lead paint, which can

compromise the building safety and health.
4.2 Proactive Maintenance:

>  Address Issues Promptly: Repair any identified problems immediately to prevent

them from worsening and impacting the building overall structural integrity.

>  Foundation: Ensure proper drainage around the foundation to prevent water

damage and maintainitsstability.
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>

Exterior: Maintain the buildings exterior, including the roof, walls, and windows,

to prevent waterintrusion and structuraldamage.

4.3 Safety Protocols and Standards:

>

Follow Building Codes: Adhere to all relevant building codes and standards for
construction, fire safety,and accessibility.

Safety Training: Provide safety training to all occupants and staff on fire safety
procedures,emergency exits,and general safety practices.

Emergency Plans: Develop and regularly update emergency plans for various

scenarios, including fire, earthquakes, and other natural disasters.

4.4 Construction Practices:

>

Qualified Professionals: Engage qualified engineers and contractors for
construction and renovationsto ensure proper design and execution.

Material Quality: Use high-quality building materials that meet industry
standardsand are appropriate forthe buildings locationand intended use.
Foundation and Load-Bearing Elements: Ensure the foundation is properly
desighed and constructed to support the buildings weight and withstand
environmental conditions.

Underpinning: If necessary, underpin adjacent buildings during construction to

prevent settling or collapse.

4.5 Ongoing Monitoring and Assessment:

>

Regular Safety Audits: Conduct regular safety audits to identify potential hazards
and ensure compliance with safety regulations.

Risk Assessments: Perform risk assessments for various activities and operations
within the building to identify potential hazards and implement appropriate
control measures.

Incident Reporting: Establish a system for reporting and investigating safety
incidentstolearn from past eventsand prevent future occurrences.

Safety Culture: Foster a strong safety culture among all occupants and staff,
emphasizing the importance of safety and encouraging proactive reporting of

hazards.

CSIR 1091 Safety Manual

Y AV AV A AV A Ay AV



B WA VWA VWA WA WA W W W W W

CHAPTER 5
Laboratory Chemicals

Awide variety of hazardous chemicals are used in the laboratories of CSIR. Therefore, all

users are expected to study relevant MSDS documents of the chemicals and be aware of

potential hazards before starting an experiment. The main routes of entry of chemicals

into the human body are through inhalation into the lungs, ingestion through mouth and

absorption through bare skin.

5.1 Basic Safety Rules

Whenever working in a laboratory, follow the basic laboratory safety rules. Some of the

salientsafety rulesare listed below:

>

Be aware of the locations of nearest laboratory safety shower, eye wash station,
andfire extinguisher.

Familiarize yourself with the emergency exit routes.

Take precaution to protect your skinand eyesfrom all chemicals.
Staysafe from allchemical exposures. Never taste or sniffany chemical.
Maintaindecoruminsidethelaboratory.

Practice safety and chemical hygiene at all times. Wash exposed areas of the skin

priortoleaving the laboratory.

Strictly avoid eating and/or storing food or beverages in areas where hazardous

chemicalsare used or stored.

No contact lenses should be worn around hazardous chemicals even when

wearing safety glasses.

Always wear laboratory safety goggles whenever working in any area where
chemicals are used or stored. They should also be worn any time there is a chance
of splashes or particulates to enter the eye. Prescription glasses DONOT serve the
purpose of eye protection. Always wear safety goggles over your prescription
glasses while working with hazardous chemicals. Only closed toe shoes will be

allowed withinthe laboratory. Sandalsare inappropriate.

Clothing made of synthetic yarns easily catch fire, melt and stick to human skin.

These should not strictly be worn while working with flammmable liquids.

Laboratory coats should not be carelessly left in sitting areas or wash-rooms to
stop spreading contaminates.
Use equipment only for its designated purpose. To prevent accidents, avoid using

chairswith wheelswhen retrieving chemicals from the chemical rack.
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>

Hard copies of the Material Safety Data Sheets (MSDS) for all chemicals used in the
laboratory should be organized and stored in a designated folder. This folder
should be easily accessible to facilitate the identification of chemicals available in

thelaboratoryand ensure safetyand compliance.

Achemicallog book should be maintained in the following format

CONTAINER

BI=SIOANONWAILIQUID / TYPE & SIZE EACH mNslVIci= gl
S{0]E[pA MATERIAL (box,
bottle, jar, pail)

WSIBN  Supplier
(oz, CONTAINERS Y/N
gal.,lbs.)

Assume thatall chemicals of unknown toxicity are highly toxic.

Post warning signswhen unusual hazards or other special conditions are present.
Combinereagentsintheirappropriate order,such asadding acid towater.

Avoid adding solidsto hot liquids.

Never leave chemical containersopen.

Ensure all your reaction vessels are properly marked; specifically when it is
unattended. All containers must have appropriate labels. Unlabeled chemicals
should never be used. Ensure that no expired chemicals are used under any

circumstances.

Any unknown chemical produced in the laboratory should be considered

hazardous.

Exercise caution when handling Hydrofluoric Acid (HF), as it can cause severe
burnsand intense pain. Always wear gloves and a face shield to prevent accidents.
Ensure that the first aid Kit is stocked with appropriate ointments for treating HF

exposure.
Do not use mouth suction for pipetting or starting asiphon.

Volatile or unstable materials should be stored in lab refrigerators in properly

sealed containers.

Procedures should be developed to minimize the formation and dispersion of

aerosols.
Do not pour chemicalsdown drains.

All sink traps (including cup sink traps and floor drains) are to be kept filled with

water by running water down the drain atleast monthly.

Fume hoodsshould not be used for evaporation and disposal of volatile solvents.
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Always work with hazardous chemicals in a properly working fume hood to
minimize potential exposures. While using the fume hood, do not put your head
inside the fume hood. Avoid keeping chemicals near the outer edges of the fume

hood to avoid their falling on the laboratoryfloor.

Accesstolaboratoriesand supportareassuch asstores,orserviceareas,e t c

should be limitedto approved personnel only.
Waste storage locations should be designated and well-marked.
Never carry bottles of chemicals by hand. Use bottle carriers or carts.

Certain chemicals degrade certain container materials, ex. hydrofluoric acid
degrades glass and cannot be stored in glass bottles; while organic solvents

should be stored in fluorocarbon or glass bottles.
Store largeror heavier bottles on lower racks.

Toxicchemicals must be stored in ventilated cabinets.

By - By
Mouth: | Respiratic | By shin: By By
Contaimin o Wby Chermieal, | absorptiol | splashes
; ﬂ‘-t‘ﬂﬁ er f*:‘l‘l"ﬁ aerosels fophrough || intothe
g i) [ IO it Skin eyes

Pipetsmg | of powder

eic, gic. _
These are the main roul hannels >
\ ; 7 X < = -

5.2 Chemical Storage and Handling

There are several effective strategies for working with chemicals that help minimize

both the likelihood of accidents and the severity of their consequences. Risk reduction is

achieved through the imlementation of safe work practices, appropriate engineering

controls, correct use of Personal Protective Equipment (PPE), limiting the quantity of

chemicals used, and substituting hazardous substances with safer alternatives whenever
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possible. Chemical safety is closely connected with overall laboratory safety and can be

significantly enhanced by following a few basic guidelines.

>

Laboratory personnel should label all chemical containers with the date of receipt
and the date of first opening, indicating the day, month, and year. This practice is
essential for substances that may form organic peroxides over time and isstrongly

recommended for all other chemicals as well.
Laboratoriesshould store only the chemicalsthat are actively in use, minimizing

Laboratory personnel should label all chemical containers with the date of receipt
and the date of first opening, indicating the day, month, and year. This practice is
essential for substances that may form organic peroxides over time and isstrongly

recommended forall otherchemicalsaswell.

Laboratories should store only the chemicals that are actively in use, minimizing
excess storage. Laboratory doors must remain closed at all times to maintain

safetyand containment.

Personnel must not handle chemicals or operate equipment unless they have

received proper training.

Remember fume hoods are not for storing chemicals or waste, but meant for

carrying outreactions.
Use appropriate symbolsto store different chemicals as shown below:

A liguid with a flash point below 60°C and a vapor pressure under 40 psi is

considered flammable.
Aliquid with aflash point between 38°C and 94°C is classified as combustible.

An oxidizer produces oxygen in chemical reactions, making fire burn much more
vigorously.
An oxidizer releases oxygen during chemical reactions, intensifying the

combustion processand causing fire to burn more vigorously.

Explosive materials are substances that can undergo violent reactions on their
own, without requiring the presence of another chemical. These reactions are
typically triggered by specific conditions such as moisture, heat, oxygen, or high

pressure.

N\, CORROSIVE
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Follow these chemical storage guidelinesto ensure safe handling and minimize risk:
Acids

>  Storelarge acid containers on low shelves, in trays within acid storage cabinets, or

in cabinetsclearly labeled “Corrosives.”

> Keep oxidizing acids separate from organic acids, as well as from flammable

orcombustible materials.

> Store acids away from bases, reactive metals viz. sodium, potassium, and

magnesium, and otherincompatible substances.
>  Alwaysuse bottle carriers or carts when transporting acid containers.

>  Ensure that spill control pillows or acid-neutralizing agents specifically designed
for acids are readily available. Avoid using bases to neutralize acid spills, as this can

cause adangerousreaction.
Bases

>  Store bases separately from acids and other incompatible substances to prevent

hazardousreactions.

>  Store large containers of liquid bases in trays within a cabinet labeled “Bases” or

“Corrosives.”
>  Solutionsofinorganic hydroxides should be stored in plastic containers.

>  Keepspill control pillows or caustic neutralizers readily available for spills involving

bases, Do not use acidsto neutralize these spills.
Flammables

> Keep flammable liquids only in approved flammable storage cabinets or

flammable-safe refrigerators
>  Keepallflammable materials away from ignition sources.
>  Ensurefire oxtinguishing and spill controlequipmentis easily accessible.

>  When working with flammable metals, keep a Class D'fire extinguisher nearby.

Refer tofire extinguisher guidelines for proper usage.
Oxidizers
>  Storeoxidizingagentsinacool,drylocation.

> Keep them away from flammable or combustible substances such as paper,

wood, and solvents.
Peroxide-Forming Chemicals

>  Clearly label containers with the date of receipt and the date they were first

opened.
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>

>

>

Storeintightly sealed containersinacool,dry,and darkenvironment.
Periodically check for peroxide formation using appropriate test strips.

Dispose of peroxide-forming chemicals by the expiration date or within one year

of opening-whichever comesfirst.

5.2.1 Chemical handling guidelines

When handling chemicals, follow these essential practicesto ensure safety:

1.

10.

Use only the quantity of chemicals required for the task at hand avoid removing

excessamounts.

Ensure all chemicals are properly sealed, clearly labeled, and stored in suitable

containersimmediately after use.

Regularly inspect stored chemicals for signs of deterioration, damage, or leaking

ontainers.

Keep chemicals away from heat sources, direct sunlight, and reactive substances

thatcould trigger dangerousreactions.
Never dispose of hazardous chemicals by pouring them down sink drains.
Promptly clean up any spills orleaks using approved spill response procedures.

Familiarize yourself with emergency protocols related to chemical exposures and

spills.
Dispose of chemicals strictly in accordance with established disposal procedures.
Segregate chemicals by compatibility groupsfor storage.

Familiarise yourself with the appropriate protective measures when exposed to the
following classes of hazardous materials like flammable, corrosive, toxic,

carcinogen,compressed gases, poisonous

Hazardous material Diamond Chart:
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Mercury

Elemental mercury is a commonly used toxic material. When spilled, mercury often
fragments into small beads that can bounce and roll away from the location of the initial
spill. This, combined with the relatively high vapor pressure of elemental mercury makes it
a difficult material to control once spilled. Due to the toxic properties of mercury, and the
difficulty in cleaning it up, mercury is one of the most expensive materials to clean-up and
dispose of after a spill Once vaporized, the lungs readily absorb elemental mercury from
inhaled air. Much of the elemental mercury absorbed by the lungsreaches,and enters, the
brain before it can be oxidized by the red blood cells. Oxidized mercury accumulatesin the
kidneys. At sufficient dose levels, mercury can cause salivation, coughing, chest pain,
tremors, emotional instability, kidney damage and reproductive issues. High level acute
doses and lower level chronic doses are both causes for concern. The following preventive
measures and procedures have to be followed in case of handling mercury and its spills

respectively.
Preventive Measures

>  Always store mercury in unbreakable containers with closed lids located in well-

ventilated areas.

> Do not store mercury with acetylene, fulminic acid, or ammonia. Mixing mercury

with these materialscanresultin an explosive material.

> When breakage of an instrument containing mercury is a possibility, the
instrument should be placed in an enameled or plastic pan that can be cleaned

easily. Besurethatthe panislarge enoughtocontainthe mercury.

>  Transfers of mercury from one container to another should be carried out in a

hood, over atray or pantoconfineanyspills..
Do not handle mercury over sinks where it could spilldown the drain.
>  Alwayswear nitrile or latex gloves while handling mercury.

> Pregnant women and people with a history of kidney damage, should be kept

away fromthespill area.
Mercury spill clean-up

A typical spill kit will include treated sponges, mercury absorbing powder, water spray
bottle, latex gloves, face mask, shoe coverings, flashlight, small dust pan, plastic scoop, and

small plastic bags.

>  Priortoclean-up, remove all gold or silver rings, watches and bracelets. If mercury

comesincontactwith gold orsilver jewelry, it can bond to the metal.
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>

>
5.3
5.3.1

>

Latex, or other impermeable protective gloves shall be worn during the

mercuryClean-up.

Use caution and wear disposable shoe coverings so you do not contaminate your

shoeswith mercury during the clean-up.

Begin your clean-up at the outer perimeter of the spill. Work carefully, it is easy to
miss contamination, or spread the contamination when the clean-up work is

rushed.

Mercury should never be swept with a broom or vacuumed with an ordinary
vacuum cleaner. These procedures will disperse mercury droplets, increase the

airborne level of mercury vapor and contaminate the equipment used.

The preferred way to collect mercury is to dust the area of the spill with mercury
absorbing powder (Polyacrylate/Polyalcohol Copolymer water). When used
according to instructions, this powder will form a solid mercury metal amalgam

thatis much saferand easierto handle than elemental mercury.

Using a damp sponge, work the powder into a paste while scrubbing the
contaminated surface. After the paste has dried, it can be collected with a

squeegee orstiffcard and placed into the plastic container for disposal.

Place sponges, used powder, rags,shoe covers,and anything used for the clean-up

into a plastic bag for disposal.

Hand over the collected mercury tothe stores for disposal.
Special Precautions for Hazardous Chemical Usage
Hydrofluoric acid (HF)

Hydrofluoric acid, HF, presents a significant hazard for personal injury. It is
available in 40% concentration, diluted, and as the active component of buffered
HF, Buffered Oxide Etch. It is widely used in the semiconductor processing for

etching oxide films.

HF isavery hazardous chemical. Itis colourless and odourless, so indistinguishable
from water. At the concentrations used in the laboratory, HF "burn" is initially

painless.

A victim may not even notice a splatter. When exposed to skin on hands, arms, or
face, the acid diffuses in and starts to silently eat away the flesh. The fluoride ion is
not consumed in this process. Due to solubility, the ions keep penetrating deeper
and deeper, until they reach the bone. At this time the victim feels excruciating

pain.
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> Unfortunately, by thistime itistoo late to reverse the considerable tissue damage.
At some point, it enters the blood stream, and scavenges Ca ions all over the body.
This severely affects the ionic chemistry of the nervous system. If left untreated,

exposureisfatal. Be very careful with HF.

1. HF must only be used in the designated extracted wet benches (chemistry
laboratory and staff clean room).
2. Apron, gloves, and a face shield should always be worn when handling these

chemicals.

3. If there is inorganic fluorides in lab, there should be a 25% calcium gluconate
ointment nearbytotreat burns.
4. Contacttraumacentreimmediately, ifyouthinkyou have been exposed
5.3.2 Volatile Solvents
>  Highlyvolatile solvents, like acetone, are flammable with a low flash point. So, they

can beignited even at low-temperatures. They present a significant fire hazard, so

must be managed.
1. Flammable solvents must only be transported in chemical buckets. A spill of a
gallon bottle of acetone could cause a catastrophicfire or explosion.
2. Highlyvolatile solventsshould only be used inside hoods.
3. Never use volatile solvents near a hot plate. Spilled solvent can be ignited by the hot

plates. The resulting fire could easily be drawn up into the exhaust ducts, again with

catastrophic consequences.

4. Spilled solvents can react explosively with oxidising agents, e.g., peroxides, nitric
acid. Spilled solvents should be contained immediately with chemical spill kits. Seek
helpasrequired.

5.3.3 Chlorinated Solvents

>  Chlorinated solvents (chlorobenzene, trichloroethylene, and methylene chloride)
are used in various resist processes. Their exposure is particularly hazardous,
causing cancer, organ damage, etc. They should not be mixed with normal
solventsin waste bottles. There are separate waste bottlesfor chlorinated solvents.
Aswith most solvents, they can be readily absorbed through the skin.

5.3.4 Peroxides

>  All peroxides are oxidizers. Considerable energy is released when they react with

common materials. Peroxide can also be unstable and explode. Extreme care

CSIR 118 Safety Manual

VA WA WA W W W W W



Y AV AV A AV A AV AV A AV A&

should be used in mixing solutions containing peroxides. Peroxides are
incompatible with all forms of organic solvents. The class of organic peroxides is

even more dangerous. Please read MSDS before handling peroxides.
5.3.5 Inhalation hazards

> Inhalation hazards are often not obvious and hence, overlooked, even though the

consequencesofinhalation canbe quiteserious.

1. Some specialized equipment is capable of producing airborne hazards fumes, dust,
or mist, for e.g. physical vapour deposition systems (sputtering, evaporation, etc.);
sandblasters; grinders, low-melting point metals; solids that sublime at low-
temperature; etc. These hazards are compounded if the same equipment are used
to handle materials that are toxic. Care must be taken to reduce exposure while
using these equipment or toxic materials. Consider using gas masks, respirators,

etc.

2. Gases are another common source of inhalation hazard. There are gasses, like H.S,
which occur naturally and can be tolerated in small amounts. Hence, there is a
tendency to discount their severity. This is a mistake. Always refer to the MSDS to
know the exact amount of allowed exposure; instantaneous and chronic. When

such informationis notavailable,errontheside of caution.

5.4 Chemical Storage Cabinets

CABINET TYPE MATERIAL/CONSTRUCTION DESCRIPTION
Flammable Liquid Cabinets | Steel, Powder Coated Designed for storing
flammable liquids. Features
include self-closing doors
and are ventilated with a
flame arrestor.

Corrosive Chemical Cabinets | Polyethylene, StainlessSteel | Built to store corrosive
chemicals. Corrosion-
resistant materials prevent
damage to the cabinet and
the environment. Add
secondary Containmentalso
Acid Storage Cabinets Polyethylene, Steel with | Cabinets are specifically
Acid-Resistant Lining designed to safely store acids
with spill containment
features and anti-corrosive

linings.
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Explosive Chemical Cabinets

MATERIAL/CONSTRUCTION
Heavy Duty Steel, Explosion-
Proof
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DESCRIPTION
Explosion-proof design with
reinforced steel for handling
explosive chemicals and
high security.

Refrigerated Chemical
Cabinets

Insulated Steel, Cooling
System

Used for
temperature-sensitive
chemicals with built-in

refrigeration andinsulation.

storing

General Chemical Storage
Cabinets

Steel, Powder Coated

Basic storage for various
chemicals, offering features
such as adjustable shelves
and chemical-resistant
coating.

Safety Storage Cabinets

Steel, Ventilated

Ventilated cabinets
designed for general
chemical storage, offering
safety and airflow control for

volatile substances.

5.5 Chemical Incompatibility Chart
Do NOT mix/store with

Example of Dangerous
Reaction

Acids Bases, Cyanides, Sulfides, Release of toxic gases, fire
Organic Solvents
Bases Acids, Ammonium salts, Violent reaction, toxic gas

Metals

Organic Solvents

Acids (especially strong
oxidizers like nitric acid)

Fire, explosion

Oxidizers

Organic matter, Flammable
liguids, Reducing agents

Fire, explosion

Flammable Liquids

Oxidizers, Acids

Fire, explosion

Cyanides Acids Release of hydrogen
cyanide gas (toxic)
Sulfides Acids Release of hydrogen sulfide
gas (toxic)
Peroxides Organics, Metals, Heat Violent decomposition,
explosion

Ammonium compounds

Strong bases, Strong
oxidizers

Release of toxic gas

Halogens (CI2, Br2)

Ammonia, Organic

Toxic fumes, explosions

materials
Nitrates Acids, Reducing agents Fire, explosion
Metals (e.g., Na, K) Water, Acids Fire, explosion, hydrogen

gas release
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Refrigerated Chemical Insulated Steel, Cooling Used for storing
Cabinets System temperature-sensitive
chemicals with built-in

refrigeration and insulation.
General Chemical Storage Steel, Powder Coated Basic storage for various

Cabinets chemicals, offering features

such as adjustable shelves
and chemical-resistant

coating.

Safety Storage Cabinets Steel, Ventilated Ventilated cabinets
designed for general
chemical storage, offering
safety and airflow control for
volatile substances.

Chemical A Chemical B Hazard
Hcl (acid) NaOH (base) Violent heat and splashing
Acetone (organic solvent) Nitric Acid Fire, explosion
Sodium metal Water Fire, explosion (hydrogen
gas)
Hydrogen peroxide Acetone Fire, explosion
Ammonia Bleach (sodium) Toxic chloramine gas

5.6 Guidelinesin case of laboratory emergencies

While regular inspections and proper maintenance of laboratory equipment help
prevent accidents, it isequally important to know how to respond if an emergeney oceurs.
Your fust priority should always be your own safety. If necessary, contact local emergency
services immediately. Notify others in the area about the emergency and inform them of
any potential hazards. Take appropriate measures to minimize injury or property damage,
based on the nature and severity of the incident. Your response should align with
documented laboratory emergency protocols Stay calm, assess the situation carefully,
and act accordingly to ensure an effective and safe response. In case of chemical-splashes
on bare skin, the affected part must be immediately flushed under running water. If splash
occurs on clothed body parts, the clothing is to be first removed, followed by flushing with
running water. Chemical splash in the eyes should be treated with copious flushing of
water. Refer to safety data sheets for more information. Seek medical assistance
immediately.

Chemicals in the Eyes: Getting any kind of a chemical into the eyes is undesirable, but
certain chemicals are especially harmful. They can destroy eyesightinavery short time. Ifit
does happen, remove lenses and flush your eyes with copious quantities of cool running
water, for at least 20 minutes. The eyelid of any affected eye should be lifted upand the area
beneaththeeyelidirrigated aswell. Seek medical treatmentimmediately.
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Chemical Spills on the Skin: Wash thoroughly, bath the affected skin with cotton wool
soaked in 5% agqueous sodium carbonate, if acid and 5% acetic acid or undiluted vinegar, if
alkali. Remove contaminated clothing and footwear. Care should be taken not to affect
unexposed areas of the casualty, or yourself. Wash the affected areas with running water.

The length of time that affected areas should be washed will vary depending upon the
chemical, its hazards and characteristics. If unsure, wash the affected area for at least 20
minutes. Do not attempt to pick off any solid chemical contaminants that are attached to
the skin. Cover the affected area with a sterile, non-stick dressing. If necessary, seek
emergency medical treatment.

Inhalation: All experiments that give off smoke or noxious gases should be conductedina
well-ventilated fume hood. This will make an accident of this kind unlikely. If smoke or
chemical fumes are present in the laboratory, all persons even those who do not feel il
should leave the laboratory immediately. Make sure that all doors to the laboratory are
closed after the last person has left. Since smoke rises, stay low while evacuating a smoke-
filled room.Thoroughly ventilate the room before going back towork.

Chemical Spills

Chemical spills are among the most frequent accidents in laboratories that handle
chemicals. Such spills can occur due to improper or careless opening, handling, or storage
of chemical substances. Even a minor spill of a hazardous chemical or a large spill of a non-
hazardous one can no serious risks to laboratory personnel. Therefore, it is crucial to
exercise caution atalltimesand towear appropriate Personal Protective Equipment (PPE)
to prevent exposure.

Inthe event ofachemical spill, follow these steps:

1. First, wear appropriate PPE to protect against potential exposure—never attempt
tohandleaspillwithout proper protection.

If possible, stop or modify the source of the spill to prevent it from spreading further.

3. Shut down any nearby heat or ignition sources immediately if the chemical is
flammable.

4. Avoid inhaling chemical vapors, particularly from volatile or toxic substances. Work
inawell-ventilated area or use afume hood ifavailable.

Locate the spill kitand useitstoolsto cordon offand contain the affected area.

Apply an appropriate absorbent material to the spill. If the chemical is acidic or
basic, use a neutralizing agent suitable for the substance.

7. Collectthe absorbed materialand any residues, then place them into a compatible,
labeled waste container for proper disposal.

8. Restockorrefillthe spill kitafter use soitisready for future incidents.

Taking swift, informed, and cautious action can significantly reduce the risks
associated with chemical spills.
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CHAPTER 6

6.1 Scope

The following guidelines are applicable for all the biological research activities carried out
in CSIR laboratories.

“Laboratory bio-safety” is the term used to describe the containment principles,
technologies and practices that are implemented to prevent unintentional exposure to
pathogensand toxins,or theiraccidental release.

The advancement in the field of biological research has increased the risks to personnel
involved in research activities. The bio samples handled may be infected with pathogens
and the manipulation of host cells may produce toxic effects. This calls for adoption of
good microbiological techniques and appropriate facilities while carrying out bio research
activities. Apart from this, other hazards involved in microbiological laboratories, involves
handling of hazardous chemicals, radioactive chemicals, liquid nitrogen, etc.

“Laboratory Biosecurity” refersto institutional and personal security measures designed to
prevent the loss, theft, misuse, diversion or intentional release of pathogens and toxins.
Biosafety protection is to protect laboratory workers, clinical specimens and the
environment.

The basic objective of a biosafety program is the containment of potentially harmful
biological agents. The purpose of containment is to reduce or eliminate exposure of
laboratory workers, other persons, and the outside environment to potentially hazardous
agents. The use of vaccines may provide an increased level of personal protection.

“Containment” is used in describing safe methods, facilities and equipment for managing
infectious materials in the laboratory environment where they are being handled or

maintained.

The appropriate combination of the elements of containment required in a laboratory is
determined on the basis of the risk assessment of the work to be done with a specific
agent.

6.2 Institutional Biosafety Committee (IBSC)

IBSC decided that the following general guidelines would apply to all projects and
activitiesapproved by the IBSC.

General Guidelines

1. These guidelineswould be in addition to the specific SOP'salready in place for the BSL2
and BSL3laboratoriesthatarealreadyin place.

2. Allpersonnel handling infectious agentsshall be informed theriskinvolved and trained
by Pl and arrangements be made to offer them periodic health check up by Pl. Usage of all

samplesshould be maintained in proper laboratory record book available for inspection at
anytime.
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3. It is expected that all project leaders to keep themselves and their staff/students
informed about the regulatory guidelines, rules, regulations, risk assessments, etc
applicable for work with various categories of bio-hazardous material. Special attention
should be given to the literature disseminated by international agencies (WHO, CDC,
ATCC, etc.).

4. The Pl is ultimately responsible for safe storage and handling of the organisms by
his/her group members, as per SOPs of BSL2 and BSL3 laboratory.

5. In case of any Principal Investigator (Pl) has an ongoing project and plans to leave the
institute (including superannuation) it is the Pl's responsibility to provide the information
in advance to the IBSC regarding either closure or handing over of project responsibility.
Failuretodosointime may resultinthe project having to be suspended/closed.

6. These guidelines will be periodically reviewed and modified if necessary, based on
newer scientificadvances and feedback from experimenters.

Biological agent Zoonotic Disease

Viruses Hanta virus, Herpes B, Herpes simplex, Measles, Pox
viruses, Rabies

Bacteria Mycobacterium tuberculosis; Coxiella burnetti (Q fever):
Streptobacillus moniliformis (rat bite fever);
Rochalimaea henselae (cat scratch disease);

Clostridium tetani (tetanus); Mycobacterium marimum

(an aquatic infection); Erysipelothrix rhusiopathice (a
marine animal infection), L. interrogans (leptospirosis),
Yersinia enterocolitica (yersiniosis).

Fungi Dermatophytes (ringworm)

Protozoans Giardia, Cryptosporidium, Entamoeba (gastrointestinal
diseases); Toxoplasma gondii (toxoplasmosis).

Worms Hymenolepis spp (tape worm)

6.3 Risk Assessment

Biosafety risk groups classify microorganisms based on their potential hazard to human,
animal, or plant health.

Risk Group1

Apathogenthatisunlikely tocause any disease in humansoranimals.
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Risk Group 2

A pathogen that can cause disease in humans or animals but is unlikely to be a serious
hazard. Effective treatment and preventive measures are available and therisk of spread of
infectionislimited.

Risk Group 3

A pathogen that can cause serious human or animal disease, but does not ordinarily
spread from one infected person to another. Effective treatment and preventive measures
areavailable.

Risk Group 4

A pathogen that usually causes serious human or animal disease and that can be readily
transmitted from one individual to another, directly or indirectly. Effective treatment and
preventive measuresare not usually available.

Risk Groups RiskAssessment Description
Risk Group 1 No or low individual and A microorganism that is unlikely to
(RG1) community risk cause human or animal disease. E.g. S.

cerevisiae (yeast),
Lactobacillus, B. subtilis

Risk Group 2 (Rg2) Moderate individual risk, A pathogen that can cause human or
low community risk animal disease but is unlikely to be a
serious hazard to laboratory workers,
the community, livestock or the
environment. Laboratory exposures
may cause serious infection, but
effective treatment and preventive
measures are available and the risk of
spread of infection is limited.
E.g. Streptococcus, Herpes virus, most
mammalian cell lines
Risk Group 3 (RG3) High individual risk,
low community risk A pathogen that usually causes serious
human or animal disease but does not
ordinarily spread from one infected
individual to another. Effective
treatment and preventive measures
are available.E.g. Yersinia pestis, HIV,
Risk Group 4 (RG4) High individual risk and SARS virus
community risk
A pathogen that usually causes serious
human or animal disease and that can
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6.4 Biosafety Levels

Bio-safety protection is to protect laboratory workers, clinical specimens and the
environment. Diagnostic and health-care laboratories (public health, clinical or hospital-
based) must all be designed for at least Bio-safety Level 2 or above if required. As no
laboratory has complete control over the specimens it receives, standard precautions
should always be adopted and practiced.

Laboratory facilities are designated as
1. Basic- Biosafety Level1(BSL1)
2. Basic- Biosafety Level 2 (BSL?2)
3. Containment-Biosafety Level 3 (BSL 3)
4. Maximum Containment-Biosafety Level 4. (BSL 4)
The four biosafety levels correspond to four risk groups of pathogens.

The assignment of a biosafety level takes into consideration the pathogenic agent
handled, the facilities and equipment available, the practices and procedures required to
conductworksafelyinthelaboratory.

Biosafety is the result of the following sum of factors:

Microbiological risk assessment + Good working practices + Primary safety barrier +
Secondary safety barrier +Medical survey

Each biosafety level has its own specific containment controls that are required for the
following:

> Laboratory practices
>  Safetyequipment

>  Facility construction

Danperoass aple=otic, posing 2 fugh s of garosgl amamined inipcuang Inechpeg it by
. Thes® mittrobes Ate Thetbontly Lital aied SHIRGU? Destiment of Sodbad
High Risk

Microbes Examples: [bols vivus, smallpox virus

WMicrozes thare can Ethar indIgenousorekotic; andthey GUA cavie seHous or
0\ potanbylly lethal disease through respiratary tranpeision,

Examples: Yersinig pestis | plagus), Mycobacterium tuberculosis, SARS,
rables virus, Wast Nile Virus, hantaviruses

‘A Mudarare potantisl nurard to personnel and the envirenmaent, inclugdes
bactaria andvirutes that cause mild diseatata haumans, or ara difficah
N torontrast vie seeosolina labisatning,

Examplest Hopartitis A virus, Streptococeus pyogenes, Sarrelio
burgdarferl [Lyme disease), Salmonelle spades

Mot knownto tonuptentiy couse durasu i heslthy sdult humons,
and &f minimal potertisl hasardto leborstoty personngl and the
environment, Examples; Succharomyces earevicioe, E. coll K:-12,
and nan-nfectious bacterla

Low Risk
Microbes

CDC Classification of Biosafety
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The biosafety levels range from BSL-1-BSL 4, each biosafety level builds on the controls of
the level before it. Every microbiology laboratory, regardless of biosafety level, follows
standards microbiological practices.

g o L BSL-4

Symbol or Labels for different Biosafety Levels

6.4.1 BiosafetyLevel-1

The microbes there are not known to consistently cause disease in healthy adults and
present minimal potential hazard to laboratorians and the environment. An example of a
microbe thatistypically worked with ata BSL-Tisa non-pathogenic strain of E-coli.

Specific considerations fora BSL-1laboratory include the following:
Laboratory practices
>  Standard microbiological practices are followed.
>  Workcan be performedonanopen lab bench ortable.
Safety equipment
Personal Protective Equipment (lab coats, gloves, eye protection) are worn as needed.
Facility construction
> Asinkmust be available for hand washing.

> Thelabshould have doorstoseparate the working space with the rest of the facility.

BSL-1 Laboratory
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6.4.2 BiosafetyLevel-2

The microbes there pose moderate hazards to laboratorians and the environment. The
microbes are typically indigenous and associated with diseases of varying severity.

An example of a microbe that is typically worked with at a BSL-2 laboratory is
Staphylococcusaureus.

In addition to BSL-1 considerations, BSL-2 laboratories have the following containment
requirements:

Laboratory practices
> Accesstothelaboratoryisrestricted whenworkisbeing conducted.
Safety equipment

>  Appropriate personal protective equipment (PPE) is worn, including lab coats and
gloves. Eye protection and face shields can also be worn, as needed.

>  All procedures that can cause infection from aerosols or splashes are performed
within a Biological Safety Cabinet (BSC)

> An autoclave or an alternative method of decontamination should be available for
proper disposals.

Microbiologist working in a biosafety laboratory —Biosafety Cabinet

Standard Operating Protocol For BSL-2 Lab
Street footwear to be left outside thelab
SOP Instructionsat Ante Room
Manual Entry Inthe Main Log book

Personal accessoriesto be keptinthedrop box

YV V VYV VY VY

As per SOP wearing PPE - Gloves, Individual Shoes, Lab coat, optional 3 ply mask
Laboratory Clothing Requirements

To maintain biosafety and prevent contamination in BSL-2 laboratories, the following
clothing and personal protective equipment (PPE) protocols must be followed:

CSIR 1281 Safety Manual
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1. LabCoatsandGloves

Laboratory coats and disposable gloves are mandatory within the BSL-2 laboratory. These

items must remain within the laboratory and are not to be worn in non- laboratory areas

such as hallways, break rooms, or galleys.

2. Minimum PPE Standards

Ata minimum, all personnel must wear a lab coat, disposable gloves, safety goggles,and a

protective mask while conducting work in the laboratory.

3. HairRestraint

Long hair must be securely tied back or covered with a hairnet to prevent visual

obstruction andto avoid contamination of the work area.

Material Handling

To prevent contamination and ensure safe material transfer within and outside the BSL-2

laboratory, the following protocols must be observed:

1. Allcontaminated materialsintended for removal from the laboratory must be securely

baggedand keptoutsidethelabarea.

2. The transport of all materials into and out of the laboratory must occur via the

designated transfer chamber provided within the BSL-2 facility.

3. Prior to being placed in a biological safety cabinet or removed from the lab, all
containers and equipment must be disinfected using a 70% ethanol solution or an

approved alternative disinfectant.

Special Practices

The following specialized practices are mandatory for maintaining biosafety and

regulatory compliancein BSL-2 laboratories:

1. Biohazardous waste must be placed in sealed, leak-proof containers before being

transported to otherareasfordecontamination.

2. Laboratory access is restricted while experiments are in progress. Children, pregnant

individuals, and those who are immune-compromised are not permitted entry. Final

authority over accessrestswith the lead laboratory personnel.

3. Only individuals who have been informed of the associated risks and who meet the
specified entry criteria are permitted access to BSL-2 laboratories, as determined by

supervisory staff.

4, Laboratory doors, equipment, containers, and materials must display appropriate

biohazard signage. The main entrance must include the name of the responsible

supervisor and clearly state any special entry requirements (e.g., PPE, respiratory

protection).

5. All laboratory-generated waste must undergo appropriate decontamination

procedures prior tofinal disposal.

CSIR 1291 Safety Manual
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1. Gloves must beworn forall proceduresconducted in biological safety cabinetsand

when handling reagents or chemicals in the BSL-2 lab. Used gloves must be discarded as
biohazardouswaste.

2. Any spills, accidents, or suspected exposures to biohazardous materials must be
reported immediatelytothelab supervisor or designated safety officer.

3. The use or transport of human-derived materials—such as blood, tissues, or primary
cells— must be pre-approved by the laboratory supervisor. A special set of rules apply for
these types of work.

4. A safety and operations manual detailing known and potential hazards, along with
mitigation procedures, is posted on the inner side of laboratory doors. Personnel are
requiredtoreview thisdocument and follow all outlined safety protocols.

Containment Equipment

To ensure safe handling of biohazardous materials and to minimize exposure risks, the
following equipment-related practices must be followed in BSL-2 laboratories:

1. All high-risk procedures—including centrifugation, blending, vigorous mixing or
shaking, opening containers containing biohazards, and handling human or animal-
derived tissues or fluids—must be conducted inside a certified Class Il Biological Safety
Cabinet orusing appropriate personal protective equipment (PPE).

2. All sharp items such as needles, glass slides, coverslips, and microchips must be
disposed of in designated biohazardous sharps containers to prevent injury and
contamination.

6.4.3 BiosafetyLevel-3

BSL-3 builds upon the containment requirements of BSL-2. The microbes there can be
either indigenous or exotic, and they can cause serious or potentially lethal disease
through respiratory transmission. Respiratory transmission is the inhalation route of
exposure. One example of a microbe that is typically worked with in a BSL-3 laboratory is
Mycobacterium tuberculosis, the bacteria that causestuberculosis.

Microbiologist working in a biosafety laboratory —Biosafety Cabinet
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In addition to BSL-2 considerations, BSL-3 laboratories have the following containment
requirements:

Laboratory practices

> Laboratorians are under medical surveillance and might receive immunizations for
microbestheywork with.

> Accesstothelaboratoryisrestricted and controlled atall times.

> Safety equipment

> Appropriate PPE must be worn,and respirators might be required.

> Allwork with microbes must be performed withinan appropriate BSC.
Facility construction

> A hands-free sinkand eyewash are available near the exit.

> Exhaust air cannot be recirculated, and the Iaboratory must have sustained directional

>ty Mz

airflow by drawing air into the Iaboratory from clean areas towards potentially
contaminated areas.

> Entrance tothelabisthrough two sets of self-closing and locking doors.
Standard Operating Protocol For BSL-3 LAB

» SOP Instructions at Ante Room

» Manual Entry Inthe Main Log book

> Keep Personal accessoriesinthe drop box

> As per SOP wearing PPE - Individual shoes

While moving between BSL2 and BSL3

Ifyou are going from BSL2 to BSL3, please ensurethese

» Carryyour culturesinaclosed box to avoid any mishaps

> Throw your old pair of gloves and wear a new one. Rinse with spirit before holding the
handle ofthe door of BSL2

> OpenthedoortoBSL3andensureallthelatches are locked after entering
> After using BSL3, follow the processes mentioned in Step 2.

While leaving the facility

» Competeyourdecontamination processonthe areas of work

> Place used glasswares after rinsing, in pass-box

» Remove your gloves before opening the door

> Onceinthelobbyofthefacility, leave yourlab-coatinthe UV chamber

> Leaveyourlabshoesintherack provided

> Sign out

> Leave the facility

CSIR 1311 Safety Manual
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Protocol for bringing materialsin and out

> Any infectious pathogen (either in the form of purified/culture/blood/serum) should be
culturedinthefacility only after proper IBSC approval isobtained.

> No live pathogen is supposed to come out of the facility in the form of cultures. Culture
pellets should be processed inside the facility and no infected cultures/pellets to be stored
in freezers of main lab in New R&D Block. Once the cells are lysed inside BSL, lysates could
be brought outside the facility.

> Any material brought outside the facility should be decontaminated on the surface.
Samples should be placed in a closed box and the surface of the box should be wiped with
spirit.
Protocol for washing the lab coat

Your lab-coat needs periodic disinfection. Contact maintenance-in-charge for the
autoclave and washing of your lab-coat. Everyone involved with experiments should have
two lab-coats; one in use and the other back-up. In case of spillage of cultures onto your lab-
coat, please drop it into a fresh red bag, leave on your work-bench or in closed cabinet
beneathitandinformyour Pl.

Any concerns should be brought into the notice of maintenance-in-charge and the
facilityin-charge.

The onus of following biosafety guidelinesis on the user, not facility

6.4.4 Biosafety Level-4

BSL-4 builds upon the containment requirements of BSL-3 and is the highest level of
biological safety. The microbesina BSL-4lab are dangerous and exotic, posing a high risk of
aerosol-transmitted infections. Infections caused by these microbes are frequently fatal
and without treatment or vaccines. Two examples of microbes worked with in a BSL-4
laboratoryinclude Ebolaand Marburg viruses.

In addition to BSL-3 considerations, BSL-4 laboratories have the following containment
requirements:

Laboratory practices
» Change clothing before entering.
> Shower upon exiting.

» Decontaminate all materials before exiting.

Safety equipment

Microbiologist working in a biosafety
anappropriate Class Il Basfet cabinet, or by wearing a laboratory Highly Risk Pathogen

Allwork with the microbe must be performed within

full body, air-supplied, positive pressure suit.
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Relation of risk groups (RG) to biosafety levels, practices, and equipment (WHO
Laboratory Biosafety Manual 2004)
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6.5 Cell Culture Facility
Every userisresponsible for safely disposing of all biological waste.

» Clean and safe working environments are critical to maintaining good primary cultures.
Routine cleaning involves cleaning all work surfaces inside and outside the biosafety
cabinetsandthefloors.

> Humidified incubators are of particular concern as they have the potential for fungaland
bacterial growth in the water trays. Biosafety cabinets are checked weekly to ensure they
aresafetouse.

> Dry waste containers near the hood are emptied daily, and water with hypo solution is
provided at every hood to dispose of contaminated pipettes. They are kept overnight in
HYPO solution before autoclaving and sent forincineration every day.

> All the incubators and water baths are cleaned every week, and the water is changed in
theincubatortraysand replaced with sterile water after moping with 70% alcohol.

> A5 L beaker containing 5% Hypo solution is provided at the wash area. All the users are
advised to dispose of the used culture media into that beaker, whereas the used culture
flasks and dishes are sent daily for incineration. When any bacterial or fungal growth is
observedinanyofthe cultures,itissterilized by autoclaving and incinerated.

> Any biological waste or radioactive materials will be handed over to the institutional
collection centrefordisposal by a third party.

> The dry and wet waste collecting buckets are appropriately labelled and must be used
accordingly.

> All the students and users are requested to clear unused cells and make space before
leaving the institute.

> Personal hygiene is highly expected at the facility, and wearing lab coats and gloves is
necessary. Do not enter the facility with open hairand barefoot. Use slippers.

» Do not use mobile phonesin the facility.
» Consuming food and drinksin the facility is strictly prohibited.

»Do not store media and other materials in the cold room for prolonged periods.
Contaminated stuff should be discarded immediately in consultation with the facility's
help.

> Unlabelled, unidentified, contaminated stuff will be discarded periodically by the tissue
culture staff. The staff reserves the right to inspect and discard materials if found
contaminated.

> Appropriate approvalsfrom IBSCand IEC (including IC-SCR) should be shared.

> Users are requested to follow the guidelines for all purposes, and the respective SOPs are
available atthefacility.
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6.6 Standard Safe Microbiological Practices

To ensure safety and prevent exposure to biological hazards in BSL-2 laboratories, the

following foundational microbiological practices must be strictly observed:

1. Controlled Access

2. Access to the laboratory is restricted while work is being conducted. Doors must
remain closed during experiments and must not be propped open under any

circumstances. Work in biosafety cabinets (BSCs) when handling infectious or potentially

infectious materials. Surface Decontamination

Laboratory work surfaces must be disinfected at least once daily and immediately

following any spillsinvolving biohazardous materials.

3. Waste Decontamination

> All waste materials—both liquid and solid—that have been contaminated must be

properly decontaminated using chemical treatment and /or autoclaving prior to disposal

inaccordance with institutional and regulatory guidelines.

4. Use of Mechanical Pipetting Devices

Only mechanical pipettesare permitted. Mouth pipetting is strictly forbidden.
5. Prohibited Activities

Eating, drinking, smoking, chewing gum or tobacco, and the application of cosmetics or

contactlensesare strictly prohibited within the laboratory environment.

6. HandHygiene

Personnel must wash their hands thoroughly before and after handling biohazardous

materials,and upon entering or exiting the laboratory.

7. Aerosol Minimization

8. All procedures must be executed with care to reduce the generation of aerosols and

splashesthat could lead to contamination or exposure.lInnoculation

Provide recommended vaccinations to workers handling specific biological agents (e.g.,

Hepatitis B in case of handling blood samples).

9. SeekPrior Approval

> Research work should be conducted with appropriate ethical clearances such as Bio-

safety clearance from the Institutional Biosafety Committee, Human Ethics or Animal
Ethics, as applicable. For any clarification, please contact the Chairman/ Convener of the
respective Committees. No work involving recombinant DNA technology or microbes
(protozoa, bacteria, fungi, viruses etc) should be undertaken without obtaining clearance

certificatefromthe CSIR Lab's Certification Authority.

> All biohazard wastes must be double-bagged and autoclaved prior to disposal to
Institutional Biohazard Waste Management. Each biohazard bag must not be disposed of

priortoautoclaving.
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> All deposits/withdrawal into/from -70° C deep freezer must be documented.This is to
allowanaccurateinventory of all microbial cultures used in the facility

> All potential infectious materials must be placed in durable, leak-proof container during
collection, handling, processing, storage or transport.

> Segregate and dispose of biological waste (e.g.,sharps, cultures)

> Evaluate the hazards associated with biological agents and materials before starting
work. Proper handwashing after handling biological materials and before leaving the lab.

> Routine checks to ensure compliance with biosafety standards. Maintain logs for

biological agent use,incidents, training records, and waste disposal.

> Over the last several years a number of organic compounds have been confirmed as

carcinogens and the listis steadily growing. It is best to assume that all chemicals are toxic,
and possibly carcinogenic.

6.7 Safety Guidelines related to handling Pathogenic Fungi Facility

> Safety comes before your work. All the biosafety protocols are derived with safety as the

primary concern.Your work comes next.

> Any procedure in the facility should be seen through the angle of safety of you and your
colleagueswith whoyou share the facility.

> Your acts should be in agreement with the principles of biosafety. Therefore, any breach
of safety should be reported immediately and remedial measure taken quickly.

> Biosafety lab is not aregular place for conversations. You are responsible for not only your

own safety, but that of your colleague as well.

> Please read the following instructions very carefully. You are accountable for any
violation and hence make sure that you clarify any of your concerns/doubts your PI/
Scientistin-charge of the facility.

Anyone who is working in Pathogenic Fungi Facility must have proper authorization
from the respective Pl and the scientist in- charge. The approval must be submitted to the
scientistin-charge.

2. Shoe-rack: Place your shoesinthe shoe-rack kept outside the. Do not leave on the floor.
Wear the shoe cover placed onthe shoe-rack before entering into the facility.

3. You should have your own laboratory shoe placed in the shoe-rack kept in the lobby of
thefacility.

4. Entry into the facility must be only via the biometric access. Access for this will be
provided by thescientistin-charge.

5. Hangyourlab-coats properlyinthe hangarwhichislocated onthe door.

6. When you enter BSL-2, wear your lab coat first (applicable to everyone including Pls

/LTS staff)

7. Please keep the common working area clean.Clear the workbenches of any glass or
plastic ware after use.
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8. Incubator shaker-top is not a storage area. Do not store anything on it. Anything found
there would be removed periodically.

9. Class 2 Biosafety cabinet is very important for your work as well as safety. Before use,
open it, wipe with 70% ethanol and turn on the UV for 20 minutes prior to use. This will not
only kill any left-over pathogen, but save your experiment from contamination. Any
instrument or plasticware taken inside the BSC should be wiped with spirit.

10. It is a good idea to keep a set of disposable plastic ware required for your experiment
inside the BSC during the UV-exposure. Do not dump the BSC with plastic ware not
needed foryourimmediate use. The larger the BSC surface exposed to UV, the better.

1. While using BSC, make sure the air flow is not obstructed.

12. After the use of BSC, remove unwanted materials, clean the surface of the cabinet and
turnon UV for 20 minutes.

13. Media-trap placed underthe BSC is kept to collect used media from your culture that is
potentially infectious. This needs to be decontaminated using bleach/hypochlorite. Please
make sure that the trap bottle has enough bleach. You could decide it by seeing the color
oftheliquidinit. Ifitisturning pink,add more bleach. If the trap is half-filled, please replace
with fresh trap withenough bleachinit.

14. Dispose any glass or sharp items in the sharp container placed under the BSC. At no
pointintime, materialsshould be projecting outside.

15. In no case, lab-coats should be found hanging anywhere in the biosafety lab. If you are
stepping out of the facility, even if it is for a minute, you are required to hang it in the
designated hanger.

16. Red bags are for disposing solid waste only. Semi-solid materials can be disposed into a
conical flask containing bleach that is placed inside BSC. Red bags would be autoclaved
aftersealingandany leakage of liquid material could be disastrous.

17. Always wear lab-coat and gloves while working in the facility. Please do not save your
used glovesfor later use in biosafety lab. Thisisabsolutely against biosafety

principles. Wear a fresh one when you resume work.

18. If your gloves are contaminated, please dispose them into the red-bag and wear a new
one. Please do not move around with a pair of gloves that have come into contact with a
pathogen culture.

19. Dispose your solid waste into red bags either near the BSC or under the adjacent table
in the facility. Please take a moment to make sure that the waste is in fact dumped right
intothe red-bagavoiding spillage outside.

20. Lysisof your live cultures should be performed inside the BSL.

21. Use of cell phone is not allowed inside the facility. Please leave all your personal
belongingsinthelobby.
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22. Spillage of your culture and culture media should be avoided. Make sure you do not
hurry into your experiments. The best disinfectant is bleach. If there is any spillage of
culture/media, please spray bleach first and then wipe after two minutes. Wipe with spirit
attheend.Thisistrueforyourincubator, BSC,workareaandfloor.

23. In case ofany major spillage, inform the scientistin-charge and your PI.

24.Music and other forms of digital entertainment are absolutely not allowed inside the
facility.

25. No wastes (micro-slides, cover-slide, cotton, tips, tubes etc.) should be left on the work-
benchorthefloor.Ifyoufind any, please discard them appropriately.

26. BSLisnotagossiping place: Limit your conversation to experimental purpose.

27.BSL facility is not a place to rest or sleep. BSL benches are not places to rest your hands
or head.

28. While you are working in the facility, you are supposed to conform with the guidelines.
Forexample, ifyou came towork in BSC and found that the glasstrapisfull, please reportit
or get it replaced. If you are found working with such breaches, you are responsible for it.
You cannot claim that it was done by the previous user. If you are found using BSC with
overfilled red-bag or sharp container, you are held responsible for the violation. Working in
BSLisnotanautomaticright, buta privilege.

While leaving the facility:
1. Completeyourdecontamination processontheareasofwork

2. Remove the lab coat and place it in the hangar and discard first pair of gloves before
opening the door

3. Afteryou exit, remove the shoe covers and the 2nd pair of gloves and discard them into
the bin keptontheshoerack.

4. Leaveyourlabshoesintherack provided
5. Leavethefacility
Protocol for bringing materialsin and out

1. Any infectious pathogen should be cultured in the facility only after proper IBSC
approval isobtained.

2. Nolive pathogen is supposed to come out of the facility in the form of cultures. Culture
pellets should be processed inside the facility. Once the cells are lysed inside BSL, lysates
can be broughtoutside the facility.

Protocol for washing the lab coat

Your lab-coat needs periodic disinfection by autoclaving and washing of your lab- coat.
Everyone involved with experiments should have two lab-coats; one in use and the other
back-up. In case of spillage of cultures onto your lab-coat, please drop it into a fresh red
bag, and inform Scientistin-charge/PI.
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6.8 PlantBiologyLab

> Exposure to several hazardous and toxic chemicals and other agents in a laboratory
poses danger to the researcher so it is essential to adopt safety measures for their

protection.

> Priorto use equipment or a chemical, the information and instructions should be read

vividly.

> Itis essential to read the warning signs or labels on equipment and chemicals before

using them. It isimportant to make sure that the location of the safety equipment like the

eye washes, first aid kits, clean up kits and fire extinguishers is known along with the

knowledge about their usage.

> It is mandatory to wear lab coats, gloves, eye protection and inhalation protection

maskswhen working with chemicals, UV light etc.

> Thevolatile or potentially hazardous chemicalsin a laboratory should be used in a fume

hood only.

> Incaseofaninjury, medicalaid should be soughtimmediately.

> Abottleshould never be held by its neck, but instead firmly around its body, with one or

both hands,depending on the size of the bottle to avoid spills.

> Labelthe container before adding the reagent, and dispose of when proper expiry date

isreached.

> Noeating,drinking orsmokinginthelab.

Application of cosmeticsis prohibited.

Wash handsfrequently and hydrate with a good lotion.
Keepfinger nailsshort.

Atthe endofthedaycleanallworking bencheswith a disinfectant.
Tie backlong hair.

Do not wear jewelry, loose or baggy clothing.

vV V ¥V ¥V VY VY VY

Since you will use commmon facilities, all solutions and everything stored in an incubator,

refrigerator, etc., must be labeled. In order to limit confusion, each person should use
her/his initials or another unique designation for labeling plates, etc. Unlabeled material
found in the refrigerators, incubators or freezers may be discarded. Always mark the

culture/reagent bottles with your initials, the date, and relevant experimental data.

Always power off /unplug the equipment if not in use. Electrical equipment should not
be handled with wet hands, nor should electrical equipment be used after liquid has been

spilledonit. The equipment must be turned offimmediately and dried thoroughly.
6.9Fly Lab Facility
Keeptheworkspaceclean.

Cleanlinessisthe outcome of civilization.
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Don'ttake anything from other's table without informing them.
Taking anything without permissionisstealing

Use the central table for stock transfer and setting up cages Leave the table clean and tidy
forthe next user.

If you are transferring old bottles, spread blotting paper on the table, sprinkle benzyl
benzoate onthesheets,dothetransferand discard the paper promptly.

Take maximum care whenyou are transferring flies.
Take extracarewhenyou are transferring flies from bottles.

Make sure that you are closing the vials and bottles properly when you discard those in
buckets.

Swirlthe morgue after discardingflies.

Cages/ plates/ cotton/ ether/ glass wares are kept at the cupboards.
Tips/tubes/gloves/plates/slide boxes are kept on the shelf behind the door. Slides/cover
slips/HC oil are kept on the shelfinside the injection room.

Stationeries/tissuesare kept at the shelfin the stock room.
Pipette /cavity blocks/MQ water/distill water/alcohol squeeze bottle are kept near the sink.

Don't leave the empty trays on the central table, it has to go near the sink. We have
separate buckets for vials discard and bottles discard, don't mix up. Don't through tissues
inbuckets,there are trash binsfor that purpose.

Used Coffee, tea cupsand banana orany fruit peel will invite stray flies so better avoid those
tokeeponyourtable.

Fliesneed day and night cycle,the last user leaving the lab should switch offthe lights.
1. Incubatorsaresetat

- 18°

- 25°

- 29°

- 37°

Spaces have been allotted tothe individuals.

Whoever comesinthe morning checkthe lights on /switch onthe lights.

Don't occupy othersspace.

Don't replace or shuffle.

Don't meddle with knobs.

vV V V V¥V V VY

Checkthetraysregularly.18°oncein 25 days.
25°oncein20days
29° every15days.

Labelallyourtrays keptinside the incubator.
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2. CO,cylinders

Two are kept near Nectar lab asreserve
Therearetwo CO, cylinders keptallthetimeinthelab.- Working
- Reserve

Before opening the cylinder knob check for CO2 from the gun, for the gun no need of
power supply required, for the peddle it needs power supply,check power on.

It'sagood practice toclosethe CO2 knobwhenitisnotin use.

Theringe thatis used to open the CO2 cylinder should be kept in its place. Open and close
the CO2 knobvery gently.

3. Microscopes Individuals

——————— Common Trinocular

- Fluorescent

- Microinjection

Enterthe user nameintheregister Check the power supply ofthe computer.

Keep the slide in the microscope, when the lens is kept at low magnification Reduce the
intensity of the lamp of the microscope when switched on and off. Working benches are
cleaned every week and microscopes are cleaned in alternate weeks.

4, Stock Room

Stockroom is maintained at 20° It isonly for general stocks. Stock room is not for storing fly
food vials You can keep just for overnight. Don't store old vialsin the stock room.

6.10 Animal House Facility

The main aim of animal house is to produce and supply good quality laboratory animals
(mice, rats, rabbit, hamster and g.pig). The adherence of the standard operating
procedures for regular activities of animal house enables to supply improved quality of lab
animals. (Animals free from infectious diseases and genetically defined type of animals).
Our major objectives are to supply of good quality animals to our investigators to perform
various kind of experiments related to basicand applied research.

Objectives

1. Housing, care, breeding and maintenance of all the species of laboratory animals (mice,
rats & rabbits) to provide physical comfortand health.

2. Use of healthy, nulliparous and non-pregnant animals to various experiments related
to basicand applied research.

3. Practiceofstandard hygiene and sanitationinanimalfacilities

4. Feedingoflaboratoryanimalson balanced dietin which the feed consistingofvarious
proportions of proteins, carbohydrates, fat, minerals, vitamins and water depending on
the speciesand statusofanimals. (as per NINand NRC standard)

5. Medicalcare,treatment and disease control.
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6. Adoptation of procedure to reduce pain and distress in animals by anesthesia and
euthanasia.

Introduction

Name of the Unit: Animal House, CSIR-Center for Cellular and Molecular Biology,
Hyderabad (example)

Purpose: To utilize laboratory animalsin biomedical research related to human health
and family welfare

Monitoring, care and use of animals: Institutional animal care and ethics committee to
monitors the animal care procedure and use. Full time veterinarian is given responsibility
to conduct health monitoring activities. Handling of animals is done by well-trained
technical personnel.

Purpose

Standard operating procedureis required to be followed in Animal House, for the following
activities

1. Animal Husbandry
Breeding

Feeding

Veterinary Medical care
Personal Hygiene of staff

Record keeping

N oA W

Other Activities
Responsibility: Every animal house staff

All the husbandry parameters are recorded. Noise Levels: Animal house maintained free
from noise pollution.

Entry and Exit

> Use lab coat and chappal/ shoe cover, face mask for every animal house users. First floor
lab coatand chappals does not mixwith ground floor

> All Staffenter through cabin type air shower in first floor animal house
> Materialsenter through the material doors

> All animal house inputs (auto calved cages, paddy husk, feed etc) comes through dump
lift

> Dead/discarded animals, dirty cages/materials comesthrough dump lift

Housing Plan (example: CSIR-CCMB, Hyderabad)

Our animalfacility hastwo floors. Ground floor consists of animal rooms, health monitoring
room, autoclave room, cage washing room, feed room, storeroom, and operation room. In
animal room, different kinds of species of animals are kept in separate rooms and
experimental animal rooms are separately accommodated with different species. Rabbit
and mice have separate experimental room. All the animals in ground floor maintained in
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conventional system. Each room has been assigned specific number. Any problem related
to electrical, mechanical and civil, complaint has to be marked to Head, Lab services with

respective formatsand theyrectify the complaints.
N119- Mice Breeding Room N117-Mice experimental room

N118 - Experimental room for Rats & Hamster N115- Rat breeding room

N113- Ratexperimental Room N111-Rabbit breeding groom N 109 - Autoclave room N 112 -

Operation Room

N 114 - Health monitoring/ microbiology labroom N116 -NMRLABN1IOC-Rat behavior

room
N1T10OB- Miceexperimentalroom N118 B—Incharge, Room N105- Staff Room

N 106 - Cage washingroom

First floor consists of animal rooms, washing room, genetic monitoring, feed room and
staff room. The first two rooms are experimental rooms and next two rooms are mice
breeding rooms. Three rooms are allocated for foundation stock in which we maintain the
foundation stock of each strain of mice received from Jackson laboratory and several
human disease model transgenic and knockout mice in the isolators. Another two rooms
accommodate immuno deficient rodents (SCID and nude mice) maintained in barrier

environmental condition.

N220-Transgenic mice expansion / exp room 1 N205 — Transgenic mice expansion / exp

room 2 N218—-Mice breeding room

N216- Transgenic Mice generation experiment room N214 — Foundation colony stock

animal'sroom

N 212 - Foundation colony mice room -1 N 211 A - Foundation colony mice room -2 N 210 B -

Mice breedingroom

N215- Scid & Nude mice experiment roomN213-Scid and nude mice breedingroom

Floordiagram and animal house floor plan are enclosed. R& D 3rd Floor Animal House

N412: Experimental room for transgenic /knock out mice N415: experimental mice room

Floor Cleaning (example: CSIR-CCMB, Hyderabad)

From 9.30am to 6.00pm, all the animal house rooms are cleaned and mopped thrice using

floor disinfectant by contract staff.

Ground floor mopping by using Aseptic —from Novartis Company

First floor scid mice and barrier animals — Cidex from Johnson & Johnson Inbred mice

colony-Taskispiral from Qualigen

Hand disinfectant - Lever med —-from GSK Company Concentration of disinfectantis as per

manufacturer protocol

Once in a month, all the corridors and rooms are cleaned with automated floor cleaner

machine using vim powder.

Veterinary Medical Care
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A full time two veterinarian appointed for daily observation of animal for illness or
abnormal behaviors, health monitoring and veterinary care of animals. The following
health monitoring work is carried once in every six months for the entire animal colony
including sickanimals.

1. Physicalexamination
2. LaboratoryInvestigation

3. Routinetreatment

Physical examinationincludes external observation like feed intake, active, alert, discharge
from eye, nostrils, natural orifices, ectoparasites and physical deformities. Laboratory
investigation includes examination of blood, faces, skin scrapping of diseased animalsand
newly acquired animals. Observations are recorded in the respective formats. Routine
treatment includes deworming and antibiotics to all animals through feeds. If any kind of
infection is noticed in the colony, we give them suitable broad-spectrum antibiotics with
supplements. All the newly acquired animals are kept Quarantine room IVC for 7 days of
screening procedures. During this time animals are thoroughly checked with various
microbiological and pathological testsand the health status ofanimals are screened.

Personnel Hygiene:

All the staff at animal house are allowed to enter the animal room with proper clothing,
laboratory coat, mask and foot wear. SCID mice facility staff are allowed after taking bath
andalsotheir clothesarerequiredto be autoclaved.

Health care of staff

Once in two year, health checkups are performed for animal house staffs at dispensary. In
addition complete blood analysis, X ray and intra dermal test (tuberculin) to be evaluated
for tuberculosis infection. Addition to this, tetanus toxoid and anti rabies vaccinated once
in three years. All the animal house staff health records are filed and maintained
individually.

6.1 R &S Phrases

The so called R-Phrases give hints to special risks which may arise by the handling of
hazardous substances or formulations. The letter “R” isthe abbreviation for “Risk”. After the
“Ordinance on Hazardous Substances”, the R-Phrases have to be selected due to the
classification of a substance and used for its labelling. Selection of R-Phrases follows the
same criteria of the guidelines as for the assignment of hazard symbols and hazard
descriptions. R-Phrases and the combination of R-Phrases are listed in the “Ordinance on
Hazardous Substances”. (See also “Legal Conditions for the Handling of Hazardous
Substances” and “Technical Guidelines on Safety in Chemical Laboratory Courses”). The R-
Phrases consist of one or several code letters and the related descriptions (e.g., R41: Risk of
serious damage to eyes). A particular attention is given to R10 (flammable), since this
category does neither have a hazard symbol noracode letter.

The so called S-Phrases give hints to safety informations of a hazardous substancelThey
should enable the user to avoid risks during the handling of hazardous substances and
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formulations, and to take measures against the release of these substances, to control the
consequences of accidents, and recommend to give first aid. The letter “S" is the
abbreviation for “Safety”. After the “Ordinance on Hazardous Substances”, the S-Phrases
have to be selected due the classification of a substance and used for its labelling. S-
Phrases and the combination of S-Phrases are listed in the “Ordinance on Hazardous
Substances”. Analogous to the R-Phrases, they consist of one or several code letters and

therelated descriptions (e.g.,S22: Do not breathe dust).

While labelling a substance with several R&S Phrases these can be separated from each
other by a hyphen (- : individual phrases) or a slash (/: combination of phrases). Certain R-
Phrases are always combined with certain S-Phrases, e.g., R45 with S53. The R&S Phrases

areimportant partsof an operating instruction and they must be strictly followed.

In practice chemists will often be faced with the problem that different R&S Phrases are
assigned to the same substances depending on their origin (producer). The reason for this
is following: The EU assigns obligatory classification and labelling for a series of substances
(i.e., R&S Phrases). But for all other substances not listed by the EU, the producer has the
obligation to assign the hazard symbols and R&S Phrases by himself (Council Directive
67/548/EEC of 1967 on the approximation of laws, regulations and administrative
provisionsrelating to the classification, packaging and labelling of dangerous substances).
Classification is done by the EU guidelines on the basis of physical-chemical and
toxicological data of the substances. In these cases, there are no standards and each
producer classify his product after own test data leading to non-uniform labelling. The
data base for these classifications are usually not available and the classification is,
therefore, not comprehensible. It is, therefore, recommended that in case of different

labelling of the manufacturers one should follow the strongest R&S Phrases given.

R-Phrases- Hints to special risks

The separation of two R-Phrases by a hyphen (-, e.g., R12-20) means that the R-Phrases R12
and R20 have to be considered (and not R12 to R20). If R-Phrases are separated by a slash (/,
e.g., R26/27/28) then all three R-Phrases are indicated: R26 and R27 and R28 (combination

of R-Phrases).
List of R-Phrases
R1: Explosive when dry

R2: Riskofexplosion byshock,friction, fire or othersource ofignition

R3: Extremerisk of explosion by shock,friction, fire or other source of ignition R4 :Forms

very sensitive explosive metalliccompounds
R5: Heating maycause anexplosion

R6: Explosive with orwithout contactwithairR7: Maycausefire

R8: Contactwith combustible material may causefire R9: Explosive when mixed with

combustible material R10: Flammable
R11: _ Highlyflammable R12: Extremely flammable

R13:  Extremelyflammableliquefied gas R14: Reactsviolently with water
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R15: Contactwith water liberates highly flammable gases

R16: Explosive when mixed with oxidizing substances R17: Spontaneously flammable in
air

R18: Inuse, mayform flammable/explosive vapor-air mixture R19:May form explosive
peroxides

R20: Harmful byinhalation

R21:  Harmfulin contact with skin R22: Harmful if swallowed

R23: Toxicbyinhalation

R24: Toxicincontactwithskin R25: Toxic if swallowed

R26: Verytoxic byinhalation

R27: VerytoxicincontactwithskinR28: Verytoxicifswallowed

R29: Contactwithwater liberatestoxicgasR30: Can become highly flammable in use
R31: ContactwithacidsliberatestoxicgasR32: Contact with acids liberates very toxic
gasR33: Dangerofcumulative effects

R34: Causesburns

R35: Causessevere burnsR36: Irritatingtoeyes

R37. Irritating torespiratory system R38: Irritating toskin

R39: Dangerofveryseriousirreversible effects R40: Possiblerisk ofirreversible effects
R41: Riskofseriousdamagetoeyes

R42: Maycausesensitization byinhalation R43: May cause sensitization by skin contact
R44:. Riskofexplosionifheated underconfinement

R45: Maycause cancer

R46: Maycause heritable geneticdamage

R47. Maycause birth defects

R48: Dangerofseriousdamagetohealth by prolongedexposureR49: May cause

cancer byinhalation

R50: VerytoxictoaquaticorganismsR51: ToxictoaquaticorganismsR52: Harmful to
aguaticorganisms

R53:
R55:
R56:

R58:

May cause long-term adverse effectsin the aquaticenvironment R54: Toxictoflora
Toxictofauna
Toxictosoilorganisms R57: " Toxicto bees

May cause long-term adverse effectsintheenvironment R59: Dangerous to the

ozone layer

R60: Mayimpairfertility

R61:
RG3:

babies

May cause harmtotheunbornchild R62: Possiblerisk ofimpaired fertility

Possiblerisk of harmtotheunbornchild R64: May cause harm to breast-fed
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R65 Harmful:maycause lungdamage ifswallowed

R66 Repeatedexposure maycauseskindrynessorcrackingR67 Vapors may cause
drowsinessand dizziness

R68 Maycauseirreversible effects
Combinations of R-Phrases

R14/15:Reacts violently with water liberating highly flammable gases R15/29: Contact with
water liberates toxic, highly flammable gas R20/21:Harmful by inhalation and in contact
with the skin

R20/21/22:Harmful by inhalation, in contact with the skin and if swallowed R20/22:Harmful
by inhalationandifswallowed

R21/22:  Harmfulin contact with the skin and if swallowed R23/24:Toxic by inhalation and
in contact with the skinR23/24/25:  Toxic by inhalation, in contact with the skin and if
swallowed R23/25: Toxic byinhalation and if swallowed

R24/25: Toxicincontactwith the skin and ifswallowed R26/27:Very toxic by inhalation
andin contact with the skin

R26/27/28: Verytoxicbyinhalation,in contact with the skin and if swallowed R26/28:Very
toxic byinhalation and if swallowed

R27/28: Verytoxicincontactwiththeskinandifswallowed R36/37: Irritating to eyes
andrespiratory system R36/37/38:  Irritating to eyes, respiratory system and skin R36/38:
Irritating toeyesand skin

R37/38: Irritating torespiratory system and skin
R42/43: May causesensitization by inhalation and skin contact

R48/20: Harmful: danger of serious damage to health by prolonged exposure through
inhalation

R48/20/21:  Harmful: danger of serious damage to health by prolonged exposure
throughinhalationandin contact with the skin

R48/20/21/22:Harmful: danger of serious damage to health by prolonged exposure
throughinhalation, in contact with the skin and if swallowed

R48/20/22: Harmful: danger of serious damage to health by prolonged exposure
throughinhalationand ifswallowed

R48/21:  Harmful: danger of serious damage to health by prolonged exposure in contact
with skin

R48/21/22:  Harmful: danger of serious damage to health by prolonged exposure in
contact with skinand ifswallowed

R48/22: Harmful: danger of serious damage to health by prolonged exposure if
swallowed

R48/23. Toxic: danger of serious damage to health by prolonged exposure through
inhalation

R48/23/24: Toxic: danger of serious damage to health by prolonged exposure through
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inhalationandin contactwith theskin

R48/23/24/25Toxic: danger of serious damage to health by prolonged exposure through
inhalation, in contact with the skin and if swallowed

R48/23/25: Toxic: danger of serious damage to health by prolonged exposure through
inhalationand ifswallowed

R48/24. Toxic: danger of serious damage to health by prolonged exposure in contact
with skin

R48/24/25: Toxic: danger of serious damage to health by prolonged exposure in contact
with skinand if swallowed

R48/25:. Toxic:danger ofseriousdamage to health by prolonged exposure if swallowed

R50/53: Very toxic to aquatic organisms, may cause long term adverse effects in the
agquaticenvironment

R51/53:  Toxic to aquatic organisms, may cause long term adverse effects in the aquatic
environment

R52/53: Harmful to aquatic organisms, may cause long term adverse effects in the
aquaticenvironment

R68/20: Maycauseirreversible effects by inhalation R68/21:May cause irreversible effects
in contact with skin R68/22:  May causeirreversible effects if swallowed

R68/20/21:  May cause irreversible effects by inhalation and in contact with skin
R68/20/22  May causeirreversible effects by inhalation and if swallowed R68/21/22M a vy
causeirreversible effectsin contact with skinand if swallowed

R68/20/21/22 May cause irreversible effects by inhalation, in contact with skin and if
swallowed

S-Phrases - Safety Recommendations

The separation of two S-Phrases by a hyphen ( -, e.g., S10-23) means that the S-Phrases S10
and S20 have to be considered (and not S10 to S23). If S-Phrases are separated by a slash (/,
e.g., S36/37/38) then all three S-Phrases are indicated: S26 and S27 and S28 (combination of
S-Phrases).

List of S-Phrases

S1: Keep locked up

S2:Keepoutofreachofchildren S3: Keepinacoolplace

S4. Keepaway fromliving quarters

S5: Keep contentsunder. (appropriate liquid to be specified by the manufacturer)
1 ..water

2 ..kerosene

3 ..paraffinaoil

S6:Keep under. (inert gasto be specified by the manufacturer)

1 ..nitrogen
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2 ..argon

3 ..carbondioxide

S7: KeepcontainertightlyclosedS8: Keepcontainerdry
S9: Keepcontainerinawell-ventilated place S12: Do not keep the containersealed
S13: Keep away from food, drink and animal feedstuffs

Sl14:. Keep away from (incompatible material to be indicated by the manufacturer)

1 ..reducingagents, heavy metalcompounds,acids,alkaline

2 ..oxidizingandacidic substancesand heavy metalcompounds
3 .iron

4 ..waterandalkaline

5 ..acids

6 ..alkaline

7 ..metals

8 ..oxidizingandacidicsubstances

9 ..flammableorganicsubstances

10 ..acids,reducing agentsand flammable materials

1 .flammablesubstancesS15: Keepaway from heat

Sl6: Keep away from sources of ignition - NoSmoking!S17:  Keep away from combustible

material
S18: Handle and open container with care S20: When usingdo noteatordrink
S21: When using do notsmoke

S22: Do not breathe dust

S23: Do not breathe gas/fumes/vapor/spray (appropriate wording to be specified by the

manufacturer)

1 ..gas

2 ..vapor

3 ..spray

4 ..fumes

5 ..vapor/spray

S24: Avoid contactwiththeskin S25: Avoid contact with eyes

S26: In case of contact with eyes, rinse immediately with plenty of water and seek

medical advice

S27. Takeoffimmediatelyall contaminated clothing

S28: After contact with skin, wash immediately with plenty of. (to be specified by the

manufacturer)
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1 ..water

2 ..waterandsoap

3 ..water,soap,and polyethylene glycol 400, if available

4 ..polyethylene glycol 300 and ethanol (2:1),then water and soap
5 ..polyethylene glycol 400

6 ..polyethyleneglycol 400,then cleaning with water

7 ..waterandacidicsoapS29: Donotemptyintodrains

S30: Neveraddwatertothisproduct

S33. Take precautionary measuresagainststaticdischargesS34: Avoid shock and
friction

S35:  This material and its container must be disposed of in a safe way 1 ... through
treatment with 2% sodium hydroxide

S36: Wearsuitable protective clothing S37: Wear suitable gloves

S38: Incaseofinsufficient ventilation, wear suitable respiratory equipment

S39:  Weareye/face protection

S40: Toclean the floor and all objects contaminated by this material use (to be specified
by the manufacturer)

S41:  Incaseoffireand/or explosion do not breath fumes

S42: During fumigation /spraying wear suitable respiratory equipment (appropriate
wording to be specified by the manufacturer)

S43. Incaseoffire,use. (indicate in this space the precise type of fire fighting
equipment. Ifwaterincreases therisk,add "never use water")

1 ..water

..water and powder extinguishing agent
..powder extinguishing agent, do not use water
..carbon dioxide, do not use water

..sand,donot use water

N 00 N NN

..Mmetal extinguishing agent, do not use water

18 ..sand,carbondioxide, or powder extinguishing agent, do not use water S44:If you feel
unwell,seek medical advice (show the label where possible)

S45;  Incase of accident or if you feel unwell, seek medical advice immediately (show the
labelwhere possible)

S46: Ifswallowed, seek medical advice immediately and show the container or label S47:
Keep attemperature not exceeding °C (to be specified by the manufacturer)S48:K e e p
wetted with (appropriate material to be specified by the manufacturer) S49: Keep only in
theoriginal container
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S50: Do not mixwith. (to be specified by the manufacturer)
1 ..acids
2 ..alkaline

3 ..strongacids,strongalkaline, heavy metalsandtheirsaltsS51: Use only in well
ventilated areas

S52:  Notrecommended forinterior useonlargesurfaceareasS53: Avoid exposure -
obtain special instructions before use

S54: Obtainthe consent of pollution control authorities before discharging to waste-
water treatment plants

S55:  Treat using the best available techniques before discharge into drains or the
aquaticenvironment

S56: Do not discharge into drains or the environment, dispose to an authorised waste
collection point

S57:  Useappropriate containmenttoavoid environmental contaminationS58T o b e
disposed of as hazardous waste

S59: Refertomanufacturer/supplier forinformation on recovery/recyclingS60:T h i s
material and/or its container must be disposed of as hazardous waste

S61:  Avoid release to the environment. Refer to special instructions/ material safety data
sheet

S62: If swallowed, do not induce vomiting: seek medical advice immediately and show
the containeror label

S63: Incaseofaccident byinhalation:remove casualty tofreshairand keep at rest

Se4: | f swallowed, r inse mouth with water ( only i f the person i s
conscious)Combinations of S-Phrases

S1/2:  Keeplocked up andoutofreach ofchildren S3/9: Keep in a cool, well ventilated
place

S3/7/9:Keep container tightly closed in a cool, well ventilated place

S3/14: Keep in a cool place away from (incompatible materials to be indicated by the
manufacturer)

1 ..reducingagents, heavy metal compounds,acids,alkaline
..oxidizing and acidicsubstances and heavy metal compounds
..iron

..waterandalkaline

..acids

..alkaline

..metals

0 00 N WN

..oxidizing and acidic substances
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S3/9/14: Keep in a cool, well ventilated place away from (incompatible materials to be
indicated by the manufacturer)

..reducing agents, heavy metal compounds, acids, alkaline
..oxidizing and acidic substances and heavy metal compounds
..iron

..waterandalkaline

..acids

..alkaline

..Mmetals

0 N0 o1 N W N

..oxidizing and acidic substances

S3/9/49: Keeponlyintheoriginal containerinacool, well ventilated place
S3/914/49: Keeponlyinthe original containerinacool, well ventilated place away
from. (incompatible materialsto beindicated by the manufacturer)

1 ..reducingagents, heavy metalcompounds,acids,alkaline

2 ..oxidizingandacidic substancesand heavy metal compounds
3 .iron

4 ..waterandalkaline

5 ..acids

6 ..alkaline

7 ..metals

8 ..oxidizingand acidicsubstances

S3/14: Keep in a cool place away from (incompatible materials to be indicated by the
manufacturer)

S7/8: Keep containertightly closed and dry

S7/9: Keep container tightly closed and in a well ventilated place

S7/47: Keep container tightly closed and at a temperature not exceeding °C(tobe specified
by the manufacturer)

S20/21: When using do not eat, drink or smoke

S24/25: Avoid contact with skinand eyes

S27/28: Take off immediately all contaminated clothing. After contact with skin, wash
immediately with plenty of (to be specified by the manufacturer)

S29/35: Do not empty into drains. This material and its container must be disposed of in a
safe way.

S29/56: Do not empty into drains: dispose of this material and its container to hazardous or
special waste collection point

S36/37: Wear suitable protective clothing and gloves

S36/37/39: Wear suitable protective clothing, gloves and eye/face protection

S36/39: Wear suitable protective clothing and eye/face protection

S37/39: Wear suitable gloves and eye/face protection

S47/49: Keep only in the original container at a temperature not exceeding®C (to be
specified by the manufacturer)
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CHAPTER 7
Radiation Safety

LASER SAFETY:

LASER, an acronym for Light Amplification by Stimulated Emission of Radiation, is a crucial
tool in modern scientific laboratories. Many machines incorporate lasers either as integral
components or as standalone instruments. The primary characteristics that distinguish
lasers are their monochromatic nature and coherence. Additionally, with proper
collimation, laser light can travel long distances with minimal beam divergence, setting it
apartfromregularlightsources.

Lasers are categorized based on several factors, including nature laser active medium
(solid state, Excimer, Dye, Gas and Diode based), average power (low, medium, or high),
operating wavelength (UV-Vis, IR, or NIR), mode of operation (continuous-wave [CW] or
pulsed),and beam quality (single-mode or multimode). They are widely used across diverse
fields such as modern science, biomedical research, industrial applications, and strategic
sectors.

Laser Safety Guidelines for High-Power Laser Labs

Adhering to stringent safety protocols is essential when working with high-power lasers to
ensure the safety of personnel and equipment. Below are the recommended measures for
maintaining a safe laser-controlled environment:

Authorized Access and Documentation

Maintain an authorized Laser User Notebook for high-power laser labs.
Strictly follow the user manual during all laser operations.

Warning Systems and Access Control

Ensure that "LASER ON" warning lights are activated whenever the laser is in use.

v v N V v &

Install a door interlock system to restrict access to the high-power laser lab,
preventing unauthorized personnel from entering the controlled area.

> Display appropriate laser warning signs prominently at all entrances to the lab.

N

Workspace Safety
Remove all objects that could interfere with the beam path or pose a hazard.

Be vigilant about specular and diffuse reflections that could redirect laser beams
unpredictably.

4. Personal Safety Measures

> Use appropriate protective eyewear designed for the laser's specific wavelength and
Optical Density (OD).
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Ensure adequate skin protection against potential laser exposure.
Remove jewellery, ties, and any loose or dangling clothing or objects.
Pre-Operation Checks

Double-check all safety systems and confirm their functionality before powering on
the laser.

Turn the key control switch to the “ON” position and follow the manufacturer's
recommended procedures for operation.

Beam Alignment and Control

For invisible laser beams, use suitable devices like IR viewers or alignment cards to
locate the beam.

Operate the laser at the lowest possible power level during beam alignment.

Use beam blocks or protective barriers to prevent stray beams from entering
uncontrolled areas.

Employ shutters or beam blocks behind optics to ensure stray beams do not escape
during alignment.

Beam Path Management

In high-power application, proper precaution should be taken to terminate all
beams and reflections.

Maintain the beam path above or below eye level for both standing and sitting
positions.

Enclose the laser in a protective housing to minimize exposure risks.

Control Mechanisms and Barriers

Use a master switch (key or coded access) to control the initiation and termination of
the laser beam.

Install viewing windows and diffuse display screens to keep radiation levels below
the Maximum Permissible Exposure (MPE) limit.

Utilize visible or audible warning devices, such as a single red light on the laser or
control panel, to indicate the laser is active.

Ensure the warning light signal is visible through protective eyewear.

Use black curtains, screens, or blocking barriers to prevent the laser beam from
exiting the controlled area.

Operation Restrictions and Supervision

Repairing and maintenance of Class 3B and Class 4 lasers should be performed only
by trained and authorized personnel.

Spectators are permitted in the laser-controlled area only with the explicit approval
of the laser supervisor.

By following these safety measures, laser-related risks can be minimized, creating a
safer working environment for all personnel.
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Classifications of Lasers and their safety:
Class1:

This type of Lasers is safe since they are either have very low power or they are enclosed
completely which cannot be accessed at normal condition.

LASER
*—|

Class 1M

Laser products operating within the wavelength span of 3025 nm to 4000 nm, with
output levels exceeding the standard limits for Class 1laser products, are classified as Class
TM. These lasers are considered safe for normal use due to their low power density and
compliance with ClassTM measurement standards.

However, they can become hazardous if their beams are viewed through collimating
optical instruments, such as binoculars or telescopes, which can concentrate the beam
and significantly increase its intensity. Appropriate safety measures should be
implemented to mitigate thisrisk.

£ CAMTION LASER RADIATION
LASER DO NOT EXPOSE USERS OF
1M TELESCOPIC OPTICS

Class 1C

Instrument or product specifically intended for direct contact with the skin or tissue,
where ocular hazards are mitigated through engineering safeguards, is classified in this
category. These safeguards ensure that the accessible emission is either clogged or
abridged to below the Class 1 accessible emission limits when the instrument/product is
detached from contact with the skin or tissue, thus preventing any potential eye hazards
during operation.

A\ CAUTION : LASER RADIATION
LASER FOLLOW INSTRUCTIONS
1C : CLASS 1€ LASER PRODUCT

Class 2

Lasersthat operatein the visible region (400-700 nm) with output levels below the Class 2
accessible emission limit (AEL), are considered safe for accidental viewing. The eye's
natural aversion responses, such as the blink reflex, provide sufficient protection against
poter ~ '

LASER RADIATION
LASER DO NOT STARE INTO BEAM
2 CLASS 2 LASER PRODUCT
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Class 2M

1LANny instrument or product using Class 2M generally operate in the visible region (400-
700 nm) whose total output can cross the limits typically allowed for Class 2 lasers, but
operating at low power level, are considered harmless for accidental viewing during
regular routine use. These lasers comply with the measurement conditions for a Class 2M
product. Nonetheless, they can pose a risk to the eyes under certain conditions if some
optics are used to view them directly. Under these circumstances, eye protection is
necessary to prevent potential harm.

A CAUTION| ¢  LASER RADIATION
LASER DO NOT STARE INTO BEAM OR EXPOSE
USERS OF TELESCOPIC OPTICS
2M CLASS 2M LASER PRODUCT

Class 3R

In Class 3R Lasers, laser light emitting in the wavelength range of 180 nm to 1 mm pose a
potential hazard for directintrabeam viewing, though it exhibits lessdamage compared to
that of Class 3B lasers. These lasers are subject to fewer manufacturing requirements and
can be used with lesser stringent precautionary measures compared to class 3B lasers.
Conventionally AEL for these lasers is 5 times compared to Class 2 laser operating at visible
wavelengths morethan 5timesthan Class1operating in other wavelengths.

M | LASER RADU\TIQN o
LASER AVOID DIRECT EYE EXPOSURE

3R CLASS 3R LASER PRODUCT

Class 3B

This particular class of lasers are generally hazardous under direct intrabeam exposure,
specifically if the distance is less than the Nominal Ocular Hazard Distance (NOHD) or
radiant exposure exceeds the Maximum Permissible Exposure limits are known as Class
3Blasers. However, viewing diffuse reflectionsis generally considered safe.

A WARNING. WARNING - LASER RADIATION
LASER | % AVOID EXPOSURE TO BEAM
3B '

'AVOID FXPOSURE [0 BEAM

CLASS 3B LASER PRODUCT

Class 4

This class is the most hazardous one and beyond AELs of class 3B that can produce
hazardous diffuse reflections leading to skin injuries, a fire hazard, can produce hazardous
fumes along with harmful hazard to the eyes. Accordingly using class 4 laser needs
extreme attention.
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Values of AELs:

For He-Ne lasers operating at 633 nm in CW mode with narrow beam the AELs values
are as follows and can be typically apply to any other laser operating in the visible range
400-700 nm):

For class 1 and 1M: Power is ~ 0.39 mW

p—

For class 2 and 2M: Power is ~ 1T mW
For class 3R: Power is ~5 mW
For class 3B: Power is ~ 500 mW

The potential hazards other than optical hazards are as follows:

YV V ¥V V

Electrical Hazards - High voltages and capacitors associated with pulsed lasers can
pose significant risks, particularly during maintenance and servicing.

Radiation Hazards - These involves x-rays, ultraviolet (UV), radio frequency (RF), visible,
and infrared (IR) radiation.

Fume Hazards - Some fumes can form from burning of chemicals or other during
surgery.
Fire and Explosion Hazards - This is caused by Class-4 lasers only.

Mechanical Hazards - Risks include handling gas cylinders, tripping on trailing cables or
cuts from sharp objects.

Noise Hazards - Some lasers, especially pulsed or air-cooled models, can generate loud
noise, including from discharging capacitor banks.

GAMMA RADIATION

Emergency Preparedness and Response Plan for Gamma Irradiation Chamber
(GIC)

(Requirements as per Atomic Energy Radiation Protection Rules,2004)

a. Listof Emergency Handling Equipment atsite

Fire Extinguishers

Radiation Survey Monitors

Remote handlingtongs

b. Emergency Situations

The occurrence of any one or more of the following situations may be deemed to constitute
anemergency:

i. Loss/theftofradiography sourcesfrom storage/radiography sites.
ii. Malevolentactions by theanti-social elementsleadingtodamagetothe GIC.

iii. Fire incident, explosion, or natural disaster such as earthquake, etc., at the GIC
installation location.
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i. Radiation levelsin excess of the baseline/ normal values on the GIC unit during routine
operation.
ii. Over-Exposure due to unsafe radiography work practices. (The institution should list

outthe likely scenario that may lead toan emergency) Anyone noticing any of the above
instances should immediately bring the matter to the notice of the RSO/ Site-in-charge
available at the site. The site-in-charge is the only person responsible for handling any
emergency taking place at the site. Radiographers should cordon offthe areaand act as
pertheinstructionsand guidance ofthe Site-in-charge/RSO.

c. Action Plans for handling the above emergency scenarios

The following action plansare foreach of the above emergency scenarios.

i. Loss/theft of radiography sources from storage/radiography sites:

o Gather information regarding the radioactive source Collect handling & monitoring
equipment

o0 Informthesecurity.

o Iftheareaisknown,determine with a survey meterthe presence ofthe source.

0 Cordonoffthearea.

0 Switchonthesurvey meter & movein adirection where the radiation level increases.

0 Radiation levelin R/hindicates sourceisnearby (RL<1R/hr).

0 Bringthelead potandtransferthe sourcewitha2mCVtongtothecontainer.

0 Searchforthesourceinsuspectedareas. Deploy moresearchteams.

o Intimate AERB, the Regulatory Body.

0 Lodge Police Complaint.

0 Public Announcement after getting permission from AERB.

o Intimation to Government & Municipal Hospitals.

ii. Malevolent actions by the anti-social elements leading to damage tothe GIC:

> To close down the GIC facility to prevent access, deploy the response force (Security
personnel) to prevent unauthorized access. Inform the nearest police, ie., Law
Enforcement Authority. In case of damage, assess the situation and provide temporary
additional shielding to reduce the radiation levels to the permissible limit. In case of fire/

explosion, contact the fire department for help and follow the procedures as given in the
fireincident.

> Inform Crisis Management Group (CMG), DoAE, Govt. of India, Competent Authorityand
manufacturer/ supplier, i.e., Board of Radiation & Isotope Technolow (BRIT)/ BARC,
Mumbai.

> Investigate any personal exposure to radiation by workers involved in the remedial
action.
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iii. Fire incident, explosion or natural disaster such as earthquake, etc. at GIC

installation location:-

> Incase offire or explosion, contact thefire department for help.

> RSO will guide firefighters in the safe handling of fire incidents. As GIC is housed with
radioactive material, there is a possibility of loss of shielding integrity during fire, which

may cause higher radiation levelsaround.

> After controlling the fire, measure the radiation levels to check the shielding loss, if any,
Additional shielding should be provided if required to reduce the radiation levels to the

permissible limit. Checktheradiationifany.

> Inform the manufacturer/ supplier and Competent Authority of the further course of

action.

> Investigate personnel exposure, if any, to the radiation workers involved in the remedial

action.

> Foran Action plan on the part of the manufacturer (supplieri.e., BRIT/BARC,

> On receipt of information, a responsible officer from the manufacturer should be
deputed to the institution to assess the extent of damage in terms of physical and

radiation leakage that occurred duetothefire accident.

> Repair of GIC repair for reuse or decommissioning is to be undertaken by the

manufacturer based onthe damage assessment.

iv. Radiation levels in excess of the baseline (normal values on the GIC unit during

routine operation:

> Counter-check the radiation levels with a calibrated and functional radiation survey

meter.

> Provide temporary additional shielding to reduce the radiation levels to the permissible

limit.

> Inform the manufacturer/supplier (BRIT/BARC) and the Competent Authority for further

course of action.

> Investigate personnel exposure, if any, to the radiation workers involved in the remedial

action.
d. Emergency:

i. Loss/theftofradiography sourcesfrom storage/radiography sites.

ii. Malevolent actions by the anti-social elements leading to damage to the GIC. iii. Fire
incident, explosion, or natural disaster such as earthquake, etc., at the GIC installation

location.

iv. Radiation levels in excess of the baseline/normal values on the GIC unit during routine

operation.
V. Qver-Exposure duetounsafe radiography work practices.

(Theinstitution should list out the likely scenario that may lead toan emergency)
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Anyone noticing any of the above instances should immediately bring the matter to the
notice of the RSO/Site-in-charge available at the site. The site-in-charge is the only person
responsible for handling any emergency taking place at the site. Radiographers should
cordon off the area and act as per the instructions and guidance of the Site-in-charge/
RSO.

e. ActionPlansfor handling the above emergency scenarios

Thefollowing action plansare for each of the above emergency scenarios.

l. Loss/_theft of radiography sources from storage/ radiography sites:

> Gatherinformation regarding the radioactive source

» Collect handling & monitoring equipment

> Inform the security.

> Ifthe areais known, determine with a survey meter the presence of the source.

» Cordon offthe area.

> Switch onthe survey meter & move inadirection where the radiation level increases.
» Radiation levelin R/hindicatessourceis nearby (RL<IR/hr).

> Bring the lead pot and transfer the source witha2 m CVtongtothe container.

» Search forthe sourceinsuspected areas. Deploy more search teams.

> Intimate AERB, the Regulatory Body.

> Lodge Police Complaint.

> Public Announcement after getting permission from AERB.

> Intimation to Government & Municipal Hospitals.

ii. Malevolent actions b the anti-social elementsleading todamage to the GIC:

> To close down the GIC facility to prevent access, deploy the response force (Security
personnel) to prevent unauthorized access. Inform the nearest police, i.e, Law
Enforcement Authority. In case of damage, assess the situation and provide temporary
additional shielding toreduce the radiation levelsto the permissible limit.

> In case of fire/ explosion, contact the fire department for help and follow the procedures
asgiveninthefireincident.

> Inform Crisis Management Group (CMG), DoAE, Govt. of India, Competent Authority and
manufacturer/ supplier, i.e, Board of Radiation & Isotope Technology (BRIT)/ BARC,
Mumbai.

> Investigate any personal exposure to radiation by workers involved in the remedial
action.

iii. Fire incident, explosion or natural disaster such as earthquake, etc. at GIC
installation location:

> In case of fire or explosion, contact the fire department for help.
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> RSO will guide firefighters in the safe handling of fire incidents. As GIC is housed with
radioactive material, there is a possibility of loss of shielding integrity during fire, which
may cause higher radiation levelsaround.

> After controlling the fire, measure the radiation levels to check the shielding loss, if any.
Additional shielding should be provided if required to reduce the radiation levels to the
permissible limit. Checktheradiationcontamination,ifany.

> Inform the manufacturer/ supplier and Competent Authority of the further course of
action.

> Investigate personnel exposure, if any, to the radiation workers involved in the remedial
action.

f.For an Action plan on the part of the manufacturer/ supplieri.e., BRIT/BARC,

> On receipt of information, a responsible officer from the manufacturer should be
deputed to the institution to assess the extent of damage in terms of physical and
radiation leakagethat occurred duetothefireaccident.

> Repair of GIC repair for reuse or decommissioning is to be undertaken by the
manufacturer based onthe damage assessment.

g. Radiation levels in excess of the baseline / normal values on the GIC unit during
routine operation:

» Counter-check the radiation levels with a calibrated and functional radiation survey
meter.

> Provide temporary additional shielding to reduce the radiation levels to the permissible
limit.

> Inform the manufacturer/supplier (BRIT/BARC) and the Competent Authority for further
course of action.

> Investigate personnel exposure, if any, to the radiation workers involved in the remedial
action.

PROCEDURES FOR CLEAN-UP OF RADIATION SPILLS
Low-Level Spills

> A low-level spill is one that is confined to a limited area and does not increase the
radiation levelsinthearea beyondtheacceptable limits of 2mR/hr.

> Thespillisconfined to absorbent paper oranimpervioustray.
> Radiation levels1meter from the centre of the spill do not exceed 2 mR/hr.
> The total quantity of material spilled isgreater than1uCi but lessthan1mCi.

> The licensed principal investigator supervising the activities in the laboratory where the
spill .occurred must be notified immediately. The investigator is responsible for ensuring
the spilled material is collected and disposed of properly. Decontamination procedures
should include the following steps:
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1. If the spill was absorbed by the bench paper, collect the paper and place it into a plastic
bag. Labelthebagandplaceitintotheappropriateradioactive wastedrum,

2. If the spill was confined to an impervious tray, wash the tray with decontamination
solution. The rinse water may be disposed of in the sink if levels of radiation are within
permissible limits (see Disposal). Otherwise, it must be disposed of as radioactive liquid
waste and placed intothe appropriate container.

3.Cleanthesurrounding area with decontamination solution.

4., Following decontamination procedures, the area should be monitored with a survey
meter and surface wipes. Decontamination procedures must be repeated if
contamination persists until detectable radiation levels are as low as reasonably
achievable (AlI-ARA)

5. The principal investigator is responsible for submitting a Radioactive Contamination
Report to the Radiation Safety Officer within 7 days. The report will be retained in the
Radiation Safety Office.

Remember:

1. NOTIFY: Notify personsintheareathataspill hasoccurred.

PREVENT THE SPREAD: Cover the spill with absorbent paper.

MARK OFF THE AREA: Do not allow anyone to leave the area without being monitored.
NOTIFY THE RADIATION SAFETY OFFICER.

I NIEN

CLEAN UP: Use disposable gloves and remote handling tongs. Normal cleaning agents
should be adequate, or use "Count-Offt . Keep cleaning supplies to a minimum. Proceed
from the outermost edges of the contaminated area inward. Place cleaning materials into
a plastic bag and dispose them in the radioactive waste container. Also, all other
contaminated materials,such asdisposable gloves, should be putintothe plastic bag.

6. SURVEY: With a GM survey meter, check the area around the spill, hands, and clothing
for contamination

Major Hazard Spill

A major hazardous spill is any spill more significant than a low-level spill. A spill is a major
hazardous spillifit meetslay of the following criteria:

> The quantity spilled isgreaterthan 1mcCi.

> The quantity spilled is greater than 1 uCi and is not confined to absorbent paper or an
impervioustray.

> Radiation levels1meter from the centre of the spill exceed 2 mR/hr.

THE RADIATION SAFETY OFFICER MUST BE NOTIFIED IMMEDIATELY WHEN A MAJOR
HAZARDOUS SPILLOCCURS.

> The Radiation Safety Officer and the Department RSO will determine the extent of the
spill by survey meter and wipes of the surrounding area. The contaminated area will be
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labelled with tape and cordoned off to prevent inadvertent entry. Only radiation safety
personnel and the principal investigator may enter the area until the decontamination
proceduresare completed.

> The Radiation Safety Office is responsible for directing the decontamination and
assuring that the area is as free of contamination as reasonably achievable when
decontamination procedures are completed. The principal investigator is responsible for
promptly executing the decontamination procedures deemed necessary by the Radiation
Safety Officer.

> The Radiation Safety Officer and the principal investigator will complete a Radioactive
Contamination Report. A meeting of the Radiation Safety Committee will be convened to
determine corrective measures to prevent, if possible, future hazardous spills of a similar
nature.

Remember:
» CLEARTHE AREA: Notify all persons notinvolved in the spill to vacatetheroom

> PREVENT THE SPREAD: Cover the spill with absorbent pads, but do not attempt toclean
it up. Confine the movement of all personnel potentially contaminated to prevent the
spread.

> SHIELD THE SOURCE: If possible, the spill should be shielded, but only if it can be done
without further contamination or without significantly increasing your radiation exposure.

» CLOSE THE ROOM: Leave the room and lock the door(s) to prevent entry.
» CALLFORHELP: Immediately notify the Radiation Safety Officer.

> PERSONNEL CONTAMINATION: Contaminated clothing should be removed and stored
for further evaluation by the Radiation Safety Officer. If the spill is on the skin, flush
thoroughly and then wash with mild soap and lukewarm water.

> External Bodily Contamination

> Radioactive materials in contact with body surfaces (e.g., hands) should be removed
promptly using approved decontamination products. The area should be scrubbed gently
andrinsed with lukewarm water.

> DONOTUSE HARD OR CAUSTIC SOAPS.
> DONOTSCRUBTHE AREAWITHAN ABRASIVETOOL (e.g., SCRUB BRUSH).

> AVOID PROCEDURES THAT MAY BREAK THE SKIN, CAUSING POTENTIAL TRANSFER OF
MATERIALINTERNALLY.

> The Radiation Safety Officer should be notified if the material comes into contact with
theskin:

» Exceeds10,000dpm.
> Isinachemicalform that may readily be absorbed.
> Gives adose greater than 500 mR/hr.

> If these conditions exist, the Radiation Safety Officer will determine whether
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decontamination can proceed on-site orinthe Emergency Room.
» Guidance Note:

This plan section will focus on identifying various vulnerable/ susceptible areas within and
around the Laboratory building (s) and the probable risks arising from structural and non
structural assessment. Vulnerable areas in the laboratory buildings may include non-
structurally and structurally weak areas of the buildings, improper electricity panels/
wirings (location and condition both), chemistry labs with improper placement/ storage of
chemicals, improper placement of office cupboards and furniture (which can be affected
due to electric shot-circuit fire hazard or can fall during earthquake), obstructions in the
escape routein case of a hazard (insidetheroom aswell asin corridors etc.), etc. Vulnerable
areas in the campus and outskirts of the Laboratory campus may include improper
drainage network, choking of existing drains, unstable slopes around the campus (in case
of Laboratory placed in hill States), etc.
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CHAPTER 8
Laboratory Waste Disposal

We should dispose all chemical wastes as per Pollution Control Board rules. All spent

chemicals should be put in suitable containers with screw-on caps and labelled clearly for

disposal. As a general rule, store waste chemicals in similar type of containers in which it

came packaged. Try to avoid large glass containers as they can easily shatter. Corrosive

solutions (acidsand alkalis) should not be stored in metal cans.

All hazardous chemicals are to be kept in the designated “Hazardous Chemical Store”.

Label all containers of hazardous chemicals clearly, such as corrosive acid, corrosive base,

flammable, oxidiser, toxic, etc. CSIR- enlists the services of a certified waste disposal vendor

who collects the waste chemicals from time to time for safe disposal according to

Government protocols.

8.1 Chemical waste disposals guidelines

1.

Acids + solvents mixture can spontaneously ignite. Never store/leave a solvent + acid
mixture in the lab unattended. If you do happen to make such a solution, segregate
itandtake it outside of the building to the waster shed.

Acidic waste with fluoride ions must be collected separately in plastic containers,
e.g.dilute hydrofluoric acid,ammonium fluoride and buffered-oxide etch.

Acidic wastes which contain toxic metal salts (Cr, Pb, etc.) cannot be buried in a
chemical landfill,so must be collected separately.

Acid waste that does not contain metallic toxins or fluoride and have a pH>4 can be
disposedintothe drain with copiousamounts of water

Acid waste that does not contain metallic toxins or fluoride and have a pH<4 must
be separately collected in plastic containers.

Acids + oxidizers react and evolve gas. So, unattended acids+oxidizer mixtures
present an explosion hazard -- in extreme cases plastic bottle can burst spraying
acid everywhere. Fresh acids+oxidizer mixtures must be collected separately and
kept inside the fume hood for 1 day. This allows time for the reaction to complete
and gasses to escape. Nitric acid is both a strong acid and an oxidizer so solutions
containing HNO, should be treated asan acid+oxidizer.

Solvents + oxidizer mixture can also spontaneously ignite. Never store/leave a
solvents + oxidizer mixture in the lab unattended. If you do happen to make such a
solution,segregateitandtakeitoutside of the building tothe waste shed.

Base + solvent mixtures also evolve gasses. So unattended base+oxidizer mixtures
present an explosion hazard -- in extreme cases plastic bottle can burst spraying
base everywhere. Fresh base+oxidizer mixtures must be collected separately and
kept inside the fume hood for 1 day. This allows time for the reaction to complete
and gassesto escape.
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9. Solvents must be separately collected in plastic or metal containers, e.g. benzene,

ether, ethylacetate,acetone, alcohols, hydrocarbons, etc.

10.
amounts of water

1.
12.

Non-toxic basic waste with a pH<1O can be disposed into the drain with copious

Basic waste with pH>10, must be separately collected in plastic container.

Never return unused chemicalsto stock bottles, but dispose of them properly.

Chemical Waste Disposal Guideline

= Acid (pH<4)

= Alkali (pH>10)

« Harmless
soluble
inorganic salt

= Alcohol
containing salt

+ Hypochlorite
solution

= Fine(tlc.grade)
silica and
alumina

These chemicals should

be washed down with

» Chlorinated Compoundswith

Example: DCM, !
Chioraform. = ,B?°°?F'95
Chlorobenzene aic. = Cyanides

= Mineraloilsand

. Non-Chlorinated { hydrocarbons
Example: THF, ethy! = Poisonaus
acetate, hexane, organosilicon
toluene, methandl, efc. compounds

= Phosphorus
element

« Fluorides and

nitrites.

8.2Biohazardous Waste Disposal

Waste that contains any type of infectious (or
substance/biomedical waste are divided into the following color codes for disposal.

Proper disposal of biohazardous materials is essential for maintaining laboratory safety
and environmental compliance (Bio-Medical Waste Management Rules, 2018).. The

following procedures must be observed:

1. All personnel must review and follow the waste management procedures outlined

transitional metals

= Metal phosphides

= Lightly

contaminated
Example: Gloves,
empty vials/centrifuge .

inthedivisional “Biosafety Manual”, which isavailable within the laboratory.

2. Biohazardous waste bags or containers must be replaced when they reach two-
thirds (¥3) of their capacity. Securely tie the top of the filled bag, replace it with a new

one,andtransportthefull bagtothe designated autoclave room.

> Leakage Prevention: If there is a possibility of leakage, double-bag the waste to

prevent contamination during transport.
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PUNCTURE PROOF |
SHARP CONTAINER

BLUE BAG

DISPOSABLES. SYRINGES NEEDLES, CUT GLASSES,
19 TUBES. CATRETERS BLADES, SCALPELS
L Ll
DHAINS, ANY OTHER TUBES. :
BLOOD DAGE, UNINE BAGS. AHPULEs' SUDES‘
STENTS. GLOYES, APRONS, NAILS, LANCETS,
OXVGEN MASKS, VIALS ANY THING WHICH

AND UHBEONEM GLASS

BOTTLES m cl".

>  Post-Autoclaving: Once autoclaving is complete and the materials have cooled, the
treated waste may be disposed of with regular trash, in accordance with local
regulations.

3. Full sharps containers designated for biohazardous waste must also be autoclaved
priortofinal disposal.

4. All bio-hazardous wastes should be treated chemically or by autoclaving in order to
minimize their hazardous nature prior to disposal.

Users should bear in mind, however, that although chemical treatment and
autoclaving are very effective methods of destroying pathogens, there is a
possibility although slight, that chemical-, or heat- and high-pressure-resistant
pathogens might survive these processesand still pose athreat.

5. Treat all liquid biohazards overnight with 10% (v/v) bleach before disposal into a
labeled collector bottle. Do not discard into the sink (Bleaching solution, chlorine
water, etc. may be used).

6. All solid bio-hazardous wastes must be disposed of into the “biohazard bins” only.
Do notdiscardintotheregularwaste bins.

7. All biohazard bins must be lined with “biohazard bags” when in use. All the
biohazard bags containing solid waste must be closed and sealed before giving to
autoclave.

8. All biohazard bags should be enclosed in an additional biohazard bag before being
autoclaved.

9. Discardallautoclaved waste intothe collector bins provided for final disposal.
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CHAPTER 9

9.1.1 GasSafety

Compressed gases are stored under high pressure and may be inert, oxidizing,
flammable, corrosive or toxic in nature. Thus appropriate caution should be exercised in
handling, storage and transportation of gas cylinders. Main parts associated with pressure

systemsare gascylinders, piping and hoses, pressure gauges and shut-off valves.
9.1.2 Hazards

Following hazards are associated with storage and handling of compressed gases in

the laboratory:

1. Asphyxiation: Inert gases are colourless and odourless and hence often go
undetected in case of leakages. They can quickly reduce the oxygen concentration
in the vicinity to life-threatening levels and lead to asphyxiation of people working
nearby.

2. Fire and explosion: Flammable gases, Hydrogen, Oxygen and other oxidizing gases
can be potential sources of fire and explosion. Flammable gases can be easily
ignited by an electric spark or open flame. Leakage of oxygen/ oxidizing gases will
lead to the increase in oxygen concentration and faster rate of combustion and may
causefire hazard.

3. Chemical burns: Corrosive gases can cause serious damage to skin and eyes and

caneven attackfire-resistant clothing.

4. High pressure: All compressed gases are stored under high pressure in cylinders. A
sudden release of pressure can cause serious damage to life and property by

propelling the cylinder and great speed and force.
9.1.3 General Rules

1. All gas cylinders are to be clearly labelled. Flammable and toxic gases must be
distinguishable by the colour tags and should be stored in segregated, well-

ventilated areas. Appropriate gassensorsand alarms may be installed in such areas.

2. Allcylindersshould be kept chained individually tothe wall either at halfheight or at
one-third and two-third heights to ensure that they stay erect even in the event of

failure ofthe cylinder valve.

3. Never roll cylinders horizontally for transportation. Always use a cart to move it in a
standing position.

4. Cylinders should not be located near any other potential hazards, such as fire or

other heatsources, electricity, etc.
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10.

1.

ACETYLENE

AlR

B

AMMONIA

ARGON

CARBON DIOXIDE

HELIUM

HYDROGEN

NITROGEN

NITROUS OXIDE

Colour-coded gas cylinders in use

Always install gas cylinders with dedicated
output pressure gauges and shut-off valves.
This will enable to monitor line pressure and
to turn off the gas supply during an
emergency.

Always use good quality piping, hoses and
regulators of matched ratingsto  minimize
chancesofgasleakage.

Use only appropriate wrenches to open
cylinder valves. Never use screwdrivers or
pliersforthis purpose.

Keep only minimum number of cylinders in
the laboratory. Return empty or unused
cylindersto Stores.

Gas regulator

Getthegaslinestested foranyleakage by anauthorised person atregularintervals.

Inspectall piping atregularintervalsandreplace when necessary.

In case of leaking cylinders, move the cylinder to an isolated and well-ventilated

areaand informthe Gas Storesimmediately.
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>  Always use two-stage regulators on the gas cylinders, ie, with two gauges on the
regulator, one showing cylinder pressure and the other outlet regulated pressure.
Regulators should be used for gases for which they are intended and marked.
Keepregulatorsin good shape and maintain order.

> When connecting a regulator to a evlinder. it is important that the regulator's
connecting threads are aligned accurately. If threads are misaligned and forced to
threadin,itis possibletodamagetheregulatororcylinder head, or both, seriously.

12. Pilot plants in chemical laboratories using gases such as hydrogen, methane,
carbon monoxide, syn gas etc, at high temperature and pressure should have gas
sensorsinstalled atappropriate locationsto minimize accidentsdue to leakage.

9.1.4 Steps to use agas cylinder

1. Attach a regulator that is specific to the particular gas to be used. Ensure that the
threadsofthecylinder outletand the regulatorinlet match properly. Never try to

force mismatched threads.

2. Openthecylindervalve slowly until the inlet pressure gauge of the regulator shows
the line pressure. In case pressure is lesser than expected, there might be a leakage
atthecylinderoutletvalve.

3. Open the flow control valve of the regulator until the desired delivery pressure is
achieved.

Checkforanyleaksatall connections using soap solution.
5. When your job with the gas is done close the cylinder valve and release the
regulator pressure.

9.2 Cryogenic Safety

Cryogenic liquids are liquefied gases maintained under extremely low temperatures.
Since these liquids are very cold and can expand to large volumes, they are categorized as
hazardous. Special dewars and transfer cryocans are used for storing and handling
cryogenicliquids.

9.2.1 Hazards

1. Extreme cold: Cryogenic liquids and their cold vapours can cause frostbite to
human skin (cold burn). The skin appears waxy yellow. After initial contact, there is
Nno pain, but extreme pain occurs when the frozen tissue thaws. Bare skin may stick
to the metal cooled by these cryogenic liquids and the skin may tear when pulled
away. Even brief exposure can cause serious damage to eyes. Prolonged breathing
of very cold vapours can damage the lungs. Always use personal protective
equipment such as face shields, gloves, apron, closed shoes, etc. while handling

cryogens.

CSIR | 701 Safety Manual

VA WA WA W W W W W



Y AV AV A AV A AV AV A AV A&

2.

9.2.3

Asphyxiation: Vapours of cryogenic liquids are very cold and heavier than air. They
tend to collect near the floor and displace the air present. Reduction in oxygen
concentration in enclosed spaces may lead to asphyxiation and death. Small
amounts of liquid can evaporate to very large volume of gases, eg. 1 lit. of liquid

nitrogen can produce 695 lit. of nitrogen gas at room temperature (21°C).

Toxicity: Liquid carbon monoxide can release large amounts of CO gas, which can
cause death almost immediately. Refer to the MSDS of each cryogen carefully

before working with them.

Explosion: When cryogenic liquids are stored in containers without proper pressure
relief devices, there can be enormous pressure build-up and result in “boiling liquid
expanding vapour explosion”. An external fire or break in the vacuum lining of the
container can cause a rapid pressure rise which the pressure relief valves might not
be abletohandle. Therefore all containers must have another backup arrangement,

suchasafrangible or bursting disc.
General Rules
Use cryogenicliquidsinawell-ventilated area.

Always wear proper personal protective equipment

(PPE) while working with cryogenic liquids.

Use proper dewars and cryocans designed specifically

for cryogenic liquids.

Periodically inspect all containers and pressure relief
valves for signs of defect and immediately remove

defective containersfrom service.

Boiling and splashing of the liquids will occur while

transferring to a warm container or while immersing

an object into the liquid. These processes should be Liquid dewars of

done slowly to minimize the boiling process. different capacities
Take caretoavoid anydirect contact with skin or eyes.

Never touch uninsulated metal pipes or vessels cooled by these liquids as
unprotected skin may stick to these surfaces and result in flesh tears while pulling

away.
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Hazardous Information Guide

HEALTH HAZARD

@) EXTREME - Highly toxic - May be
fatal on short-term exposure.

e SERIOUS - Toxic - Full protective
suit and breathing apparatus
should be worn.

€) MODERATE - Breathing
apparatus and face mask must

be worn.

e SLIGHT - Breathing apparatus
may be worn.

() MINIMAL - No precautions
necessary.

SPECIFIC HAZARD
OXIDIZER ~ OXY
ACID  ACID
ALKALI ALK
CORROSIVE ~ COR
Use NOWATER W

RADIATION %t

m

FLAMMABILITY HAZARD

) EXTREME - Extremely flammable
gas or liquid. Flash Point below
73°F.

€) SERIOUS - Flammable.

Flash Point 73° F to 100° F,

€) MODERATE - Combustible.
Requires moderate heating to
ignite. Flash Point below 200° F.

€D SLIGHT - Slightly combustible.
Requires strong heating to ignite.

() MINIMAL - Will not burn under
normal conditions.

INSTABILITY HAZARD

4 EXTREME - Explosive at room
temperature.

3 SERIOUS - May detonate if
shocked or heated under
confinement or mixed with water.

2 MODERATE - Unstable. May react
with water.

1 SLIGHT - May react if heated or
mixed with water.

0 MINIMAL - Normally stable.

Does not react with water.
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Name of the Gas Oxygen Nitrogen Carhon Dioxide Ammonla Freon 12
(0,) (N,) (€o,) (NH,) (CCL, F,)
Visual
identification & i da
Distinetive '
Colour: Bottam Grey,
Body Rlack Girey Black Black Neck end Violer
Band None Black White Red & Yellow None
Pressure  when
fully  charged
at 30 deg C
(approx.)
Kg/sq.cm 139 139 18 ! 11 B
Lbs/sq.cm ‘ 1980 1980 260 155 115
Name of Argon Chlorine Hydrogen Acetylene LPG. Air
the Gas (A) (L) H) (CH) Commercial
Butane
(€H,)
(B0%)
Visual
ldentificationt
Nistinctive
Colour: Blue Yellow Red Maraon Red Grey
Rody
Rand None None Nane Nane Nane None
Pressure  when
fully charpged
at 30 deg C
(approx.)
Kg/sq.cm 139 8 139 18 3 139
Lbs/sq.cm 1980 114 1980 250 45 1960
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CHAPTER 10
Fire and Electrical Safety

10.1 Fire Safety:

The best fire defense is proactive prevention. Everyone, including students, staff and
contractual employees at CSIR are expected to know how to operate a basic fire
extinguisher. Fire-fighting trainings are required to be organized at regular intervals in all

CSIR Institutes and all members should participate and learn these basic skills. In case of
fire, follow the evacuation plan asdisplayedin the building.

Fire extinguishersfor Fire due to Electrical short circuit:

Fire extinguishers labeled 'suitable for use on electrical fires' are designed for circuits
with voltages lower than those found in traction, signaling, and industrial power supply
systems. Fire extinguishers and fire hoses must never be used on live electrical equipment
intraction,signaling, orindustrial power supply systems.

FOR EXTINGUISHING THE FIRE, there are mainly four types of fire extinguishers namely

a) water, b) foam, c) CO2 and d) powder. They are used for different application based on
the type of fire source.

Instructions for using fire extinguishers

>  Sweep the extinguisher from side to side at the base of the fire — where the fuel

sourceis—untilthe flamesare fully extinguished.

>  Never use a fire extinguisher on flames caused by escaping gas. Only attempt to

tackleafireinitsveryearly stages.

> Do not approach the fire unless it is safe to do so, and always maintain minimum

distance ofone metre.

PULL
AIM

SQ[_JEEZE

Sweee

KNOW YOUR EXTINGUISHER SWEEI’ NOZZLE
USE THE CORRECT EXTINGUISHER SIDE TO SIDE
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Fire blankets, hoses and buckets
Thesefire extinction methods serve asvaluable supplementstofire extinguishers:
Fire Buckets:

> These can be filled with water for use on Class A fires (involving ordinary
combustibles), or with sand to absorb Class B fires (involving spilled flammable

liquids). Never use water from fire buckets on burning fat or oil, or on electrical fires.
Fire Hoses:

> Designedtodeliver water at high pressure, fire hoses can be effective against Class
A fires. However, they are heavy and may be difficult to handle without proper
training.
Fire Blankets:

> Ideal for smothering small fires, fire blankets work best when a complete seal is
achieved.Theyare also suitable for wrapping around a person whose clothingison
fire. Made from fibreglass, these blankets can withstand temperatures up to
500°C, are compact, portable, and require no maintenance. However, they are

single-useitems.
10.2 Electrical Safety:
Lockout-Tagout (LOTO) for Electrical Work

Before servicing any electrical system, Lockout-Tagout (LOTO) procedures must be

followed:

>  Power mustbeswitched offandisolated.

> Alockandwarning tag must be placed onthe power switch.

>  Onlytheauthorized technician should remove the lock after work completion.
Do's

1. Inspectelectricalequipmentthoroughly before each use.

2. Reportanyelectricalissues or malfunctionsimmediately.

3. Always follow warnings and keep clear of live electrical circuits and locked-out
equipment.
4, Read and adhere to the manufacturer's instructions for the safe operation of

electricalequipment.

5, Use extension cords only when authorized, and ensure they are of the correct type

and capacity forthetask.
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6. Inspect cords and wires regularly to ensure their insulation is intact and in good

condition.
7. Keep Electricalequipment'saway from water.
8. Makesuretherearenocutsorjoints, cracks,abrasionsonthe cablesorwires.
9. Ensure proper Earthing ofelectrical equipment.
10. Unplug ordisconnect machines before servicing or repairing.
Don'ts

1. Runcordsalongthefloor.

2. Touchanythingelectricwith wet hands.

3. Neverinsertanything otherthana proper plugintoan electrical outlet.

4. Never leave electrical equipment or machinery running unattended beyond
working hours.

5. Avoidallowing cordsto become twisted, tangled, ordamaged.

6. Wear metaljewellery when working with electrical equipment.

7. OverPluginasingleoutlet.

8. Usesteelladderduring electrical works/connections.

9. Ignoreanysignsand electrical warnings.

10. Throw water towardselectrical Fires.
1. Bypassasafety device,such as, electrical fuse of equipments.
Precautionary measure during working within electric and magnetic fields:

Personnel working in areas with electric and magnetic fields must be adequately

protected from potential hazards.

This includes protection from the nuisance of electric discharges caused by strong
electric fields, as well as the potential biological effects linked to exposure to extremely

strong electricand magneticfields.

Individuals with implantable medical devices—such as cardiac pacemakers—should
consult their physician and the designated organizational safety officer before entering
areas where strong electric or magnetic fields are present, to assess any risk of

electromagneticinterference with their devices.

Unrestricted Lessthan 10 kV/m
Shortterm 10 kV/mto 30 kV/m
Alternative controls Morethan 30 kV/m
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Exposure Guidelines for Electric Fields:
>  Notimelimitsapply for exposure levels below 10 kV/m.

>  Short-term exposure to electric fields between 10 kV/m and 30 kV/m is allowed,
provided the product of field strength (in kV/m) and exposure time (in hours) does

not exceed 80 over a full day.
O Forexample, exposure toa 20 kV/m field is permissible for up to 4 hours.

>  Forfield strengths exceeding 30 kV/m, alternative protective measuresmust be
implemented. These may include:

O Wearingearthed or bonded conductive suitscreening and earthing of vehicles
O  Screeningofwork platformsand access pathways
O De-energising nearby electrical equipment
a. 50Hz
Magneticfields Whole working day 0.5milliTesla (5000 milliGauss)
Short-term (Two hours per day) 3ImilliTesla (50,000 milliGauss)
Limitfor limbs (eg.ostended arm) 25 milliTesla (250,000 milliGauss)
b. Staticordirect current (DC) magneticfields:

The 2009 International Commission on Non-lonizing Radiation Protection (ICNIRP)
guidelines for limits ab and e of occupational exposure to static or DC magnetie-fields are

asfollows:
Head andtrunk 2000 milliTesla
Limlbs 8000 milliTesla

Special Notes:

1. Caution: Due to potential indirect adverse effects, ICNIRP (International
Commission on Non-lonizing Radiation Protection) emphasizes the need for
practical policies to prevent unintentional exposure of individuals with implanted
electronic medical devices or implants containing ferromagnetic materials. To
ensure safety, this may require setting much lower exposure limits, potentially as
lowas 0.5 milliTesla.

2. In specific occupational settings, exposure levels of up to 8000 milliTesla may be
acceptable, provided the environment is strictly controlled and appropriate safety
protocols are followed to manage movement-induced effects.

3. Sufficient room for work must be present in the area of breaker boxes. All the circuit
breakers and the fuses shall be labeled to indicate whether they are in the "on" or
"off" position, and what appliance or room area is served. Fuses must be properly
rated.
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4. Electrical cords or other lines shall not be suspended unsupported across rooms or
passageways. Do not route cords over metal objects such as emergency showers,
overhead pipes or frames, metal racks, etc. Do not run cords through holes in walls,
ceilings, doorways or windows. Do not place under carpet, rugs, or heavy objects. Do
not place cords on pathways or other areas where repeated abuse can cause

deterioration of insulation.
Victim rescue:

Personnel must receive training in victim rescue techniques relevant to their specific
job functions. Prior to attempting a rescue near or involving live exposed conductors, the
rescuer must carefully assess all potential hazards and implement appropriate control

measurestoensurethe rescue can be conducted safely.
These control measures may include:
>  De-energising thecircuit,
> Usinginsulatedrescuesticks,and
>  Maintaining the Safe Approach Distance (SAD) during the rescue.

Rescuers must immediately contact the Engineering Services Division (ESD) to
arrange for isolation or de-energisation of the equipment, and must wait for official
confirmation that the equipment has been de-energised before attempting to shift the
victim from the particular place.

Victim rescue training and assessment must be conducted by qualified personnel in
accordance with relevant National Competency Standard Units.

Fire,smoke from high voltage apparatus:

Electrical equipment failure can cause fires and release large amounts of smoke.
Additionally, burning or damage to certain types of electrical insulation may emit toxic
fumes.

Fire extinguishersand hoses must not be used on live high-voltage equipment.

Immediately contact the ESD to arrange for the de-energisation and/or isolation of the
affected equipment.

Negative and electrolysis return circuits:

When working on negative return or electrolysis circuits, extra caution is required
because hazardous voltages may occur under abnormal conditions. Consequently,
certain tasks on these circuits must be carried out in accordance with the specific access
authoritiesoutlined in these regulations.

All work on such circuits should strictly follow the organisational procedures

established toensure safety.
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CHAPTERTI
Cyber Security

With the advent of Information Technology, it is nearly impossible to run any

organisation without computers and the Internet. This has given rise to incidents of cyber

fraud/crimes. Cybercrime refersto any illegal activity that involves the use of a computer, a

networked device, or a network.Cases of identity theft, malware attacks, ransomware

attacks, copyright infringements, theft and sale of organisational data, cyber spying are

not unheard of anymore. Cybersecurity is the protection of computer systems and

networks from these cyber crimes.ltis true that modern technology eases our lives but it is

also the responsibility of a user to update themselves with these technologies from time to

time and take preventive measures. Some safety tipsare listed below:

Dos

1.

Create strong passwords that are at least eight characters long using uppercase

letters, lowercase letters, numbers, and special characters.

Avoid creating common passwords such as your name, DOB, family member's

names,address etc.

Use unique passwords for each of your accounts to ensure that, in the event one

password iscompromised, your otheraccountsremain secure.
Change passwords every 45 days.

Ensure that your passwords or passphrases remain confidential. Refrain from
sharing them with others or recording them in written form. You are responsible for

all activities associated with your credentials.

Perform regular backups of important data and maintain an offline backup of your

critical data.

Download and install open-source software only from online sources you trust.

Further, use authorized and licensed software only.

Close windows displaying pop-up advertisements or unexpected warnings by
selecting the 'X' button located at the top-right corner of the window, rather than
clicking anywhere within the window itself. To minimize future interruptions,
enable pop-up blocker settings in the web browsers on both your computer and

mobile devices.

Install enterprise antivirus client offered by the Institute on your official
desktops/laptops. Ensure it is regularly updated with the latest virus definitions,

signatures,and security patches.
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10. Ensure that your operating system and BIOS firmware are consistently updated

with the latest patchesand security updates.
1. Allportable mediasuch as USBdrivesand DVDs must be scanned for malware.

12. Educate yourself about phishing scams and remain highly vigilant toward emails,
phone calls, and flyers. Attackers often impersonate trusted individuals or
organizations to deceive recipients into revealing credentials, clicking malicious
links, or opening attachments that may infect systems with malware, trojans, or

zero-day exploits—potentially resulting in ransomware attacks.

13. Disable GPS, bluetooth, NFC and other sensors when you don't need it. Devices can
be hacked via these features and subsequently your private information can be

stolen.
15. Ensureyourinternet connection issecure by utilising a trusted VPN service.

16. Use astandard (non-administrator) user account when performing routine tasks on

your computersor laptops to minimize security risks.

17. While performingonline purchases, bankingor paying bills online, check if the
website's URL begins with 'https' instead of 'http'. Also, look for the padlock icon,

whichindicatesthatthe connectionissecure and encrypted.

18. Make online purchases only through secure websites that provide encrypted
connections, as you will be required to enter sensitive information such as credit

card or bankaccount details—data highly targeted by cybercriminals.

19. Avoid storing your credit or debit card information on websites or within web

browserstoreducetherisk of unauthorized access.

20. Exercise caution when clicking on shortened URLSs (e.g., tinyurl.com/ab534), as they

may obscure the destination and potentially lead to malicioussites.

21. Be vigilant when opening links received via SMS or social media, especially those
accompanied by enticing offers, discounts, or news claims, as they may redirect to

phishing or malware-infected websites that could compromise your device.

22. Maintain awareness of your surroundings when handling sensitive information
byprinting, copying, faxing, or discussing it. Collect printed or faxed documents

promptly to prevent unauthorized access.

23. Enable two-factor or multi-factor authentication wherever possible to add an extra

layer of security beyond standard password protection.
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24. Store your data and files on a secondary drive (e.g., D:) to ensure better organization

and protection.

25. Before leaving the office, ensure that your computer and printers are properly shut

downtosafeguard information and equipment.
26. Setup unigue passcodes for shared printers.

27. Download applications only from official app stores such as Google Play Store (for
Android) and Apple App Store (for iOS). Prior to downloading, verify the app's
popularity and review user feedback. Exercise caution when installing apps with

poor reputationsoralimited user base.

28. Follow the security advisories issued by NIC-CERT and CERT-In to stay informed

aboutcurrentthreatsand best practices.

29. Always log out of your online accounts after use, particularly when accessing them

from public or shared computers, to protect yourinformation.

30. Always use Uninterruptible Power Source (UPS) for running a computer as it not
only protects unsaved data from getting lost during a power outage but also

protectsthe system from crashing during lightning to certain extent.

3. Immediately report any suspicious emails or security incidents to the IT

Department.
32. Classify documents properly (e.g. Public, internal, Confidential, restricted)

33. Use password to lock sensitive files while sharing outside the organization and

share password via differentchannel.
Don'ts

1. Neverselectthe "Remember My Password", 'Keep me logged in' or 'Remember me'

optiononasharedoran unlocked computer.

2. Do not record passwords, |IP addresses, or any other sensitive information on

unsecured materialssuch assticky notes.

3. Avoid posting private or sensitive information—including credit card numbers
andpasswords—on public websites or social media platforms. Additionally, do not
send such information via email unless you have proper authorization. Utilize

privacy settingsonsocial mediatorestrict accesstoyour personal data.
4. Donotleaveyourdevice unattended withoutascreen lock orlogging out.

5¢ Never reply to e-mails requesting financial or personal information. Avoid making

financial transactionsinan unsecure network and public WiFi.
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Do notconnect personaland unsecured devicesto Institute's LAN.

Do not install peer-to-peer (P2P) file-sharing programs, such as pTorrent, which

may facilitate theillegal download of copyrighted content.
Do notinstall and/or use pirated copies of software and Operating System:s.

Do not upload or store any internal, restricted, or confidential government data on

non-government cloud services (e.g., Google Drive, Dropbox).

Avoid using third-party anonymization services such as NordVPN, ExpressVPN, Tor,

proxies, or similar tools.

Refrain from installing third-party toolbars (e.g., download managers, weather

toolbars, AskMe toolbar) in your web browser.

Don't use any unauthorized remote administration tools (ex: Teamviewer, Ammyy

Adminetc.)

Do not use unauthorized third-party video conferencing or collaboration tools for

conducting sensitive internal meetingsand discussions.
Avoid using external email services for official communications.

Refrain from using external mobile app-based scanning services (e.g.,, CamScanner)

toscaninternalgovernment documents.

Do not utilize external websites or cloud-based services for converting or
compressing government documents (e.g., Word to PDF conversion or file size

reduction).

Avoid accessing inappropriate websites or any sites whose security and content you

are uncertain about.
Disable automatic file and media sharing and download as far as possible.

Don't jailbreak or root your mobile phone as it disables some of the built-in security

features ofthe operating system.
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CHAPTER 12
Safety Management System

At CSIR, the integration of safety with science is not optional — it is essential. The guidelines
presented in this document are a testament to that commitment. They reflect a shared
responsibility across the research ecosystem, from students and technical staff to scientists
and administrators, to cultivate a work environment where outreach scientific inquiry
thrivesintandem with personal and collective safety.

12.1 Safety Goal and objectives:

CSIR as an organization, strongly emphasizes a safe, healthy, and accident-free workplace.
We believe that Safety isa collective responsibility.

Ourcommitmentsinclude:

1. Ensuring personnel safety and environmental protection during R&D activities.

2. Adopting preventive, protective,and mitigative measures.

3. Adheringtosafe proceduresand methods.

4. Complying with health, safety,and environmental regulations.

5. Fostering asafety-conscious culturethrough awareness and leadership participation.
12.2 Committee Organisation for Safety

It is recommended that each CSIR Laboratory/Institute constitutes a Core Committee on
Safety, Security and Disaster Management (SSDM) with the following strength:

Position Designation

Chairperson Chief Scientist

Convener Senior Principal Scientist

Joint Convener Senior Principal Scientist

Member Controller of Administration and or

Administrative Officer

Member Secuirity Officier

Member Engingeering Service Division (Civil)

Member Engingeering Service Division
(Electrical)

In addition to the core committee, each institute is suggested to establish the Safety
Security and Disaster Management Working Committee (SSDM WC) to be the primary
body responsible for effective implementation of workplace, environmental, laboratory
safety across the institute. SSDM WC shall report to the Institute SSDM Committee. SSDM
WCshall:

a.m comprise various sub-committees, namely: Disaster Assessment and Management
Plan (Pre-disaster preparedness), Awareness generation, Warning and Information
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Dissemination (Pre-disaster preparedness), Evacuation team (during disaster), Search and
Rescue Team (during disaster), Fire Safety Team (during disaster), First aid team (during
disaster), Damage Assessment and Repair & Retrofitting (Post disaster management) and
General Laboratory Safety and Security.

b. beresponsible for ensuring Awareness generation, Preparedness and Management of
various hazardswithin the Institute premises.

12.3 Role andresponsibility of Leader, executor and staff
12.3.1 Chairperson and Convenors of SSDM shall
a. reviewthis policy fromtimetotimeandsuggest modificationsrequired,ifany.

b. oversee activities with respect to effective implementation of safety policies and
ensure awareness generation and preparedness against management of various hazards
intheinstitute premises.

12.3.2 Executor (Safety Champion)

Each CSIR laboratory/Institute will have designated safety champions from different R&D
Divisions, who must be employees from the cadre of scientific or technical staff. The Safety
Championshall:

c. beresponsible for identifying and informing the core committee of any unrecognized
hazardsinthedivision.

d. compiletheannualinternal safety-auditsinto a consolidated reportand communicate
tothe core committee.

e. displayalistofemergency contacts.

f. conductinvestigation into any safety complaint received from users. Ifappropriate, the
issue can be escalated tothe corecommittee.

g. generate and maintain records 'Incident Reports'. A copy of these must be sent to the
core committee and shared with the divisional members.

h. establish an 'Emergency Response Plan' for the division as per the norms established
by the core committee. This may include fire prevention, fire alarms, emergency
evacuation,assembly points,and emergency response.

i. raise awareness of the employees about the 'Emergency Plan'in a mandatory safety
sessionand asurprise emergencydrill, to be organized at least once every year.

j. Bethepointofcontactforemergency response team (ERT).
12.3.3 SSDM Staff:

The staff of SSDM office will be responsible for,

> Internal Inspectionintheinstitute, including residential complexes
> Follow uptheincidentreportingincommon places

> Preparation of Investigation report

> Day-to-daywork related tosafety

> Safety Poster preparation
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> Procurement of items related with safety like PPE, Safety signage, Safety shower, eye
shower and otheritemsasrequired

12.4 Rule Procedure and safety Standard Adopted

Safety policy of institute should be included in the safety Manual in tri-lingual (Hindi,
English and in local language for example Bengali, Tamil, Telegu, Gujarati) One such
exampleis provided bellow (CSIR-CGCRI):

12.4.1 RS S

Brasrenzerz-Bifatrenzens 9wt Farem 932 g6y BIeHad G toild o | ST et i o
sl it e wyfy)

ST SHIBATT AIBAET:

S. ST S GHIAYAB BISEF ST B [FArrst 932 «ifR@=e g Hfee 33a@r |
3. AT, ASTTEDT QI SPITTEs 377 512 BAAT |

V. M %S 972 MRS 5 sear|

8. %y, [arTsr 932 AR sre M= o 691t |

G. STEOTOT QIR OGBSI LT B0 A SI-STe0T STUH® sigg @l |

12.4.2 gRar fa
HITAAEINR—ATSTRAARGTE Th GRIE, TR 3R GHEAT—th SRR W SR a1 8 | BART AT 2 5 gReqm v \rjfea
ey 2
AN Hfdagare § FefalRed i &
. Y U faer TTfafafdRl @ SR S1iHe GRET IR gITaR0T HRevr GAREd B |
. FraR®, weerd 3R ISR SURT I |

1
2
3. gRerT wfshareii iR fAferl &1 urer o= |
4
5

. TR, JRET SR uFfaRer Heeh Rl &1 ure &R |
. SRl 3R <cd 1 AFIGR] & ARIH | GREM & Ui Ao X8 DI APl Bl Igrar <7 |

12.4.3 Safety policy

CSIR-CGCRIstrongly emphasizes a safe, healthy, and accident-free workplace. We believe
that Safetyisacollective responsibility.

Ourcommitmentsinclude:

1. Ensuring personnel safety and environmental protection during R&D activities.
Adopting preventive, protective and mitigative measures.

Adhering to safe procedures and methods.

Complying with health, safety,and environmental regulations.

oA WN

Fostering a safety-conscious culture through awareness and leadership participation.
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12.5 Safety Observation andIncident Reporting System
Atemplaterepresentative for Incident reporting is asfollows
INCIDENT REPORT

[u—

| Name of R&D Division/R&D

Support Division/Administration

2. a. Name of person

reporting the incident:

b. Name of witnesses:

3. Date and time of the incident:

4. Place of occurrence:

5. Brief details of the incident:

6. Type of incident Fire/Smoke Gasleakage
(check whatis applicable) . Accident Explosion
Chemical/ Other
acidspillage
7. Was anybody injured Yes|:| No|:|
8. If ves,was first aid/medical Yes|:| N0|:| Notrequ're(D
Treatment provided
9. Any Damage Yes|:| NoD
In brief, If Yes+
10. Current Status

(Is the event resolved oris still

active?)
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Root Cause:

Human Error Environment Machines/Equipment Methods
[[] Poor communication  [] Heavy rain [] Poor maintenance [] Lack of policies or
procedure
[] Lack of skill/knowledge [] Pest infestation [] Malfunction [] Lack of training
[] Laxattitude [] Lightning [] Insufficient capacity or [} Lack of structured
N ) incorrect usage safety planning
[[] Lack of team spirit [C] Natural disaster [] Poor design [ Lack of periodic

[] Poor managementand [ ] Excessive vegetation oversight/verification

oversight [[] Subsystem failure

. [] Failure to follow
[] Lack of ownership [ Flooding [ Lack of safety procedures
infrastructure
[] Fatigue, stress, etc. [] Obsolence

Divisional Safety Champion / Witnesses Person reporting the incident
Head of Division/Section

Note:

i. Itis mandatory to use the 'incident report' ( like the above or similar such form) form,
while reporting any accidents or incident at work place as soon as possible, but not later
than 24 hours.

ii. Examples of accidents/incidents include but not restricted to: safety alarm triggers
(true and false alarms); chemical spills; accidents involving humans or equipment;
explosions; fires; gas-leaks; arcing; unauthorized access.; major damage in civil and
electrical infrastructure

iii. Allincident reports must be sent to Conveners/ Chairman of Safety, Security and
Disaster Management Committee (SSDM) with a copy to Head, ESD and Security
Officer.

iv. Incident reports will be kept confidential, unless mandated otherwise by law or
Institute administration.

v. On receipt of incident report, investigation will be performed to implement
corrective actions.
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12.6 Safety Related Investigation Process
Template for preliminary Investigationisincluded in the manual asfollows

ACCIDENT-FIRST REPORT

1 Name of the division
2 Date and time of the incident
3 Date of Investigation
4 Location
5 Nature of incident a) Violation
(check what is applicable) b) Alarm
c) Accident
d) Other
6 Investigation performed by
7 Was anyone injured Yes |:| No |:|
8 Was Medical treatment provided Yes| | No Not
required
9  Any Damage Yes L] No L]
Inbrief, Ifyes.-
10 Current Status

(Event is still active or resolved?)

11 Observations of Safety staff
incident site during investigation

12 Recommendations
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> Briefdescription ofthe event (with areasonably detailed event timeline):

> Action taken by thedivision:

» Personsresponsible foraction against recommendations:

> Whatcausedtheevent?

» Investigation performed by

Note:
1. Usethisform forinvestigation against accidents/incidents/near misses.
2. Divisional Safety champions/ Pls, victims and eye witnesses should be present with

safety officerson theincidentsite during investigation.
3. All Investigation reports must be sent to dept. safety champion /Concerned Pls either

by email /hard copy
4. Investigation reports will be kept confidential, unless mandated otherwise by law or
Institute administration.

12.7 Safety Auditincluding ContractJob

» Each CSIR Laboratory/Institute must take initiative to conduct internal safety inspection
toidentify the lapsesand rectify those lapses.

> Itisrecommended to conduct safety audit by an externalagency.
12.8 Safety Communication

Periodic public lectures, safety drillsand safety related training e.g. fire extinguishersare to
be organised ateach CSIR Lab/institute at workplace and residential complexes.

12.9 Safetytraining

Periodical training on fire extinguisher amongst staff has to be organised. SSDM staff and
safety championtoundergo safety training from reputed institute.
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1210 EMERGENCY RESPONSE PLAN (ERP)
EMERGENCY RESPONSE PLAN (ERP)

This document serves as the official emergency response plan for CSIR, outlining step-by-
step proceduresforeach actor tofollow during alaboratory emergency.

/ Listof EmergencyContactnumbers \
Police: 100

Fire Brigade: 101

Ambulance: 102

Women Helpline:1091

\ Centralized Emergency Helpline: 112 /

In India, the 112 number serves as a unified emergency helpline, providing a single point of
contactforallemergency services, including police, fire,and medical assistance.

In emergencies, every second counts. Delays can lead to loss of life and property. Please
memorize and save the important numbers mentioned earlier for quick access.

An Emergency Response Plan (ERP) is a structured, step-by-step guide to managing
emergencies, clearly defining roles and responsibilities for all participants. It addresses key

guestions: who, what,when, how,and where.

. 1.RaiseAlarm
. 2. Protect Yourself

. 3. Provide assistance

\ /

Scientist or PIl: Scientists and Principal Investigators (Pls) are responsible for
Implementing safety protocolsin their labs, including

1. Personal Protective equipment (PPE)

2. Properstorage and house-keeping

CSIR 1901 Safety Manual
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p—

Clear safety signage
Functionalfire extinguishers
Operational fire alarm systems

Stocking lab-specific safety items (spill kits, masks, gloves, gas detectors)

QI NN

Developing adocumented lab-specificemergency plan

This plan should be included orientations of new employees, PhD students, with regular
refreshersrecommended for existing users.

Safety Champion (SC) or convener, Scientist, member or HoD: First responders may not
be aware of specific hazards. During an emergency, they can contact divisional safety
championsorthe designated convener,member,or HoD for critical information.

Safety, Security & Disaster Management (SSDM) or Safety and Security Staff must ensure
division-levelfire infrastructureis properly maintained, including:

Security: On-site security personnel and their supervisors are the first responders.They are
the primary response team of the Institute. Security will conduct regular training to ensure
their preparedness.

Good Practices

a) Familiarize yourselfwith your surroundings by knowing:

i. Thenearestexit

ii. Thelocation ofthe nearestfire extinguisher

iii. The nearestsafetyshowerandeyewash stations"

b) Displaycriticalinformationtoensure preparedness:

i. Posterdisplayingemergency numbersinthelab

ii. Completeanddisplayahazardinformationsheetoutsidethelab

a) Knowthe Emergency Response Plan (ERP) and take personal responsibility to educate
yourself:

i. Knowtheemergencycontactsequence (whoto callfirst,second)
ii. Understand proceduresforself-injury response
iii. Beaware of protocolsforrespondingtoothers'injuries

b) Remain vigilant and report any hazards or suspicious situations to ensure a safe
environment

Note:

> Share pertinent information with the Emergency Response Team (ERT) or security
guard.

> Stay in the designated assembly area and avoid wandering off until the "all-clear" is
given.

> Onlythe ERT candeclarean"all-clear,"and re-entryisstrictly prohibited until then
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Action in case of fire ( Victim)

STOP

moving
DROP
to the floor

L 2

ROLL
on the floor to smoother the flame

. 2

STOP
With water from nearest shower

.
SEEK

medical assistance

Did you know?

Anyone can call ambulance. There is no need to take permission from Pl, HealthCentre,

Safety Champion, orSafety officer

Chemical exposure response:

> Skin exposure: Immediately remove contaminated clothing and flush the area with
running water for at least 20 minutes, prioritizing thorough decontamination.

> Eye exposure: Use the eyewash station to flush eyes with water for 20 minutes,
ensuring thorough rinsing.

» Action items for witnhess

> Raise the alarm, inform the security control room or SSDM office, and trigger the
department-wide alarm if needed.

> Assess your own safety:

a) Evacuate ifyou're in danger.
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b) If safe, attend to the victim.
> Evaluate the injury's severity, erring on the side of caution:

a) For serious injuries, call an ambulance directly or through the control room (see
Section 3.2 for examples).

b) Provide first-aid if possible.
> Meet the ambulance at the main gate and guide them to the victim.
> Keep the safety control room or main gate security room informed while waiting.

Once the victim is stable or transported, notify the Principal Investigator (Pl) and
Divisional Chair/HoD.

On-site Security Guard Action Items:

> Assist victims and witnesses.

> Use fire extinguishers if necessary.

> Trigger the department-wide alarm if needed.

> Notify the SSDM/safety office or Main gate security control room.

> Meet and guide emergency responders (ambulance/patrol vehicle) to the site.
During Department-Wide Alarm:

a) Evacuate the building via designated routes to assembly areas.

b) Direct occupants to safe exits and stairs, away from the fire.

c) Ensure no one uses elevators.

— How to extinguish afire?
> Neverturnyourbacktoafire.
» Alwayskeepaclearexit pathsoyoucanretreat.
> Usetheappropriateextinguisher forthefire(Type A,B,C,D).
> Remember P.A.S.S.

Action items for Security Control Room

1. Note contact information of the witness

2. Dispatch emergency vehicle

3. Meet on-site security guard

4. Get information about the nature of the emergency
Fire or Gas leak Minor Injury Major Injury

5. | Ifthe fire is large, contact | Provid e First aid Call ambulance via the security
the fire brigade control room

6. Call SSDM Chair or Convener or safety offiicer

7. Coordinate with ambulance or Institute vehicle for further actions
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Action items for SSDM or Safety Staff

1. Immediately reach the place of accident or incident

2. Talk to the victim(if possible),witness, and the on-site safety champion to
assess the situation

Fire Gas Leak Minor Injury Major Injury
3. Identify the Trigger alarm or Remove the victim If possible, remov e
source of fire announce to from the hazard  the victim from the
evacuate the hazardous place
building
4. Use appropriate If needed, wear Provide first-aid. Call ambulance via
extinguisher to  Breathing set or the security control
control fire  mask to approach room
the site
5. For Close the cylinder If needed, call an Stabilize the victim
uncontrollable at the source. Ambulance, the
fire, call the fire SSDM office or
brigade via the Security control
SSDM office or room.
Security control
room
6. Deploy fire  Ventilate the area Coordinate with Resolve the
hydran ts, if medical cell to underlying fault/
possible transport the victim issue
to medical cell.
7. Cordon off the area
8. Debrief the witnesses. Ensure that all victims are accounted for.

9. Evaluate next steps after conferring with the Chair, SSDM Chair or safety &
Security

10. Once it is safe to do so, declare all-clear so that users can go back into the
lab.

Note:

SSDM/Safety committee and Security to organize regular training and mockdrills to
train the team

Action items for on-call SSDM Chair/convenor or Safety officer

> Respond promptly to the incident site.
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> Provide technical support to first responders.

» Conduct a thorough follow-up investigation.

Action items for Divisional Chair/Head

> Respond to the incident site if necessary.

> Provide technical support to first responders.

> Keep Pl or Department Safety Champion informed.
Action items for concerned scientist or Lab In-charge
> Respond to the incident site.

> Provide technical support to first responders.

> Offer lab-specific expertise and inputs.

Response in Case of Injury

The following flowchart is a general guideline to the overall sequence of events.

Arrange to provide first-aid
to the injured

Call SSDM or Securityoffice

Contact medical celFor firstaid Informmedical cell
Informs Dept Chair or Head Victim treated at the medical cell
Transfer the injured to the nearest Inform SSDM office and
hospital with institute vehicle securityofficer,Head of Divisionetc

Timecritical

Exposure - .
Toxicgas takehite .
o A T TS Chest pan Evidenceof selfharm
C
+Microbes A

Examples of Serious Injuries

Directly Call Ambulance or Institute vehicle (Via informing SSDM / secuirity office)

Trauma
Eye
Head

Not Breathing
Trouble breathing

Unconscious
No pulse
Wheezing
Blue extremities

Convulsions
Stroke

Fire or chemical burns
Major blood loss
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First aid Physical injury

Blunt Trauma:

a) Immobilize the affected areato prevent furtherinjury.

b) Applyice packstoreduceswelling.

2. Penetrating/Cut Injury:

a) Applyconsistent pressuretocontrol bleeding.

b) Elevatethe affected areaabove heartlevelif bleeding persists.

c) Dressorsupportthewoundto protectitfrom furtherinjury."

3. SplashinEyes

1. Rinsetheaffected eyewith low-pressure running water for atleast 10 minutes.

2. Positionyourface withtheinjured eye downandtotheside

3. Keeptheeyesopenaswide aspossible during rinsing.

4. Flush out contact lenses if present; gently remove them after flushing if they don't
comeout.

5. Avoidrubbingtheeyes.

4. Splash Over Skin

1. Flushtheaffected areawith running water for at least 20 minutes.

2. Exceptions:

a) Drylime:Brush off beforeirrigation.

b) Phenols: Wipe off with glycerin.

c) Elemental metalfragments: Remove with dry forcepsand cover with mineral oil.

d) Hydrofluoric acid exposure: After irrigation, apply 2.5% Calcium Gluconate gel and

considerice packstoslow ion diffusion.

Additional Step:

Remove contaminated jewellery, clothing,or articles.”

5.
1.

2.
3.

Exposure to Toxic Gases:
Immediately move thevictimtoclean air.
Loosentight clothing.

If the victim is not breathing, perform CPR until emergency help arrives, taking

precautionstoavoid chemical exposure yourself.

6.

p—

INNENN

Burns

Move the person away fromthe heat source immediately.
Coolthe burnwith lukewarm running water for 20 minutes.
Avoid usingice, iced water,or grease onthe burn.

Don't usefire extinguishersdirectly on the victim to prevent cold burns.
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Remove jewelry or clothing near the affected area."
7. Needle poke or cut with contaminated sharp item:
1. WashImmediatelythe areawith soap and waterforatleast15 minutes.
2. Immediately afterrinsing, obtain medical attention.
Emergency Training

Regular Training Needed:

Due to the institute's rolling population, regular training sessions are crucial. These

sessionsshould cover:
8. Basic Life Support: CPR,firstaid, etc.
9. FireSafety: Fire extinguisher usage and alarm protocols.

Voluntary Participation:

Contact SSDM/safety office to schedule workshops, ensuring lab users are equipped to

respond during the time of emergencies.

Infrastructure to be maintained for Emergency Response
Medical cell

> Readytotransfer mechanismtothe emergency of nearest listed hospital
> CSIR Ambulance ordesignated vehicle

Emergency Phone Numbers should be available

> Safety shower with enough privacy.

> Eyewashstation.

» Stockdisposable gownssovictims can quickly discard clothes
> Fire Extinguishers.

> Availability of suitable PPE

Security and SSDM/safety Control room

> ASecurity control roem that can efficiently and effectively work during an emergency.

> Normalworking hours:
a) Manned by atleasttwo people.

b) Non-office hours: On-call availability foremergencies

c) One person must be fluent in Bengali because the fire department is not comfortable

with any otherlanguage.

> The SSDM control room/safety & security control room must be in constant contact with

all security guards posted on campus.

» The SSDM control room/security control room should be able to call the Fire brigade

ambulances.

» The SSDM control room/ safety & security control room will maintain contact information

for Chairsofall departmentsand SSDM/safety officer.
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Manpower

> Security guards or SSDM/safety team should be empowered to quickly respond to an
emergency, especially in case of fireand injury, where the first few minutes are crucial.

> Allsecurity guardsshould be trained on fire extinguishers and basic life support (BLS).

> A notice Board with the following information must be displayed at important location
at the workplace as well as residential complexes of a CSIR Lab/ Institute. A representative
exampleis provided bellow

CSIR-Central Glass & Ceramic Research Institute
196, Raja S C Mullick Road, Kolkata - 700032
West Bengal, India

%

e

POLICE 100 /( 8100796500/ 6292258605) (JADAVPUR P.S) SECURITY MAIN GATE a 3353
FIRE 101/ 033-2464- 2841

BIDHAN BISWAS (SECURITY OFFICER) e 3356/9674214105
AMBULANCE 102 /92319 35370

CENTRALIZED EMEGENCY HELPLINE

WOMEN HELPLINE

CYBER CRIME

MEDICAL HELPLINE

M.R . BANGUR HOSPITAL

MANIPAL HOSPITAL (DHAKURIA)

K.P.C HOSPITAL

SRIAUROBINDO SEVA KENDRA (EEDF)

12

1091

1930

9830079999

033 2473 3354, 8820702070

033 2222 1111/ 033 6907 0001

033 6621 1700/4044 9700

033 4017 1717 / 2473 3601

ANINDYA BANDYOPADHYAY (SECURITY OFFICER)

Dr. SAIKAT DEB ACHARYA (ENGINEERING SERVICES)

SUKANTA BHATTACHARY YA (ELECTRICAL ENGINEERING)

SSDM_CELL (ROOM NO. 01. GR. FLOOR (MAIN BUILDING): -

SK MD MURSALIN (SSDM OFFICIAL)

SAMIR KUMAR KOPAI (SSDM OFFICIAL)

TANIMA KUNDU (SSDM OFFICIAL)

KRISHNENDU ADHIKARI (SSDM OFFICIAL)

Dr. SRIKRISHNA MANNA (SSDM OFFICIAL)

& 3354951605069
B 3247/9433580935
B 3219874672225
= 37137

B 9232476767
B 8348213783
B 7044908556
& o572

B 8910536069

BLOOD BANK (M R BANGUR HOSPITAL) 033 2472 7873

SDRF 1070 (TOLL FREE), 033 2479 4044 (CONTROL), 033 2214 3526
(CONTROL), (STATE DISASTER RESPONSE FORCE)

NDRF (CONTROL ROOM )
(NATIONAL DISASTER RESPONSE FORCE)

033 2587 5032

VAN WV,

Specialized Emergency Response Team:

> Security personnelsubsetto betrainedin:

> Fire-hydrantoperations

> Chemical spill response

> Self-Contained Breathing Apparatus (SCBA) usage

> Gassafety protocols

Emergency vehicle

> Anemergency vehicle thatisavailabletorespondtoanemergency.

> Safety team willensure minimum fire safety infrastructure across departments.

> Departmentsshould report any gapsto SSDM/safety. Key requirements:

> Adequatefire extinguishers (type and quantity) at accessible locations.

» Compliance with Indian Building Code for fire hydrant loops and sprinkler systems.
> Centralized fire alarm systems with hootersand strobe lampsin hazardous departments.
> Clearly marked emergency exitsand assembly pointsin all buildings.

> Annual mockdrillstoensure preparedness.

CSIR 1981 Safety Manual
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Divisions/Labs
Basic Safety Infrastructure Requirements:

All divisions must maintain the following basic safety infrastructure, with the Divisional
Chair/Head ensuring compliance:

> First-aid boxesin each lab, stocked according to lab-specific hazards.

> Working service liftin departments with: 2 or more floors with compressed gas cylinders
or hazardouschemicals

> Emergencylightsineach labthatautomatically turn on during power failure.
> Hazard sheets (safety signage) displayed outside each lab.

> Designated Lab-in-charge knowledgeable about lab-specific hazards.

> Accesssystem for locked labs (e.g., key collection or biometric system).

> Clearandsuitable safetysignage.

> Mains power disconnect switchesatthelab or floor level.

Circuit breakerswith suitable ratingstoautomatically disconnect power during faults
Special infrastructure for Hazardous Chemicals

Departments handling hazardous chemicalsrequire:

> Safety showerand eyewash station (ANSI Z358,1compliant).

> Chemicalstoragein segregated, safety cabinets.

> Calcium gluconate storage for labs using or storing hydrofluoric acid

Gases or Cryogens:

> Hazardousgases (NFPA>2) must be stored in gascabinets.

> Labswith hazardous gases (NFPA>2) require gasalarms.

> Departments with hazardous gases (NFPA > 2) must have a Self-Contained Breathing
Apparatus (SCBA).

Other Hazards:

> Labswith high electrical loads require an external mains switch to cutoff power without
entering thelab.

> BSL3 labs must store hazard suits outside the lab for quick access by first respondersin
emergencies

> Emergency Fire Response:

Fire Station Details (All labs to put local details) in the SSDM or Safety & Security office.

Emergency Plan in case of fire, should be displayed mentioning following:

o ResponseTime:
e AccessandEscort:
o Fire tender entering through main gate or as designated gate

o Security will escorttothelocation

Coordination: Safety, Secuirity and Respective division need to provide specific input to the fire team

CSIR 1991 Safety Manual

Y AV AV A AV A Ay AV



B WA VWA VWA WA WA W W W W W

12.11 Personal Protective Equipment (PPE)
General Guidance on Personal Protective Equipment (PPE)
1 Genericclassification of the common hazards

This document provides basic guidelines for the use of personal protective equipment
(PPE) when working in CSIR laboratory/Institute with one or more of the following
occupational hazards:

i) Chemicalhazardssuch aslabshaving chemicals, acidsor gases;

ii) Laserradiation hazard,;

iii) Electrical hazardssuch as high-voltages;

iv) Radiation hazardssuch as X-raysand/or radio-active material.

v) Biological hazardssuch asinfectious molecules/organisms, blood samples, etc.

vi) Mechanical hazards such as in a mechanical workshop that involves material
machining processes including turning, milling, drilling, sharp object, rotating equipment
etc.;and

vii) High Temperature Hazard like Process involving furnace operation.

2 Minimum Laboratory PPE

When working in laboratories with at least one of the hazards listed in Section 1, SSDM
recommendsthat the following minimum PPE be worn atall times.

Body Area PPE

Eyes/face Safety Glasses, face shield

Hands Disposable thin-nitrile gloves. Avoid latex since it

is permeable and allergic. High temperature
gloves for high temperature process.

Body Long pants or equivalent leg covering (no shorts).
Synthetic clothing not allowed when working
with any fire hazard.

Hair Tied Hair: No loose long-hair anytime. All long
beard and hair should be properly tied or covered.
Feet Close toed shoes: Laboratory footwear should fully
cover the feet. No sandals or flip flops.
Body Lab apron: To protect body from acid or chemical.
Mouth Mask: Chemical, powder, dust etc.

CSIR 1100 | Safety Manual
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3 Additional PPE for Specialized Laboratories

PPE for specialized laboratories and/or situations are listed out with respect to certain
common tasks expected in laboratories. The PPE prescribed in sections 4 to 10 is in
addition to the minimum PPE suggested in section 2. Any task that is not listed here does
not necessarily mean that it is safe to perform without PPE. When in doubt, users are
encouragedto usetheirjudgement and follow best practices. Always erron more PPE!

4 PPE for General Safety

Task Potential Additional PPE

Consequence

1. Skin Face Protection
1. Working with damage
equipment that 2. Eye When working with equipment that poses implosion or

exposes users to damage explosion risks, wear a face shield if no other protective barrier is
pressures >2 bar or 3. Implosion present. For additional guidelines on compressed gas safety,
vacuum <400 mmHg ' refer to Section 9.

requires caution.
Examples include:

- Pressurized

gas nozzles

- High-pressure
systems

- Vacuum chambers

1. Burns Personal Protective Equipment (PPE) for High-Temperature Work

2. | When working with high- 2. Fire When working with high temperatures, wear:

temperature equipment ) .
or objects, take necessary Gloves: Suitable for the working temperature

precautions to prevent Handling Hot Objects (>50°C): Use an extra set of thermal gloves
for direct handling

Body Protection: Lab coat or

apron suitable for the working temperature

3. Splash

burns and injuries.

3. | Working with inert Frostbite Cryogenic Safety Precautions
cryogens (He, Ar,N2, etc)) Eye For <10 Liters:
damage 1. Body: Lab coat or apron
Hypoxia in 2. Eyes: Safety gqggles N
coried 3. Hand; Inner dlsposablg nitrile gloves ‘ ‘
spaces +outerinsulated cryogenic gloves (when handling objects

exposed to cryogens)

For =10 Liters:

1. Eyes: Safety goggles

2. Face: Face shield

3. Hands: Inner disposable nitrile gloves

+outer insulated cryogenic gloves

4, Body: Lab coat or cryogenic apron

Additional Precaution:

- Use only in well-ventilated areas to prevent gas buildup. Proper PPE
and ventilation help prevent cryogenic- related injuries.

CSIR 1101 | Safety Manual
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Task Potential Additional PPE
Consequence
4. Work?ng atElevated | 1. Falland When working at heights: 3m
Locations subseque
ntinjury - Use ladders with a stable base
- Avoid using ad-hoc platforms,
stools, or chairs as substitutes for
ladders
- Ensure proper ladder safety protocols
are followed to prevent falls and
injuries.
When working at heights : > 3m
1. Safety harness
2. Hard-toed safety shoes
3. Hard safety hat/ safety helmet.
5. | Falling Object 1. Serious or 1. Safety helmet/ Safety-hat.
Hazards fatal 2. Hard-toed safety shoes
injuries to
head and
other
body
parts.
6. | High-speed 1. Entangle 1. Tielong hairina bun or use hair-nets.
machinery d hair. . Hard-toed safety shoes
2. Possibility 3. Use of Safety Goggles
of flying
scrapor
high
speed
particles
5 PPEforChemical Safety
Task Potential Additional PPE
Consequence

1. | Working with solids
of low hazard

2. | Working with
moderate hazard
chemicals, small
volumes (<100 ml.).

1. Skin damage
2. Eye damage

1. Skin damage
2. Eye damage

Minimum PPE as described in
section2

Minimum PPE as described in
section 2

CSIR 1102 | Safety Manual
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3. Working with 1. Skin damage 1. Eyes. Safety goggles
moderate hazard Eye damage Body: Chemical
chemicals resistant apron or Lab
(moderate volumes Coat.

(<4000 ml.).

4. Working with Skin damage 1. Eyes: Safety goggles
moderate hazard Eye damage 2. Face: Face shield
chemicals, large Splash 3. Hands: Disposable
volumes (>4 litres). chemical - resistant gloves

(thick) as a second layer of
protection

4. Body: Chemical -resistant
apronor lab coat

5. Working with high 1. Skin damage 1. Eyes: Safety goggles
hazard chemicals 2. Eye damage 2. Face: Face shield (if quantity >
Eg. corrosive (acids 3. Splash 4 liters or splash hazard)
or caustics) or 4. Toxic 3. Hands: Disposable
hazardous materials 5. |nhalation chemical - resistant gloves
that may splash. (thick) as a second layer

4. Body: Chemical -
resistant apron

5. Inhalation: Suitable face
mask (if quantity > 4 liters or
material is noxious)

6 | Working with volatile 1. Skin damage e FEyes: Safety goggles
solvents. E.g. 2. Eye damage e Hands: Suitable
e Ethanol, Isopropanol | 3- Fire chemical - resistant
¢ Propylene gloves (thin)

o Oxide Xylene e Nitrile for alcohols

e Methanol e Butyl for propylene oxide

e Chloroform and xylene

e Phenol e Face: Face shield (if quantity >

e Ftc 4 liters or splash hazard)
Body: Lab coat or apron
Inhalation: Suitable face
mask (if quantity > 4 liters or
material is noxious)

7  Working with 1. Inhala tion 1. Eyes: Safety goggles
chemicals of acute 2. Skin damage 2. Face: Face shield (if quantity >
toxicity e.g. hydrogen 3. Eye damage 4litersor  splash hazard)
fluoride, hydrogen 4. Toxic by 3. Hands: Chemical -
cyanide. skin resistant gloves (thick) as

a second layer; use
special gloves
contact designed for specific hazards

CSIR 1103 | Safety Manual
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4. Body: Chemical -
resistant apron

5. Inhalation: Suitable face mask
(if quantity >1liter/kg or
material is noxious)

8 Handling Long -Term 1. Inhalation e FEyes: Safety goggles
Toxins like 2. Skin damage e Hands: Chemical -
carcinogens, 3. Eye damage resistant gloves
mutagens, 4, Toxic by (appropriate for the
nanoparticles, or skin chemical)
other long -term contact e Body: Chemical -

toxins: resistant apron

o Face: Face shield (if quantity >
1liter/kg or splash hazard)

e [nhalation: Suitable face
mask (if quantity >1
liter/kg)

g9  Handling Airor Water - | 1. The sudden PPE appropriate forthe by -
Reactive Chemicals. release of products. Face shield if there
gases or is a chance of splash or
energy splatter.
2. Chemical
hazards
associated with
by - products.
6. PPE for Biosafety
Task Potential Additional PPE
Conseq uence
1 Handling Exposure to infectious material Face: Face mask or
Biologica shield Body: Lab coat or
| Hazards disposable  gown/apron
2 Working with Exposure to fixative used to Eye: Safety goggles
Fixatives like preservethesp ecimen. Hand: Impermeable
formalin or If tissue is fixed, thereis  no glove suitable for
paraformaldehy | longer exposure to infectious preserved specimens
de material. Face: Face mask
Body: Lab coat or Disposable
| gown
3. BSL-2 Risk Group 2 Agents 1. Eye: Safety googles
Precautions 2. Hand: Nitrile gloves
Biological agents 3. Face: Face mask
When working posing moderate 4. Body: Lab coat or

CSIR 1104 | Safety Manual
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with Risk Group 2
agents
(recombinant
DNA, cell lines,
viruses, bacteria)
requiring
Biosafety Level 2
(BSL -2)

BSL -2+
Precautions

When working
with Risk

Group 3 agents
inaBSL -2
facility with

BSL -3 prac tices

5 BSL-3

Precautions

infectionrisks  through:
- Injection

- Skin exposure

- Ingestion

- Inhalation

Examples include  certain
bacteria, viruses, and
fungi. Handling these
agents requires Biosafety
Level 2 (BSL -2)

precautions to
minimize exposure  risks.

Risk Group 3 Agents

Biological agents posing
moderate to serious
infection risks through:

- Injection

- Skin exposure
- Ingestion

- Inhalation

Examplesinclude certain
bacteria, viruses, and fung i
that can cause severe
diseases. Handling these
agents requires Biosafety
Level 3(BSL -3)

precautions to minimize
exposure  risks.

Risk Group 4 Agents

Biological agents
posing serious  or lethal
infection risks through:

- Injection

- Skin exposure
- Ingestion

- Inhalation

CSIR 11051 Safety Manual
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Disposable
gown

Eye: Safety goggles
Hands: Nitrile gloves
(double)

Body: Lab coat +

disposable gown that ties
in back

Inhalation: Respiratory
protection like N95

mask

Eye: Safety goggles
Hands: Nitrile gloves
(double)

Body: Full
disposable

coverall suit +

head cover

Foot: Shoe cover
Face: N95or other
triple - layered mask +
Face shield.
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Examples include highly
pathogenic viruses. Handling
these agents requires
Biosafety Level 4 (BSL  -4)
precautions and maximum
containmenttop revent

exposure and transmission.
6 Working with 1. Animal bites. 1. Animal bites:
Live Animals 2. Exposure to Restraints or bite -
(e.g., mice, rats, animal allergens. resistant gloves
chicken eggs): 3. Potential Staph 2. Animal allergen: N95
&Strep exposure. respirator .

3. Eye: Safety goggles
Body: Lab coat
or apron, Hair
bonnet +
gown

5. Foot: Shoe covers

7. PPE for Radiation Hazards

Radiation safety is managed by AERB (Atomic Energy Regulatory Board-a
governmental regulatory agency). AERB appoints safety officers. All radiation-related

work must be done under rules of AERB and with permission from AERB safety officers.

Task Col:;::gzlce Additional PPE
1. Working with sealed | 1. Exposure 1. Minimum PPE
SOUrces. unlessthe dosage is
above safe limits
2. TLD badges, if
man dated by AERB
safety officer
2 Working with 1. Cell damage 1. Hands: Disposable
solid radioactive 2. The potential nitrile or other
material or solid spread of impermeable gloves
radioactive waste. radioactive (double)
2. Face: N95 mask
3. Body: Lab coat or apron
4. TLD badges, if mandated
by AERB safety officer

CSIR 1106 | Safety Manual
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8. PPEforLasersand Intense Light Sources

Task

1. | Using an open-
beam laser of Class
3 oraboveina
setup thatis not
fully contained or

Potential
Consequence

1. Eyedamage
2. Skindamage

Y AV AV A AV A AV AV A AV A&

Additional PPE

1. Eye: Appropriate laser
safety goggles/glasses
with optical density
based on individual
beam parameters.

equipment, UV
sources (<400
nm)

interlocked. 2. Skin: Fully covered
arms and feet. Flame-
resistance clothing.
Avoid synthetics.
3. Avoid reflective jewelry.
2.| Working with 1. Eye damage Eye: Appropriate laser
intense light 2. Skin-burn safety goggles/glasses
sources, with optical density
infrared- based on individual
emitting beam parameters.

2. Skin: Fully covered arms
and feet. Flame-
resistance clothing.
Avoid synthetics.

9. PPEfor Compressed Gas Cylinders& Cryogens

Task

1. [Transport or
handling of inert
gas cylinders

Potential
Consequences
1. Cylinder falling over
2. Breakingoff
the valves

Additional PPE

1. Hand:Wear
mechanically resistant-
gloves when handling
cylinders.

2. Foot:Closed-toed shoes

2. [Transport of
handling of
flalnmable gases

=

Cylinder falling over

S

Breaking off
the valves

3. Fireorexplosion
duetoa
sudden
release

1. Skin: Flame resistant
antistatic safety
clothing.

2. Hand:Wear
mechanically resistant-
gloves when handling
cylinders

3. Foot:Closed-toed shoes.

3. [Toxic gases

1. Cylinder falling over
2. Breakingoff
the valves

3. Poisoning

Respiratory protection-Toxic
gas mask or self-contained
breathing apparatus

CSIR 1107 | Safety Manual
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10. PPE for Electrical Safety
Tasks

1. | Maintenance
and repairing
electrically

powered
equipment

B WA VWA VWA WA WA W W W W W

Potential Hazards Additional PPE

1. Electrocution | 1.

Hands: Insulated electrical gloves
Foot: Electrical safety shoes
Work: Only trained

electrical technicians

should perform electrical

work

2. | High Voltage
(> 400V)

2. Arcflash

1. Electrocution | 1.

Body: Arc flash clothing
(flame- resistant materials)
Hands and Feet: Electrical-
rated gloves and steel-toe cap
boots with rubber insulation
Head: Electrical-rated safety
helmet

Tools and Procedures: Use
specified electrical standard
tools and switch off
mains/incoming supply
during maintenance/repair
work

CSIR 1108 |
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CHAPTER 13
Closure : Safety as a Shared Responsibility

13.1 Commitment of Safety

The CSIR Safety Framework Manual has been compiled by the CSIR Safety Committee

members to serve as a comprehensive guide for ensuring safe work practices, emergency

preparedness,and risk mitigation acrossalltechnicaland administrative divisions of CSIR.

This manual provides detailed safety guidelines and emergency response strategies

that must be strictly followed by all personnel, including scientists, engineers, technicians,

and students. The objective is to create a zero-incident workplace by fostering a strong

safety culture withinthe organization.

The CSIR Safety Framework Manual is a comprehensive document designed to

promote a strong safety culture across all divisions of the organization. This manual outlines

safety protocols, hazard management strategies, and emergency response procedures,

ensuring thatall personnel operate in asecure and controlled environment.

Through this manual, CSIR has established a systematic approach to safety, focusing on:

>  Workplace hazardidentification and risk mitigation

>  Safehandling ofchemicals,gases, and electrical systems

> Implementation of fire safety, personal protective equipment (PPE), and

emergency preparedness measures
> Regularsafety audits,inspections,and training programs
> Compliancewith nationalandinternational safety standards

13.2 Safety as a Shared Responsibility

Ensuring safety at CSIRisnotjust aregulatory requirement but a shared responsibility of

every employee, researcher, student,and visitor. A proactive approach to safety, rather than

a reactive one, will help reduce workplace hazards, improve operational efficiency, and

protect human life and assets. To achieve a zero-incident workplace, all personnel are

encouragedto:

> Follow the safety guidelines, protocols, emergency procedures and protocols

outlinedinthismanual.

>  Reportanyunsafe conditions, hazards, or near-missincidentsimmediately.

CSIR 1109 | Safety Manual
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>  Actively participate in safety training,emergency drillsand awareness programs.
> Use the appropriate Personal Protective Equipment (PPE) and adhere to
workplace safety measures.

>  Maintainaculture of continuous safety improvement and awareness.

Ensuring safety is not the responsibility of just a few individuals—it is everyone's
collectivedutyat CSIR
13.3 ContinuousImprovement & Compliance

TheCSIR Safety Committee will periodically review, update, and enhance this manual
to ensure compliance with national and international safety standards and incorporate
technological advancements in safety management and best industry practices. The
institution continuously aims to enhance its safety culture and operational safety
framework through ongoing audits, risk assessments, and safety training.

All employees must take personal accountability for safety and work collaboratively to
strengthen CSIR'sreputation asaleaderinresearch and workplace safety.
13.4 Final Statement

At CSIR, safety is not just a policy—itis a way of life. By embracing the principles outlined
in this manual, we can create a safer, more productive, and innovative work environment
for all. The CSIR Safety Committee urges all employees to adhere to the guidelines and
safety strategies outlined in this manual to ensure a secure, compliant, and hazard-free
work environment. This manual serves as a living document and will be periodically
updatedtoreflect the latest safety practices.

Let us build a culture where safety is the foundation of excellence. Together, we can

uphold a safety-first culture and achieve operational excellence at CSIR.

CSIR 11101 Safety Manual
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Safety Starts
With YOU!
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C List of Emergency Contact Numbers A
e Police: 12
-« FireBrigade: 101
+ Medical Helpline: 108
« Senior Citizen Helpline: 14567
« ChildHelpline: 1098
«  Women Helpline: 1090
« TrafficHelpline: 103
«  Electricity Helpline: 1912
« Centralized Emergency Helpline: 12
S J

CSIR 11111 Safety Manual
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APPENDIX A: LIST OF EMERGENCY CONTACT NUMBERS

denfe dern sitenfe sgHaE uRyg
T 9, 2, W A1, 75 el — 110001

Council of Scientific and Industrial Research
Anusandhan Bhawan, 2, Rafi Marg, New Delhi - 110001

List of Emergency Contact numbers

Police: 100
Fire Brigade: 101
Medical Helpline: 108
Senior Citizen Helpline: 14567
Child Helpline: 1098
Women Helpline: 1090
Traffic Helpline: 103
Tourism Helpline: 1363
Electricity Helpline: 1912
Centralized Emergency Helpline: n2

The 112 number is a unified emergency helpline introduced in India to provide a
single point of contact for all emergency services, including police, fire, and medical

assistance.

CSIR 112 | Safety Manual
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APPENDIX B: INCIDENT REPORT FORM

denfe der sitenfe sgHa™ uRyg
T 9, 2, ! A1, 75 el — 110001

Council of Scientific and Industrial Research
Anusandhan Bhawan, 2, Rafi Marg, New Delhi - 110001

INCIDENT REPORT

Instruction:

1.

It is mandatory to use this form while reporting any accidents or incident at work
place assoon as possible, but not laterthan 24 hours.

Examples of accidents/incidents include but not restricted to: safety alarm triggers
(true and false alarms); chemical spills; accidents involving humans or equipment;
explosions; fires; gas-leaks; arcing; unauthorized access.; major damage in civil and
electricalinfrastructure

All incident reports must be sent to Conveners / Chairman of Safety, Security and
Disaster Management Committee (SSDM) or Safety and Security Committeewitha
copy toHead, ESD and Security Officer.

Incident reports will be kept confidential, unless mandated otherwise by law or
Institute administration.

On receipt of incident report, investigation will be performed to implement
corrective actions.

CSIR 1113 | Safety Manual
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1. | Name of R&D Division /R&D
Support Division / Administration
2 a.  Name of person reporting
the incident:
b. Name of witnesses:
3. | Date and time of the incident
4, | Place of occurrence:
5. | Brief details of the incident:
6. | Type of incident Fire/Smoke Gas leakage
(check what is applicable)
Accident Explosion
Chemical/ Other
acid spillage
7. | Was anybody injured Yes D No D
8 | Ifyes, was first aio/ medical Yes D No D Not requ ired D
treatment provided
9 | Any Damage Yes |:| No D
In Brief, If Yes -
10. | Current Status
(Is the event resolved or is still
activd?)

Root Cause:

Human Error Enviro

nment

Machines/Equipment

Methods

O
O
O
O
O

O
O

Poor communication [T] Heavy rain

Lack of skill/knowledge [] Pest infestation
Lax attitude [T] Lightning

Lack of team spirit [C] Natural disaster

Poor management and
oversight

Lack of ownership [] Flooding

Fatigue, stress, etc.

Signature

VA WA WA W W W W W

[] Excessive vegetation

[] Poor maintenance

[] Malfunction

[] 'nsufficient capacity or
incorrect usage

[] Poor design

[[] Subsystem failure

O Lack of safety
infrastructure

[] obsolence

CSIR 114 | Safety Manual

O Lack of policies or
procedure
[[] Lack of training

[] Lack of structured
safety planning

[] Lack of periodic
oversight/verification

[T] Failure to follow
procedures
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APPENDIX C: ACCIDENT-FIRST REPORT FORM
d=nie qn SiEnfe srgHu uRyg
I We, 2, XBT A1, 78 faeel — 110001

Council of Scientific and Industrial Research
Anusandhan Bhawan, 2, Rafi Marg, New Delhi - 110001

ACCIDENT FIRST REPORT

Instructions:

1. Use this form for investigation against accidents/incidents/near misses.

2. Divisional Safety champions/ Pls, victims and eye witnesses should be present with
concerned safety officers on the incident site during investigation.

3. All Investigation reports must be sent to dept. safety champion /Concerned PIs either by
email /hard copy

4. |Investigation reports will be kept confidential, unless mandated otherwise by law or
Institute administration.

DetaiIS' 1 Name of the division
2 Date andtime of theincident
3 | Dateof Investigation

4 | Location

5 Nature of incident a) Violation
(checkwhatis applicable) b) Alarm

c) Accident
d) Other

6 | Investigationperformedby

7 | Wasanyoneinjured Ye N
8 | Was Medicaltreatmentprovided ‘ Yes‘j N Not require
9 | AnyDamage ved | Nol_|

In Brief, If Yes :-

10 | CurrentStatus
(Eventis still active or resolved?)

1 | Observationsof incidentsite
during investigation

12 Recommendations

Brief Description of the Event

With a reasonably detailed event timeline

Action Taken by the division

Persons responsible for action against recommendations
Root Cause

What caused the event?

Investigation performed by

CSIR 11151 Safety Manual
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APPENDIX D: SAFETY DECLARATION(English)

=i e Efe srgHar kg
A A, 2, W1 AT, 8 el — 110001

Council of Scientific and Industrial Research
Anusandhan Bhawan, 2, Rafi Marg, New Delhi - 110001

Council of Scientific and Industrial Research (CSIR) is committed to the health and
safety of allthe employeesworking in its Laboratory/Institute premises. The purpose of this
policy is to establish responsibilities of various stakeholders towards this goal. This policy

appliestoallemployees, studentsand visitors.
The policy is based on the following guiding principles:

I. Safety is paramount: Safety for all on CSIR Institutes' premises is the primary
concern. All activities, including research, operation and maintenance of
equipment, development, production, demonstration and teaching, must be

conducted without compromising safety.

Il. Accountability: Any person having access to any equipment or material housed in
the Institute campus(es) must take personal responsibility for his/her

actions/omissions and ensure adherence to highest standards of safety at all times.

lll. Trust but also Verify: The CSIR recognizes that for diverse activities in various
Institutes with several R&D and R&D support divisions, there are varieties of
research being conducted, and there exists a diversity of hazards and attendant
risks. The persons responsible for setting up the facilities and guiding the
experiments are expected to be aware of the associated hazards and risks, and are
entrusted with taking the necessary safety precautions. The role of the Safety
Committee of the respective institute is primarily to set the safety policies, while the
role of the Working Committee for Safety or Safety Cell is to implement these
policies and monitor compliance. The Institute requires divisions to implement the
policiesin letterand spiritand reservesthe rightto verify compliance.

1 “Safety Rules refer to the rules laid down by the Safety Committee of individual

|u

laboratory/Institute that must be followed by all “Users”. These rules will be listed on the

Safety Manual and are subject to revision from time to time. All users must abide by the

'Safety Policy' and 'Safety Rules'and will be responsible for their actions/omissions.
2 Core Committee on Safety

The Safety Committee will consist of scientific, technical and administrative staff, and

other personnelas pertherelevant norms. The primary role of this Committeeisto:
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a.

b.

review this policy from time totime and suggest modifications required, ifany.

oversee activities with respect to effective implementation of safety policies and
ensure awareness generation and preparedness against management of various

hazardsintheinstitute premises.

3 Safety Champions

Each CSIR laboratory/Institute will have designated safety champions, who must be

employees from the cadre of scientific or technical staff with sufficient authority and

constitute the core safety committee.

The Safety Championshall:

a.

be responsible for identifying and informing the core committee of any

unrecognized hazardsinthedivision.

b. compile the annual internal safety audits into a consolidated report and
communicatetothe core committee.

c. displayalistof emergency contacts.

d. conductinvestigation into any safety complaint received from users. If appropriate,
theissue can be escalated to the core committee.

e. generateand maintainrecords of'Incident Reports'. A copy of these must be sentto
the corecommittee and shared with the divisional members.

f. establish an 'Emergency Response Plan' for the division as per the norms
established by the core committee. This may include fire prevention, fire alarms,
emergency evacuation,assembly points,and emergency response.

g. raise awareness of the employees about the 'Emergency Plan' in a mandatory
safety session and a surprise emergency drill, to be organized at least once every
year.

h. bethe point of contact foremergency response team (ERT).

4 Users

All permanent employees and students/project staff/ visitors shall:

a.

be personally responsible for their own safety.

b. strictlyfollowthe'Safety Rules'aswritteninthe safety manual.

CSIR 1117 | Safety Manual
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c. understand potential hazards in their respective laboratories and follow safe

practicesto minimize therisk associated with those hazards.

d. inform the divisional safety champion/safety cell of any coercion to violate safety

norms, these reports will be kept confidential.
e. undergotraininginlaboratory safety protocolsand emergency responses.
f. reporttheoccurrence ofanyaccident using the prescribed'Incident Report'.
5 Acknowledgement

Lack of attention to sound safety practices can lead to loss of property, compromising
years of painstaking research, serious injuries and loss of lives. The Institute, therefore,
considers it the duty of all individuals to adhere to this Safety Policy and the 'Safety Rules'
publishedinthe CSIR Safety Manual or Safety Manual on the Institute's website.

All employees, project staff, and registered students of the institute are expected to
have read and understood this 'Safety Policy', and to agree to work towards adopting a

strong culture of safety.

Visitors, short-term and long-term users, such as foreign exchange students, visiting
faculty, collaborators, interns, employees of companies and individuals who temporarily
access facilities at the Institute under any arrangement need to acknowledge the safety

policy as below.

| hereby acknowledge that | have read the above- described 'Policy on Laboratory
Safety' and understand my responsibilities under this Policy, as well as these described in

CSIR's safety manual.

Signature:

Name:

Division/Section:

Purpose of Visit (for visitors):

Date:

CSIR 11181 Safety Manual
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APPENDIX E: SAFETY DECLARATION (Hindi)
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Council of Scientific and Industrial Research
Anusandhan Bhawan, 2, Rafi Marg, New Delhi - 110001
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APPENDIX F: EMERGENCY RESPONSE PLAN (ERP)

dsnfie e siEife srgaaT kg
SR e, 2, X1 AN, 8 faeell — 110001

Council of Scientific and Industrial Research
Anusandhan Bhawan, 2, Rafi Marg, New Delhi - 110001

This document serves as the official emergency response plan for CSIR, outlining step-

by-step proceduresfor each actor tofollow during alaboratory emergency.

/List of Emergency Contact numbers \
Police: 100
Fire Brigade: 101
Ambulance: 102
Women Helpline: 1091
Centralized Emergency Helpline: 12

\_ /

InIndia, the 112 number serves as a unified emergency helpline, providing a single point

of contactforallemergency services, including police, fire,and medical assistance.

CSIR 121 | Safety Manual
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Inemergencies, every second counts. Delays can lead to loss of life and property. Please

memorize and save theimportant numbers mentioned earlier for quick access.

Whatis an emergency response plan (ERP)?

An Emergency Response Plan (ERP) is a structured, step-by-step guide for managing

emergencies, clearly defining roles and responsibilities for all participants. It addresses key

guestions: who, what,when, how,and where.

Whatis the scope of this document?

The Emergency Response Planisdesigned to address lab emergenciesandincludes:

Standard operating proceduresforemergency response

2. Listofpersonnelresponsible duringemergencies

3. Sequence of actionsfor medicalemergenciesorinjuries

4. Listofinfrastructure to be maintained by divisions and security

How should | prepare?

Response actionsvary by role.

For lab users, who may be both victims and witnesses, it is crucial to understand these

rolesand,ata minimum, memorize emergency contact numbers. Insummary:

. 1. Raise Alarm

. 2. Protect Yourself

. 3. Provide assistance
- 4. Evacuate

Scientist or PIl: Scientists and Principal Investigators (Pls) are responsible for

implementing safety protocolsintheirlabs, including:

Personal Protective Equipment (PPE)

2. Properstorage and housekeeping

3. Clearsignage

CSIR 1122 | Safety Manual
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4. Stocking lab-specific safety items (spill kits, masks, gloves, gas detectors)
5. Developing adocumented lab-specificemergency plan

This plan should be included in new user orientations, with regular refreshers

recommended for existing users.

Safety Champion (SC) or convener, Scientist, member or HoD: First responders may not
be aware of specific hazards. During an emergency, they can contact divisional safety

championsorthe designated convener,member, or HoD for critical information.

Safety, Security & Disaster Management (SSDM) or Safety and Security Staff must ensure

division-levelfire infrastructure is properly maintained, including:
i. Clearsafetysignage
ii. Functional fire extinguishers
iii. Operational fire alarm systems

Security: On-site security personnel and their supervisors are the first responders.They are
the primary response team of the Institute. Security will conduct regular training to ensure

their preparedness.
Good Practices
a) Familiarize yourselfwith your surroundings by knowing:
i. Thenearestexit
ii. Thelocation ofthe nearest fire extinguisher
iii. The nearestsafetyshowerandeyewash stations
b) Displaycriticalinformation toensure preparedness:
i. Posterdisplayingemergency numbersinthelab
ii. Completeanddisplayahazardinformationsheetoutsidethelab

c) Know the Emergency Response Plan (ERP) and take personal responsibility to

educateyourself:

Know the emergency contact sequence (whoto call first,second)
ii. Understand proceduresforself-injury response
iii. Beaware of protocolsforrespondingtoothers'injuries

d), Stay vigilant and report any hazards or suspicious situations to ensure a safe

environment

CSIR 11231 Safety Manual
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1. Emergency Response Plan

Informed By? When Immediately Follow-up action(s)

informed?

1. | Victim == == Call for help or 1. Trytoremove
Security yourself from
the hazard
2. Usesafety
shower if
needed.
3. Use eyewash station.
2.| Witness -- -- Call Security 1. Ifyoucandoso
OR safely, help the
Ambulance victim/Onsite
security guard.
2. Triggeralarm.
3. Guide first responder.
4. Call Pl/Lab in-charge.
3. | On-site Witness/ While Call Security In- 1. Triggeralarm.
Security Victim waiting charge 2. Help victim.
guard for first 3. Use fire extinguisher
responders 4. Escort first
responders
4.| Main gate Witness Right [Critical 5. Inform on site guard.
(Security) or victim after the injury]Call 6 Call SSDM/Safety and
or on-site incident. ambulance. ~ Security Chair
guard [Non-critical 7. Call Divisional Head.
injury] Call
Security In-
charge [Fire] Call
fire brigade
7.| SSDM Officer/| Security As per Reach location 1. Assist first responders
Safety Officer follow- 2. Conduct follow-
up up investigation
actions
8.|HoD Security As per If needed, reach 1. Assist first responders
follow- the location 2. Inform Pl/labin-
UIO_ charge
actions
9.| Plor Lab-in- HoD As per If needed, reach 1. Assist first responders
charge follow- the location 2. Helpwith
up information on lab-
actions specific hazards

Note:

>  Share pertinentinformation with the Emergency Response Team (ERT) or security
guard.

> Stayinthe designated assembly area and avoid wandering off until the "all-clear"
isgiven.

> Onlythe ERTcandeclarean "all-clear,"and re-entry isstrictly prohibited until then.
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Action items for victim
Alert others (lab buddy, security guards, etc.) to raise the alarm.
Removeyourselffromthe hazard if possible.

Callthe Securityroomorambulanceifable.

YV V V V

Ifyou're onfire, follow proper protocols (e.g., Stop, Drop, and Roll).

Drench
Rollon the With

Stop Drop to floor to water

smother from
HEINE nearest
shower

moving [mdll The floor

Did you know?

Seek

medical
assistance

Anyone can call ambulance. There is no need to take permission from
Pl, Health Centre, Safety Champion or Safety Officer

Chemical exposure response:

>  Skin exposure: Immediately remove contaminated clothing and flush the area

with running water for at least 20 minutes, prioritizing thorough

decontamination.

>  Eye exposure: Use the eyewash station to flush eyes with water for 20 minutes,

ensuring thorough rinsing.

Action items for withess

> Raise the alarm, inform the security control room or SSDM office, and trigger the

department-widealarm if needed.
>  Assessyourown safety:

a) Evacuateifyou'reindanger.
b) If safe, attend tothe victim.

>  Evaluatetheinjury'sseverity, erring onthe side of caution:

a) For serious injuries, call an ambulance directly or through the control room

(see Section 3.2 forexamples).
b)  Providefirst-aidif possible.

> Meettheambulance atthe main gateand guidethemtothevictim.

Keepthesafety control room or main gate security room informed while waiting.

Once the victim is stable or transported, notify the Principal Investigator (Pl)

and Divisional Chair/HoD.
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On-site Security Guard Action Items:

>

>

Assistvictimsand withesses.

Use fire extinguishersif necessary.

Triggerthe department-wide alarm if needed.

Notify the SSDM/Safety office or Main gate security control room.

Meet and guide emergency responders (ambulance/patrol vehicle) to the site.

During Department-Wide Alarm:

a) Evacuatethebuildingvia designated routestoassembly areas.

b) Directoccupantstosafe exitsand stairs,away from thefire.

c)

Ensure noone useselevators

— How to extinguish afire?

>  Neverturnyourbacktoafire.

>  Alwayskeepaclearexit pathsoyoucanretreat.

> Usetheappropriate extinguisher forthefire(Type A B,C,D).
> RememberP.AS.S.

Action items for Security ControlRoom

Note contactinformation of the witness

Dispatch emergency vehicle

Meet on-site security guard

NN =

Get information about the natureof the emergency

Fire or Gas leak Minor Injury Major Injury

Ifthe fire is large, contact the |Provid e First aid Callambulance via the security
firebrigade controlroom

6. |Call SSDM Chair or Convener or Safety Officer

7. |Coordinate with ambulance or Institute vehicle for further actions
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Action items for SSDM or Safety and Security Staff

Note:
>

1

w

4.

9.
10

Immediately reach the place of accident or incident
2 Talk tothe victim (if possible), witness, and the on-site safety champion to assess the

situation
Fire
Identify the source of
fire

Use appropriate
extinguisher to
control fire

For uncontrollable
fire, callthefire
brigade viathe
SSDM office or

Security control
room

Deploy
fire
hydrants,
if possible

Cordon off the area

Gas Leak
Triggeralarm or
announce to
evacuatethe

building

If needed,

wear
Breathing set
or maskto

approach
the site

Closethe
cylinderat
the source.

Ventilate the
area

Minor Injury Major Injury
Remove the If possible, remove the
victim from the victim from the
hazard hazardous place

Provide first-aid. Call ambulance via
the security control

room
If needed, call Stabilize the victim
an
Ambulance,
the SSDM
office or
Security
control room.
Coordinate Resolvethe underlying
with medical fault/ issue

cell to transport
thevictim to
medical cell.

De brief the witnesses. Ensure that all victims are accounted for.
Evaluate next steps after conferring with the SSDM Chair or safety & Secuirity

totraintheteam

Action items for on-call SSDM Officer

>

>

>

Action items for Divisional Chair/Head

>

>

>

CSIR 1127 |

. Once it is safe to do so, declare all-clear so that users can go back into the lab.

SSDM/ Safety and Security committee to organize regular training and mockdrills

Respond promptlytotheincidentsite.
Provide technical supporttofirst responders.

Conductathorough follow-up investigation.

Respondtotheincidentsiteif necessary.
Provide technical supporttofirstresponders.

Keep Pl or Department Safety Champion informed.
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Action items for concerned scientist or Lab In-charge
> Respondtotheincidentsite.
>  Providetechnical supporttofirst responders.
»>  Offerlab-specificexpertiseand inputs.
Response in Case of Injury

>  Thefollowingflowchartisageneral guideline tothe overall sequence of events.

Serious Injury Minor Injury

Arrange to provide first-aid

Call SSDM or Security office s s e

Contact medical cell for first-aid Inform medical cell
Informs Dept Chair or Head Victim treated at the medical cell
Transfer the injured to the nearest Inform SSDM office and
hospital with institute vehicle security officer, Head of Division etc

Time-critical
Stakehite

Evidence of self-harm

Chest pan Cryogens

Examples of Serious Injuries

Directly Call Ambulance or Institute vechile (Via informing SSDM /Security Office)

Trauma
Eye
Head

Unconscious Not Breathing
No pulse Trouble breathing

Convulsions Wheezing
Stroke Blue extremities

Fire or chemical burns
Major blood loss

CSIR 1128 | Safety Manual
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First aid

Physical Injury

1.

Blunt Trauma:

a) Immobilize the affected areasto prevent furtherinjury.

b) Applyice packstoreduceswelling.

Penetrating/Cut Injury:

a) Applyconsistent pressureto control bleeding.

b) Elevatethe affected areaabove heartlevelifbleeding persists.

c) Dressorsupportthewoundto protectitfrom furtherinjury.

Splashin Eyes

1.

2
3.
4

5.

Rinse the affected eye with low-pressure running water for at least 10 minutes.
Position your face with the injured eye down and to the side.
Keepthe eyesopen aswide as possible during rinsing.

Flush out contact lenses if present; gently remove them after flushing if they don't

come out.

Avoid rubbing the eyes.

Splash Over Skin

1.

2.

Flush the affected area with running water for at least 20 minutes.
Exceptions:

a) Drylime: Brush off beforeirrigation.

b) Phenols: Wipe off with glycerin.
c) Elemental metalfragments: Remove with dryforcepsand coverwith mineral oil.
d) Hydrofluoric acid exposure: After irrigation, apply 2.5% Calcium Gluconate gel

and considerice packstoslowiondiffusion.

Additional Step:

Remove contaminated jewellery, clothing, orarticles.

Exposure to Toxic Gases:

1.

2.
3.

Immediately move thevictimtoclean air.
Loosentightclothing.

If the victim is not breathing, perform cardiopulmonary resuscitation (CPR) until

emergency help arrives, taking precautionsto avoid chemical exposure yourself.
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Burns
1. Movethe personawayfromthe heatsource immediately.
2. Coolthe burnwithlukewarm running water for20 minutes.
3. Avoidusingice,iced water,or grease onthe burn.
4. Don'tusefire extinguishersdirectly onthevictim to prevent cold burns.
5. Remove jewelryorclothing nearthe affected area.

Needle poke or cut with contaminated sharp item:
1. Wash Immediately the area with soap and water for at least 15 minutes.

2. Immediately after rinsing, obtain medical attention.
Emergency Training
Regular Training Needed:

Due to the institute's rolling population, regular training sessions are crucial. These

sessionsshould cover:

3. BasicLife Support: CPR,first aid, etc.

4. Fire Safety: Fire extinguisher usage and alarm protocols.
Voluntary Participation:

Contact SSDM/safety office to schedule workshops, ensuring lab users are equipped to

respond inemergencies.

Infrastructure to be maintained for Emergency Response

Medical cell
> Readytotransfer mechanismtothe emergency of nearest listed hospital
>  CSIRAmbulance ordesignated vehicle

Simple Emergency Phone Number:

Adoptan easy-to-remember number
>  Safetyshowerwith enough privacy.
>  Eyewashstation.
>  Stockdisposable gownsso victims can quickly discard clothes
>  Fire Extinguishers.

> Availability of suitable PPE

CSIR 11301 Safety Manual
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Security and SSDM /safety Control room

> A Security control room that can efficiently and effectively work during an

emergency.
>  Normalworking hours:
a) Mannedbyatleasttwo people.
b)  Non-office hours: On-call availability foremergencies

c) One person must be fluent in local language because the fire department is

not comfortable with any otherlanguage.

> The SSDM control room/safety & security control room must be in constant

contact with all security guards posted on campus.

> The SSDM control room/security control room should be able to call the

Firebrigadeand ambulances.
> The SSDM control room/safety & security control room will maintain contact
information for Chairs/Heads of all departments and SSDM /safety officers.
Manpower

>  Security guards or SSDM/ safety team team should be empowered to quickly
respond to an emergency, especially in case of fire and injury, where the first few

minutesare crucial.
>  All security guards should be trained on fire extinguishers and basic life support
(BLS)
Specialized Emergency Response Team:
Security personnel subsetto betrainedin:
Fire-hydrant operations
Chemical spill response

Self-Contained Breathing Apparatus (SCBA) usage

YV V ¥V V V

Gas safety protocols
Emergency vehicle
> Anemergencyvehiclethatisavailabletorespondtoanemergency.
Safety team will ensure minimum fire safety infrastructure across departments.
Departmentsshould report any gaps to SSDM/Safety and Security. Key requirements:

> Adequatefireextinguishers (type and quantity) at accessible locations.

> Compliance with Indian Building Code for fire hydrant loops and sprinkler

systems.
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> Centralized fire alarm systems with hooters and strobe lamps in hazardous

departments.
>  Clearly marked emergency exitsand assembly pointsin all buildings.
> Annualmockdrillstoensure preparedness.
Divisions/Labs
Basic Safety Infrastructure Requirements:

All divisions must maintain the following basic safety infrastructure, with the Divisional

Chair/Head ensuring compliance:
>  First-aid boxesineach lab,stocked according to lab-specific hazards.
>  Workingserviceliftin departmentswith:
2 ormore floorswith compressed gas cylinders or hazardous chemicals
> Emergencylightsineach labthatautomatically turnon during power failure.
> Hazardsheets (safety signage) displayed outside each lab.
>  Designated Lab-in-charge knowledgeable about lab-specific hazards.
>  Accesssystem forlocked labs (e.g., key collection or biometric system).
> Clearandsuitable safetysignage.

>  Mainspowerdisconnect switchesatthelaborfloorlevel.

>  Circuit breakers with suitable ratings to automatically disconnect power during

faults

Special infrastructure for Hazardous Chemicals
Departments handling hazardous chemicalsrequire:

>  Safetyshowerandeyewash station (ANSI Z358,1compliant).

> Chemicalstorageinsegregated, safety cabinets.

>  Calciumgluconatestorage forlabs using or storing hydrofluoric acid
Gases or Cryogens:

> Hazardousgases (NFPA>2) must be stored in gascabinets.

>  Labswith hazardousgases (NFPA>2) require gasalarms.

> Departments with hazardous gases (NFPA > 2) must have a Self-Contained

Breathing Apparatus (SCBA).
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Other Hazards:

>

Labs with high electrical loads require an external mains switch to cutoff power

without entering the lab.

BSL3 labs must store hazard suits outside the lab for quick access by first

respondersinemergencies

Emergency Fire Respons:e:

HE B B
HE B B
o o 0O
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APPENDIX G : PRIOR PERMISSION TO WORK BEYOND OFFICE HOURS

Council of Scientific and Industrial Research
Anusandhan Bhawan, 2, Rafi Marg, New Delhi - 110001

Prior permission to work beyond office hours
(Required for working beyond 8.30 PM ( or any other time as decided by the
laboratory/institute) or during weekend/closed holidays for students/Researcher)

Name, Designation and computer code Contact/mobile no
Student/Research Scholar
details

Accompanying 1.

Students/staff >

(Minimum one additional person

required to work in the lab 3.

considering safety) 2

Purpose

Name of the Division/Section

Name of PI/Supervisor

Working permission required:

(Room No/Lab to be
mentioned)

Date:

Permission required for
From to
(Time) (Time)

Signature of
PI/Supervisor/HOD

Signature of Security Officer

**This form may be completed in all respect and need to be deposited at
Main Gate Security Kiosk well in advance(preferably within 05.00 PM).

CSIR 1134 | Safety Manual
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APPENDIX H : COMPOSITION OF SSDM COMMITTEE AT CSIR-CGCRI

Convener

SSDM Cell

(A REPRESENTATIVE EXAMPLE)

Council of Scientific and Industrial Research
Anusandhan Bhawan, 2, Rafi Marg, New Delhi - 110001

Chairperson, SSDM

Joint Convener

SSDM Core Committee

Safety Champions

CSIR 11351 Safety Manual
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