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It has been decided that our fourth
Kulsammelan would be conducted
on 25 October 2026 at Gokhale Hall
Thane, Maharashtra. More details
would be sent to you soon. We
request you to join this family get
together in large numbers.

More information on Page 33.
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FLYING SAFE: CBRN SECURITY
AND AVIATION INDUSTRY

Col Ram Athavale, PhD
95950 62487

Introduction

In the past few decades since aviation has
become a major travel option, airports and
airplanes have become desirable targets for
terrorist attacks. Many of these attacks
have been carried out with the use of
explosive devices or weapons, which has
driven the focus towards the detection and
prevention of such incidents in the airport
complex, its environment and beyond.
CBRN (Chemical, Biological, Radiological,
and Nuclear) security in the aviation
industry focuses on  detecting and
responding to threats posed by CBRN
materials at airports, air cargo hubs and on
aircraft to protect public health, safety, and
national security. This includes developing
and deploying advanced detection and
protection equipment for crews, ground
staff, passengers and, cargo. It also requires
training aviation and security personnel to
identify symptoms and threats, and
implementing robust response strategies
for decontamination and emergency
relief. The goal is to prevent the use of
CBRN materials for terrorism or attack,
mitigate consequences if an incident
occurs, and maintain passenger confidence
in air travel.

Threats and Vulnerabilities
e Terrorist Threats. Terrorist groups
may seek to acquire or use CBRN
materials to cause widespread
panic and destruction, escalating
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attacks  beyond  conventional
means. Just the hype of use or
possible use of CBRN material can
raise paranoia and cause chaos.
From smuggling CBRN material
onboard aircraft to release of toxic
materials in airports, all have been

tried in the past.

o Delivery Mechanisms. CBRN
agents can be delivered through
various means, potentially
exploiting vulnerabilities in the
complex aviation system to affect
many people in confined spaces.
Aerial  dispersion,  waterborne
transmission and contact
contamination are all means to
target large body of travellers.

e Psychological
potential for large-scale
destruction, long-term  health
effects, and paranoia (psychological
fear) makes  CBRN threats
particularly concerning for the
aviation sector.

Impact. The

Nature of CBRN Threats

e Chemical agents. Substances like
Nerve agents or Choking agents in
small quantities can be concealed in
luggage or sprayed/released in
confined spaces like airport lounges
and aircraft cabins.

o Biological agents. Pathogens such
as anthrax or engineered viruses
pose stealthy, delayed threats.
Contagious bio agents can be
deployed without any signs.

e Radiological materials. Dirty
bombs or Radiation Emitting
Devices (using radioactive isotopes)
can cause panic and long-term
contamination.




e Nuclear threats. Though rare, the
consequences of nuclear material
misuse are catastrophic.

CBRN Teams Conduct Threat Identification at
Airports

Why Airports Are High Risk CBRN
Targets

e High \visibility: Airports are
symbolic and strategic targets for
terrorism.  They are  major
communication hubs and any CBRN
incident will have wide ranging
visibility and scrutiny.

e High Population Density and
Heavy Footfall environments.
Millions of people travel by air. In
addition, there are thousands of
people employed in a variety of
roles at airports. Such large
concentration of people makes
them ideal targets for mass
disruption.

o Complex logistics: Multiple entry
points and baggage systems
complicate  threat detection.
Aviation cargo hubs handle
thousands of tons of cargo daily.
Screening such heavy loads and
responding to a possible release or
detection is a major effort.

e Global connectivity. A CBRN
incident at one airport can ripple
across international borders. With
tourism industry booming and
global trade and corporate
businesses expanding, a single
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incident in any major airport has
worldwide ramifications.

Large Airport Crowds and Aviation
Cargo Terminals Enhance Vulnerabilities
to CBRN Threats

ohpie misss Frata wmt EXPORT CARGO
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CBRN-Related Aviation

Notable
Incidents

CBRN incidents in aviation are rare but
deeply concerning due to the potential for
mass disruption and casualties. While most
documented cases involve threats or
hoaxes, there have been a few notable
events that highlight vulnerabilities in the
aviation ecosystem
e Tokyo Subway Sarin Attack
(1995) - Aviation Implications.
Although not at an airport, this
attack by Aum Shinrikyo in Tokyo
raised global awareness of chemical
threats in public transport hubs.
Airports worldwide responded by
upgrading chemical detection
systems and emergency protocols.




2001 Anthrax Scare — Impact on
Air Cargo. After anthrax-laced
letters were mailed in the U.S., fear
spread to air cargo systems.
Airports and airlines  began
screening mail and packages more
rigorously for biological agents.
2015 Radiation Scare at IGI
Airport New Delhi. In May 2015, a
radiation scare occurred at the
Indira Gandhi International Airport
cargo terminal in New Delhi when a
leaking liquid from a separate, non-
radioactive box dripped onto a
radioactive medical consignment.
Authorities confirmed there was no
radioactive leak, and the
consignment, which was containing
lodine131 and Mo099-Tc99m
isotopes, was not compromised.
The incident caused no operational
disruption and posed no risk to
passengers, though airport and
atomic energy officials investigated
the incident.

2016 Radiation Incident at IGI
Airport New Delhi. In October
2016, a radioactive "leak" occurred
at the T3 terminal of IGI Airport in
Delhi, causing panic and confusion.
However, officials quickly confirmed
that the material was a regular
shipment of cancer treatment
radiation medicine (M099-Tc99m
isotopes) arriving from France that
had a leak but was within safe,
permissible limits and posed no
danger to passengers or the public.
The incident was handled by the
National Disaster Response Force
(NDRF), Department of Atomc
Energy (DAE) and other agencies,
and there was no radioactive
leakage in the passenger area.
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e 2018 Ricin Threat at JFK Airport.
A suspicious package containing
ricin was intercepted at JFK Airport
in New York. Though no exposure
occurred, it triggered a full-scale
hazmat response and highlighted
the risk of chemical and biological
agents in luggage.

* Radiological Material Smuggling
Attempts. Several cases have
involved attempts to smuggle
radioactive  materials via  air
transport. These incidents
prompted tighter controls on cargo
and passenger screening for
radiological threats.

e CBRN Hoaxes and False Alarms.
Airports frequently face hoaxes
involving  fake  chemical or
biological threats. Even false alarms
can cause mass evacuations, flight
delays/cancellations, and economic
losses.

Key Design Features and Security
Measures for CBRN Resilience
Airports are a maze of complex facilities
and systems. Deliberate and extensive
research needs to be undertaken to cover
all areas and aspects to prevent, protect
and respond to a CBRN incident. Designing
airports for CBRN resilience means building
infrastructure that can detect, contain, and
respond to invisible, high-impact threats—
without disrupting the flow of passengers
and cargo. It's a delicate balance of
security, engineering, and emergency
planning. Here's how modern airports
should prepare and are evolving to meet
this challenge:
e Advanced HVAC Systems. HVAC
(Heating, Ventilation, and Air




Conditioning) systems are adapted
to filter and isolate contaminants.
Originally used for smoke control,
these systems now help remove or
contain airborne biological or
chemical agents.

Zoned Architecture. Terminals
should be divided into containment
zones to isolate affected areas
quickly. This allows for targeted
evacuation and decontamination
without shutting down the entire
airport. Such zones can have
segregated HVAC systems which
can be shut down/diverted to avoid
cross contamination flows in the
whole complex. Some halls can
have dedicated CBRN filtered HVAC
and appropriate sealing to serve as
temporary holding areas before
safe evacuation. Detailed plans for
mass evacuation in an orderly
manner need to be worked out.
Priority routes for ambulances and
fire/response services need to be
earmarked.

Detection Infrastructure.
Installation of fixed and mobile
sensors for chemical, radiological,
and biological agents. These
systems are often placed at entry
points, security screening, baggage
areas, and cargo terminals. Some
discrete portal monitors and
standalone sensors can be placed in
key areas and aircraft boarding
gates. Non invasive CBRN sensors
which can detect toxic substances
inside baggage, bottles and sealed
containers are becoming the norm.
Use of new technologies like
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Spatially Offset Raman
Spectroscopy (SORS) are gaining
acceptance. Small Robotic vehicles
with a CBRN sensor suite onboard
can be used to patrol the airport
passenger lounges and walkways.
Similar patrolling can be instituted
in the baggage areas and check in
halls.

Water and Food Safety Controls.
Airports implement containment
protocols to protect water supplies
and food services from
contamination. This includes secure
entry, storage, filtration systems,
and routine testing. Airports could
use food irradiators and scanners to
disinfect and make food safe before
entry into airports.

Emergency Response Integration.
Response and Mitigation includes
dedicated zones for
decontamination (with adequate
water supplies), triage, evacuation
measures and emergency response
teams. Toilets should not be used
for decontamination. Rescue and
Firefighting Services (RFFS) are
integrated into the airport’s layout
for rapid deployment. They need to
be adequately trained and
equipped for CBRN response.
Medical Support. All airports have
a scalable medical aid facility. These
facilities need o cater for and be
trained to handle CBRN casualties.
Isolation bags, Atropine and other
antidotes and drugs need to be
stocked. Ambulances, Triage kits
and adequate number of trained




paramedics also need to be
positioned.

Training and Simulation Zones.
Some airports include dedicated
training areas for CBRN drills.
Ground Staff, airport security, air
crew and support personnel are
CBRN
symptoms like eye

trained to recognize
exposure
irritation, nausea, or disorientation,
and respond accordingly.

Risk assessments and System
Audits. Regular reviews of threat
landscapes and response
capabilities must be carried out.
Continuous monitoring and
awareness of evolving CBRN threats
and delivery methods are key to
proactive  security. Periodic and

random CBRN security audits by

qualified third party security
auditors are a must.
Multi-Agency Coordination.

There are multiple agencies that
work to ensure smooth functioning
of airports. Coordination with
national agencies, integration with
intelligence and health authorities
is essential for swift action during
CBRN incidents. Such coordination
includes shared command centres,
compatible and  standardised

response mechanism and
interoperable communication
systems.

International

Cooperation. Enhanced  security
cooperation, such as through
evolving threat scenarios,
intelligence  sharing,  training

initiatives and knowledge (best
practices) exchange, is crucial for
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building global capacity to counter
CBRN threats.

Key Challenges

B e e . o
NDRF Teams conduct CBRN Mock Dri

Low Probability, High
Impact: CBRN events are low-
probability but high-impact
incidents, which can make it
challenging to justify and maintain
extensive preparedness measures.

Evolving Technologies: The
emergence of new technologies
poses new emerging threats and
requires ongoing investment in
advanced detection, protection and
response capabilities.

Coordination: Effective CBRN
security relies on strong
coordination  between airports,
airlines, logistic companies,
government agencies (including
foreign ones), and emergency
services.

£
e

lls

at Airports




Training by NDMA for Securing Airports
Against CBRN Threats.

The National Disaster Management
Authority (NDMA) in India offers basic
training on CBRN emergency management
for airport emergency handlers (AEHSs). This
training is designed to enhance the
preparedness of first responders and equip
them to handle threats and incidents
involving CBRN materials.

Core components of the training. The
NDMA's basic CBRN training is a multi-day
program that includes a combination of
lectures, field exercises, and practical
demonstrations. Key topics typically
covered in the training include:
e Fundamentals of CBRN
emergencies
e Response protocols.
e Medical and psychological support
e Coordination and Mock Dirills and
Exercises

To provide comprehensive training, the

NDMA collaborates with subject matter

experts from various government agencies
and research institutions, including:

e Bhabha Atomic Research Centre

(BARC)

e Defence Research and

Development Organisation (DRDO)

e Institute of Nuclear Medicine &
Allied Sciences (INMAS)

e National Disaster Response Force
(NDRF)
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GMR Hyderabad International Airport
Hosts CBRN Emergency Training
Program On 11 December, 2020

Global Perspective & International
Cooperation

The Coalition for Disaster Resilient
Infrastructure (CDRI) has been studying
how airports worldwide incorporate
resilience (including CBRN resilience) into
their design. Their findings show that while
many airports are prepared for natural
disasters, CBRN-specific resilience is still
emerging as a priority. In India CBRN
security at airports is at a nascent stage.
While many efforts are being made the
focus has been on major international
airports.

Industry Trends

The global CBRN security market is
booming, projected to grow from USD 20.5
billion in 2024 to USD 35.7 billion by 2033.
This  reflects rising awareness and
investment in detection systems, protective
gear, and rapid response technologies.

Conclusion

The intersection of the aviation industry
and CBRN security is a high-stakes domain
where safety, technology, and
preparedness converge. Airports are

uniquely vulnerable to CBRN threats due to




their open
access, high
foot traffic,
large cargo
handling,
and
symbolic

value as
national critical infrastructure. Security
measures should include a multi-layered
approach of prevention, detection, and
response, which involves enhanced
screening, risk assessment, and robust
emergency response planning. Key to these
efforts are advanced technologies for
detection and filtration, as well as
comprehensive training for airport and
first-responder  personnel to handle
incidents effectively. Making flying safe is a
multi-agency and multi stakeholder effort.
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Have you ever wondered how
meteorologists measure rainfall? In this
article, we will discover how a rain gauge
helps to measure the amount of rain that
falls. This is indeed a fascinating subject
with tremendous scope for student
projects and beginner level research.
Sometimes, the simplest observations
around us can lead to meaningful
scientific investigations. Let us get into the
insights of rainfall measurement from a
layman's perspective. The principle behind
rainfall measurement is surprisingly simple
and logical.

A rain gauge is a simple instrument
designed to capture and measure the
amount of rainfall at a given place over a
specific period and expressed in
millimeters. Its basic design allows even a
simple container to become a scientific
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tool. With advancements in technology,
conventional rain gauges have evolved
into smart rain gauges that can measure,
record and transmit rainfall data
automatically, enabling continuous
monitoring and graphical analysis of
rainfall patterns.

Let's assume, a rain gauge has recorded,
say 30mm rain fall in last 24 hrs in a place.
24 hours is the most common standard
measuring frequency for rainfall. We will
try to unfold the story that this data tells
us. This is the amount of rain water
collected in a container (main part of rain
gauge) which is exposed to open air within
24 hrs, assuming that no evaporation,
leaks, splashing and no gusty winds
blowing. Now imagine pouring the
collected rainwater into a tray measuring
Tm x 1m or imagine a flat impervious tray
shaped piece of land of the same size. The
water spreads uniformly across the tray
and forms a layer exactly 30 mm deep.
Since the tray has an area of 1sgq.m and
the depth of water is 30 mm (0.03 m), the
volume of water becomes 1 x 1 x 0.03 =
0.03 cu.m (30 litres). Now let us imagine a
larger tray measuring 2m x 2m (4 times
bigger). If the same 30 mm rainfall falls on
this tray, the depth of water is still 30 mm.
What changes is not the depth but the
quantity of water because the area has
become four times larger. Consequently,
the volume becomes 2 x 2 x 0.03 = 0.12
cu.m (120 litres). This is the fundamental
concept behind rainfall measurement- for
a given rainfall event, the depth of rainfall
remains the same, while the total quantity
of water depends on the area over which
the rain falls. This argument puts




everything into a simplest and most useful
relationship; 1 mm of rainfall on 1sq.m is
equal to 1 litre of water. This enables us to
estimate the amount of rainwater falling
on rooftops, playgrounds, agricultural
fields, lakes or even on entire college
campus. Let's do a simple exercise to
arrive at amount of water falling on an
open ground in 24 hrs. Suppose an open
ground spreads across 10 acres, and the
rain gauge installed in the vicinity records
30 mm (0.03m) of rainfall in 24 hours.
Since 10 acres is approximately 40,470 sq.
m, the total rainwater received is: 0.03 x
40,470 = 12, 14, 000 liters (12 lakh liters).
Same logic can be extended for the
estimation roof top water accumulation.

A natural question that follows is - How
much of the surrounding area does a
single rain gauge represent? After all, the
gauge itself is only a small container. The
answer is not fixed and depends on the
type of rainfall, terrain and prevailing
weather conditions. During widespread
monsoon rainfall (consistent and uniform),
when rain is fairly uniform over a region, a
single rain gauge can reasonably be
considered representative of the
surrounding area. For relatively flat terrain,
a practical rule of thumb is that one rain
gauge may represent rainfall within a
radius of about 10-11 kilometers. Imagine
drawing a circle with the rain gauge at its
center and a radius of 10-11km. Under
normal monsoon conditions, the gauge
provides a fairly good estimate of the
rainfall received over this area of circle.
Beyond this distance, rainfall
characteristics may begin to differ and
another rain gauge becomes necessary to
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represent rainfall in the adjoining region.
This is why meteorological departments
establish a network of rain gauges rather
than relying on a single instrument. But
when rain pattern is inconsistent, this
general rule of thumb does not work. Now
let us see the flip side of the story. Usually
30mm in 24 hrs is very normal rainfall. But
if it rains 150mm in just one hour on small
localized area what would happen?
Answer is - an enormous volume of water
pours down from the sky. For the same
ground example discussed above, the
water collected will be massive 60lakhs
liters in just one hour. This phenomenon is
called a cloudburst. In such situations,
flash floods are highly likely in the locality,
especially if the terrain does not support
proper drainage.

Understanding this simple concept not
only makes rainfall data meaningful but
also encourages us to think seriously
about rainwater harvesting, groundwater
recharge and sustainable water
management. Sometimes, a tiny rain
gauge tells a remarkably big story.

A conventional rain gauge
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Appeal for creating Business
Directory

Many members of our Athavale
community are likely to have their own
businesses or industries. Our foundation
aims to create a directory of all such
entrepreneurs and business owners and
publish it on our website so that others
can access their information and contact
them for their requirements. This can also
give a boost to the existing businesses.
We are providing a Google Form link
below. Those who have a business or
industry should click on the link to open
the form. Please fill out the form online
and submit it by clicking on the submit
button at the bottom. The information will
be compiled in a tabulated format with us.
After sufficient information is collected, it
will be published in a booklet and on the
website. Please cooperate.

https://docs.google.com/forms/d/e/1FAlp

QLSdA_Kwk-
je_5lcgbMLFHxvwlJh1ymgsDNjwiqP2QnlPI

oFbdQ/viewform?usp=header

shutterstock.com - 2256719559



https://docs.google.com/forms/d/e/1FAIpQLSdA_Kwk-je_5lcgbMLFHxvwlJh1ymgsDNjwiqP2QnlPIoFbdQ/viewform?usp=header
https://docs.google.com/forms/d/e/1FAIpQLSdA_Kwk-je_5lcgbMLFHxvwlJh1ymgsDNjwiqP2QnlPIoFbdQ/viewform?usp=header
https://docs.google.com/forms/d/e/1FAIpQLSdA_Kwk-je_5lcgbMLFHxvwlJh1ymgsDNjwiqP2QnlPIoFbdQ/viewform?usp=header
https://docs.google.com/forms/d/e/1FAIpQLSdA_Kwk-je_5lcgbMLFHxvwlJh1ymgsDNjwiqP2QnlPIoFbdQ/viewform?usp=header
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JHURIGHT foRly +mwRRT -
gIfc® 3ifg

1.Dr Aditi Khare

e Name- Dr. Aaditi Khare

e Subject- PhD in Psychology

o Topic- Effect of PsyCap
intervention on Stress, Core Self
Evaluations and Psychological
Well-being of Undergraduates

e University- SNDT Women's
University, Pune Campus.

¢ Name of Guide- Dr.Manasee
Rajhans

2.Dr Pratibha Athavale

This is for providing free dental care
services for 25 yrs and that to in remote
and challenging regions of India

;ARATsr\n
| @ ENTAL COUNCIL
| CERTIFICATE

OF APPRECIATION

‘ Patel
. Brjesh Anilkuroar|
a3




3.Shri Kedar Vinayak Athavale

Voice & performance creator of the year
2026*

Shri Kedar Vinayak Athavale received the
Award at Mumbai

' NAVRASHTRA AWARD

+ VOICE AND PERFORMANCE CREATOR OF THE YEAR 2026 +

|

4.Dr Soumitra Athavale

g T=neq eemdia sratardt
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*Registration Link**
https://docs.google.com/forms/d/e/1F
AlpQLScVbSghexGwghMxreJh1NF03q
MSUuKul AsArzMVzJyJVNHRg/viewfor
m?usp=header

*Bank details*

Chittpavan Athavale Foundation,
Karvenagar Branch HDFC Bank Ltd
A/C No 50200056690683

IFSC HDFC0001115

BREST IHRIG 3. 400/- TADT
AR UG 3. 600/- TP
5d 10 98 9 qdl 3. 200/- TS
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