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New maritime course to boost 5a9armala
Project, avenues along Gujarat €%3stline
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under the Sagarmala Pro- needs engineers who un- ~gramme is interdisciplina-  established acad®’ qiitu ,e,l‘“‘,’malns aligned with
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ject, there is a growin -
ed to create spgzialise%xéi-
lent in the maritime sector.
Thelaunchof MTechin Ma-
ritime Engineering pro-

derstand the entire ecosys-
tem, from ships and cargo
movement to port design

opentoqraduatesfmmmul-
tiple engineering discipli-
nes, including civil, mecha-

and coastalsy i
Maritime Engineering

gr by IIT G
gar recently, is a step to-
wards building a skilled
workforce capable of sup-
porting the country’s mari-
time ambitions.

. There is a demand for
engineers who can design,

asadi goes beyond
existing fields such as oce-
an engineering, naval ar-
chitecture, and marine eng-
ineering which are current-
ly offered by select IITs.
Prof Chandrasekaran says,
“Unlike these specialised
. maritime engine-

4 and imp! mari-
time systems, from ports
and shipbuilding to coastal
protection and logistics.
Developing this expertise
will help reduce logistics
Costs,boos!uade,andsup
port emerging areas like
green shipping and the
blue economy: Highligh-
ting the need for sucha pro-
gramme, Prof Srinivasan
Chandrasekaran, HoD, Ma-
ritime Engineering, 1T
Gandhinagar, says, “Guja-
rat has the longest coastli-
ne in India with a huge de-
mand in the maritime sec-
tor. Building world-class

ering covers a broader
spectrum, including port
and harbour design, coas-
tal systems, shipbuilding,
maritime logistics, rene-
wable energy, and coastal
protection infrastructure.”

Allntegration
The maritime industry is

undergoing a significant
transformation driven by
technology, digitalisation,
and regulations, requiring
a skilled workforce equip-
ped with a diverse set of
technical and soft skills. Fo-
cused on the core

ports reqd g S
who understand the entire
maritime ecosystem rather
than isolated components.
If India wants to develop
world-class ports and mari- £
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nical, and electrical engine-
ering. The course includes
seaboard training, hands-
on laboratories and field vi-
sits to ports, harbours and
shipyards. The curriculum
will also incorporate emer-
ging technologies such as
Al to improve maritime sa-
fety and efficiency. Prof
Chandrasekaran says, “Al-
drivensystemscanhelpsta-
bilise vessels during GPS fa-

tions such as Univey -
Naples Federico Il C;zr“g .
won National UnY

and Kasetsans n
“These partnel 3
de studgm an acultvﬂe;:_
change program

ting professors. &
academic mmsuveinduc.
Institute had also € tae
tedan inletnazxonal %omo-
hop last year to puil e
mentum for the progr .
me," says Prof chandras
karan, adding faculty from
across IITs will als® be tea-

ilures caused by extre: ing the students.
weather conditions, reg:;e- cm'[‘%e course will be open
cingriskssuchascapsizing to both Indian and 1n‘9ma'
and cargoloss.” tional students and will al-
NootherinstitutioninIn- low admissions without 8
diacurrentlyoffersadedica- GATE qualification- The
ted MTech or PhD program- sanctioned intake farstshee

me in Mantime Enginee-
ring. Prof Chandrasekaran
says, “Only a handful of
universities in the US, the
UK, and parts of Europe of-
fer comparable courses; in
Asia too, 1o university of-
fers this programme so far.
This positions India to take

wexsmp roleinthere-
S .. gion by developing
7 \\\ = indigenous ex-

am’"'gbgavmemneeds.
d rogramme is in-
p:::rdnvan rather than
et Yacademic, withrese-
o'y llnd training focused
lan: ving practical chal-
tics S in maritime logis-
intra Port operations, and
memstructura develop-
teds .deuates areexpec-
lnano find roles across port
lagement, shipbuil-
g, logistics, and coastal

Tastructure sectors.
Addressing existing gaps
mﬂmmmcauon. Prof
ase] says, “This
Sector in India is currently do-
Mminated by training-based
8Dproaches rather than for-
?gl academic programmes.
9 ogreu; no structured educa-

Rising demand for expe
assessors moves toxwolog%’Y

from obscurity to opp

Vishal.Katoch
@timesofindia.com

ong considered 8 niche

I discipline, toxicology
— the study involving

the impact of chemical sub-
stances on living systems, is
gaining prominence in the
academic and _industrial
landscape. Historically
overshadowed by broader li-
fe science subjects, the field
has gained significant trac-
tion over the last two deca-
desasacritical pillar of public
health, environmental safe-

ical

ty, and phar inno-
vation. As the sector aligns
with increasingly rigorous
global regulatory standards,
this specialised branch of sci-
ence is offering students a
distinct competitive edge
over general biology gradua-
tes. By mastering the ability
to assess, predict and mana-
gethe adverse effects of che-
micals, toxicology postgra-
duates are stepping into
high-stakes roles across
1

are Y
green

MTech prog is 1
ats, with an additional 10
seats sponsored by indust-
1y, taking the total capacity
to 25 students. Industry
participation forms a core
component of the program-

phar contract

blueecopomy_ dintegrated
port logistics. This program-
msaimstofill that gap.”

(CROs), food safety and fo-
rensic science laboratories.
Thisshiftis notjustacademic
but fi I; with d d

no
undergraduate programme
inmantime engineeringinIn-

for expert risk assessors on
the rise, the field now offers

me. Organisations such as  dia, Prof Ch sa- career traj ies,
the Indian Coast G‘;J‘“dl- Vs that such courses may so- with senior-level salaries
Mazagon Dock Shipbuil-  on be introduced in institu- scalingupwards of Rs 201akh
ders Limited, and port aut- ?r(’ns. including Gati Shakti perannum.

horities, includ Cochin hwavi ya. Looking Speaking to Education Ti-
Port AuthorityandChennai  ahead, LT Gandhinagar mes, Akanksha Singh Kach-

planstoscale upthe program-
me based on industry de-

“mand and placement outco-

mes. “As awareness and de-
mand grow, theintake willbe
increased. Industry-spon-

_ sored and international se-

ats will also expand accor-

hawaha, assistant professor

and programme coordinator

for Toxicology, School of Me-
i 1 Studies, i
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With no dedicated UG programmes in
India, the field remains confined to a
handful of specialised master's courses

Industry Needs
S

are

sectors.They
alsogettoworkinCROs,
where they work as toxico-
logists, who testnew
chemicals.Beyond the

sector, thereisa

growingdemand for these
specialistsingovernment
regulatory agenciesand
forensic laboratories to
monitor environmental
hazards, and establish
safety protocols.

tal and health hazards, toxi-
cology is no longer on the
of  science educa-

Forensic Sciences University
(NFSU), Gandhinagar, says,
“What was once a niche sub-
ject has evolvedintoaninter-

tion: it is steadily moving to
the centre stage,” adds Prof
Kachhawaha.

y course
chemistry, biology, medici-
ne, and public health. Forde-
cades, toxicology asasubject
remained fragmented, with
PG programmes offered in a
few institutes. Demand has
risen significantly over the

pasttwodecades, particular-

ly after 2005."

Toxicology is the study of
toxicants in the air, water,
and human bodies. It quietly

Sector kd
Theversatility of thefield lies
in its diverse specialisations,
each addressing a unique fa-
cet of safety and science. For
instance, environmental tox-
icology tracks how pollu-
tants migrate throughairand
soil to accumulate within
ecosystems, while regulato-
Ty toxicology focuses on set-
ting safe exposure limits that
?‘:;)zec& the public from harm-

i food and

works at the i of

& science, health, and safety,

helping us the

medicine. At a deeper level,
y exami-

potential risks and finding
preventive “cures. “As “we
confront nising environmen-

nesthespecificimpact of tox-

“insoninternalorganssuchas~

theliveror brawn.

“Beyond the laboratory.
thedisciplinetakeson amore
investigativerole; inforensic
toxicology, toxicologists de-
tect poisons ordrugs toprovi-
de critical legal evidence in
criminal investigations. In
the medical wing, clinical
toxicology remains the pri-
mary tool for doctors to diag--
nose and treat patients suffe-
ring from chemical exposure
ordrugoverdoses, " says Prof
Kachhawaha.

Moststudentsdecidethe-
ir career trajectory based on
their personal interest in the
subjects. A foundational con-
cept in toxicology is under-
standing the quantity of do-
sage of any chemical sub-
stance. This means that al-
most any substance, even

ally substances ma
have less impact on h
and the environment if the
quantity is minuscule.
Salary prospects in the fi-
eldreflectits growingindust-
ry demand. “Freshers with
0-1 years of experience typi-
cally earn around Rs 3.6 lakh
per annum, while mid-level
professionals with 1-3 years
of experience can expect bet+
ween Rs 5.5 lakh and Rs 10.5
lakh per annum. At senior le-
vels, with over eight years of
experience, salaries can nse
toRs15-20laknor more annu-..
ally,” says Yeshvandra Ver-
ma, head and associate pro-
fessor, Department of -Toxi-
cology, Chaudhary Charan™*
Singh University, Meerut.



