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Prologue: A Cloud Beyond the Fence Line

At approximately 2:00 PM on March 2, 2026, a 2,500-litre storage tank at the
Bhageria Chemicals facility (formerly Zenith Chemicals) in the Tarapur MIDC
estate experienced a catastrophic loss of containment. The tank contained
Oleum, a fuming form of sulfuric acid described as H,SO4,xSOs, which reacts
violently with atmospheric moisture to generate a dense, low-hanging cloud
of corrosive sulfuric acid mist.

Prevailing winds pushed the cloud beyond the facility boundary, impacting
surrounding factories, residential colonies, and schools across a reported 5
km radius. Within hours, the incident escalated from an industrial failure into
a community emergency.

Community Impact: Evacuation Under
Uncertainty

The release triggered the evacuation of over 2,600 people, including 1,600
students from Tarapur Vidyamandir and Chinmaya Vidyalaya. The event
disrupted local life and industrial operations and amplified public concern
about hazardous manufacturing in densely populated corridors.Although
mass casualties were avoided, the incident underscored how quickly
consequences can extend beyond plant boundaries when high-hazard
chemicals are involved.
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Response: Specialized Mitigation in a Toxic
Environment

Emergency responders from the National Disaster Response Force (NDRF)
and the Bhabha Atomic Research Centre (BARC) entered a toxic
environment using Self-Contained Breathing Apparatus (SCBA) and worked
to contain the fuming acid, ultimately smothering it with sandbags. Their
actions stabilized the immediate hazard, but the operational question
remained: why did a critical containment system fail in the first place?

Context: A Pattern of Unheeded Warnings

The case positions the March 2026 leak not as an isolated failure, but as the
outcome of a degraded safety environment marked by run-to-failure
practices. It highlights a prior severe incident: in October 2022, a reaction
vessel breakdown at the facility’'s Gamma Acid Plant caused a major blast
that killed three workers and injured twelve.

Additionally, the Maharashtra Pollution Control Board (MPCB) had previously
issued closure notices citing that the unit’s Effluent Treatment Plant (ETP)
infrastructure was severely corroded and poorly maintained. In the case
narrative, these signals fatal process events and evidence of corrosion serve
as leading indicators of systemic weaknesses, suggesting that the Oleum
tank rupture was a predictable consequence of incomplete integrity
management and governance drift.
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The Central Managerial Challenge:
Intercepting Failure Before It Escalates

The case argues that paper-based compliaonce checks and siloed
spreadsheets are insufficient for managing dynamic chemical-plant risk. It
proposes that preventing recurrence requires a connected EHS
(Environmental, Health & Safety) software ecosystem capable of turning
inspections, audits, and near-miss signals into enforceable actions.
The document identifies digital controls that could have targeted specific
failure modes:
* PSM (Process Safety Management) for mechanical integrity scheduling
(e.g., NDT/ultrasonic thickness monitoring).
e Audit Management to prevent superficial closure and force CAPA
completion with evidence (time-stamped, geolocated photos).
* HIRA to quantify offsite risk, including modeling dispersion and prompting
higher-order engineering controls.
e Incident Management to institutionalize lessons learned and identify
leading-indicator clusters.
e PTW & LOTO to reduce maintenance/contractor-driven release risk
through enforced work authorization and isolation.
* EHS KPI Dashboards to reduce executive blind spots and elevate overdue
inspections and open actions to board visibility.
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Role of Process Improvement & Consulting:

Y. 3 Beyond software, Bhageria Chemicals should opt for a structured process-
improvement and specialist consulting program to convert findings into
sustained operational change and to ensure the EHS ecosystem is
implemented in a way that reduces risk on the ground.

e Rapid Diagnostic (0-30 Days): Identify the Failure Path, Not Just the
Failed Tank
o Mechanical Integrity Deep Dive: Independent review of Oleum
storage metallurgy, corrosion allowances, inspection history (NDT/UT),
transfer systems, valves, and maintenance practices to determine
how integrity was lost and where the containment barriers failed.

o Barrier-Based Root Cause Analysis: Map the incident against a
barrier model (prevention, control, mitigation) to identify which
barriers were missing, weakened, bypassed, or unmanaged.

o Regulatory + Internal Findings Consolidation: Combine MPCB
notices, internal audits, and open actions into one Closure Register,
then risk-rank items so the highest-consequence gaps are closed
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* Process Safety Reset (30-90 Days): Stabilize High-Hazard Operations

o Critical Equipment Register (CER): Establish/validate a CER for all
Oleum-related tanks, connected piping, pumps, isolation valves,
vents, and relief devices then assign inspection and ownership
accountability per asset.

o Inspection Backlog Elimination Sprint: Risk-rank overdue inspections
and execute a time-bound plan (including hold points) to repair,
replace, or decommission compromised equipment before
continuing normal operations.

o Operating Discipline + MOC Gatekeeping: Revalidate operating
envelopes, alarms/interlocks, and introduce a non-negotiable
Management of Change (MOC) gate for any repair, reroute,
temporary modification, or procedural change.

e Work Control Excellence (30-120 Days): Reduce Maintenance/
Contractor Release Risk
o PTW/LOTO Re-engineering: Redesign permit workflows, isolation
standards, contractor onboarding, and introduce competency checks
plus independent verification for critical isolations.

o Field Verification Routines: Standardize go-and-see routines (line
walks, valve line-up verification, corrosion mopping), and ensure
actions are tracked to closure with evidence.

* Digital EHS Implementation as an Enablement Layer (60-180 Days):
Configure for Enforcement
o -Design-to-Decision Configuration: Configure PSM, Audit, Incident,
HIRA, and PTW modules so critical steps cannot be bypassed (e.g.
audit closure blocked until CAPA evidence is verified).

o -Leading-Indicator Governance: Define and hardwire a small set of
leading indicators (overdue Ml inspections, repeat corrosion hotspots,
near-miss frequency, permit violations) into executive dashboards
with escalation triggers.
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* Sustainability (Ongoing): Make Improvements Stick
o Capability Building: Train supervisors and engineers in mechanical
integrity, RCA quality, and HIRA facilitation, so risk decisions are not
outsourced permanently.

o Independent Assurance: Establish periodic third-party audits
focused on barrier health and action closure, not paperwork
completeness.

Why should this approach be opted for? it closes the gap between knowing
(audits, notices, incident learnings) and doing (repair, decommissioning, re-
engineering, disciplined operations). It also prevents digital tools from
becoming new spreadsheets by ensuring they are embedded into
enforceable operating governance.

Rebuilding Trust and Reducing Risk

It is the morning after the Oleum leak. The plant is under intense public
scrutiny, regulators are demanding assurance, and neighboring schools and
communities want guarantees of safety- yet the site must also restore
operational continuity. You have limited time and budget, and your choices
must deliver both immediate risk reduction and long-term prevention. Do
you prioritize an urgent mechanical integrity shutdown-and-repair program,
a rapid rollout of integrated EHS digital controls, a governance reset with
independent assurance and CAPA enforcement, or capital-heavy
engineering containment upgrades- or a sequenced combination? Your
decision must balance speed, credibility, and measurable reduction of
offsite risk.

In the aftermath, Bhageria Chemicals’ leadership faces a multi-front
challenge that is to restore credibility with regulators and the community,
stabilize operations, and prevent recurrence in a high-consequence setting.
The core decision is not whether to improve controls- but how to sequence
and govern improvements so that the organization moves from reactive
response to predictive prevention.
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Exhibits
Exhibit 1 Timeline of Key Events (as stated
in the case)

Reaction vessel breakdown at
Oct 2022 Gamma Acid Plant; blast kills 3 and
injures 12

MPCB issues closure notices citing
severely corroded and poorly
maintained ETP infrastructure

(Prior to Mar 2026; date not
specified)

2,500-litre Oleum tank suffers

Mar 2, 2026 ~2:00 PM . .
catastrophic loss of containment

Oleum reacts with atmospheric
moisture; forms dense corrosive
mist cloud; disperses beyond
fenceline across ~5 km radius

Mar 2, 2026 (same afternoon)

Evacuation of >2,600, including 1,600
Mar 2, 2026 (same day) students from Tarapur Vidyamandir
and Chinmaya Vidyalaya

NDRF + BARC respond using SCBA,

Mar 2, 2026 (response period) containment by sandbags
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Exhibit 2 Stakeholder Map
(Influence x Impact)

A) High Influence [ High Impact

 Bhageria Chemicals Executive Leadership & Board sets safety
governance, budgets, and accountability structures; targeted by
dashboard visibility argument.

e Plant Operations & Maintenance Leadership responsible for mechanical
integrity practices implied by tank rupture and corrosion concerns.

e Regulators (MPCB) issued closure notices linked to corrosion and
maintenance deficiencies; can enforce compliance actions.

B) High Impact [ Moderate Influence

* Local Schools (Tarapur Vidyamandir, Chinmaya Vidyalaya), Students
& Parents are directly affected by evacuation and proximity risk.

e Residential Communities in the vicinity are exposed to offsite
consequences from cloud dispersion and evacuation impacts.

* Plant Workforce directly exposed to process hazards; past fatalities
underscore consequence severity.

C) High Influence [ Moderate Impact

e Emergency Responders (NDRF, BARC) have high operational influence
during incidents, critical for crisis mitigation and credibility.

e Neighboring Factories [ Industrial Estate Management may exert
collective pressure and coordinate industrial safety expectations given
multi-facility impact area.

D) Moderate Influence [ Moderate Impact

e Contractors (maintenancefoperations) implicated as a plausible
release contributor if maintenance occurred; governed by PTW/LOTO
controls discussed in the case.
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Exhibit 3 Risk Matrix (Teaching Version
Aligned to Case Facts)

Scale: Likelihood (1-5) x Severity (1-5).

e Likelihood:1Rare — 5 Frequent

e Severity: 1 Minor — 5 Catastrophic

* Risklevel guidance: 1-6 Low, 7-12 Medium, 13-19 High, 20—25 Extreme
(Specific scoring is analytical; hazard descriptions are grounded in the

case.)

Risk Register Shapshot
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corrosive integrity
Oleum tank loss . _
. cloud offsite; 15 (High) | tracking; HIRA
of containment . -
mass dispersion
evacuation modeling
Corrosion- Asset failure; Audit Mgmt with
driven chronic leaks; . evidence +
. . 16 (High)
degradation compliance CAPA closure
(infrastructure) | actions discipline
False Digital audits,
. .. | assurance; photo proof,
Inspection/audit .
e:cil-whil o overdue 16 (High) | blocked closure
P PPINg hazards until CAPA
persist verified

Failure to learn

Repeat severe

Incident Mgmt

from prior with RCA +
. . events; 15 (High .
incidents (2022 o (High) near-miss
fatalities .
blast) analytics
Accidental .
. PTW + LOTO with
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. enforced
ntractor error exposure to (Medium "
. prerequisites
during work workers/com ) : )
. and isolation
munity
. . EHS KPI
Executive blind | Delayed
. dashboard
spot (weak investment: , .
i _ 16 (High) | single pane of
leading risk lass for
indicators) accumulates g

overdue items
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Sparrow Risk Management is a global
consulting and technology partner in
Manufacturing Excellence, EHS, Sustainability,
and Risk, integrating engineering depth with
digital innovation.
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