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The Turnaround Safety
Playbook

How industrial contractors keep a surged, multi-employer workforce
safe on the highest-hazard work of the year — and prove it to the
owner. A five-dimension readiness model for safety and operations
leaders.

See where your turnaround safety program really stands.

Talk to Fieldlst -

01 Surge Onboarding & Short-Service Control
02 Hazardous-Energy & Permit Control

03 Field Capture, Usability & Adoption

04 Multi-Employer Visibility

05 Verifiable Proof of Safe Delivery

Grounded in OSHA LOTO enforcement data, BLS CFOI fatality statistics, CSB investigations, and Human &
Organizational Performance research.
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Executive Summary

An industrial turnaround is the most hazardous operational phase an organization undertakes
— arriving at the exact moment a facility's safety architecture is under maximum strain.

During a maintenance turnaround, a facility's headcount frequently triples or quadruples within days,
drawing in hundreds of specialized craft workers, multi-tiered subcontractors, and short-service
employees — many of whom lack deep familiarity with the specific site. These transient workers are
immediately deployed to execute non-routine, high-energy tasks against an aggressive schedule where
every hour of downtime carries staggering financial penalties. The collision of schedule pressure, non-
routine maintenance, and a sudden concentration of unfamiliar personnel creates a highly volatile risk
profile.

The hazards are neither novel nor mysterious. They center on uncontrolled hazardous-energy releases,
confined-space entry, hot work near volatile hydrocarbons, and the struck-by or caught-in events that
follow when a control is bypassed. Lockout/Tagout failures remain a primary vector: OSHA estimates
that strict LOTO compliance prevents roughly 120 fatalities and 50,000 injuries annually, yet LOTO (29
CFR 1910.147) ranked fourth among OSHA's most-cited standards in FY2025 preliminary data with
2,177 violations. The vulnerability is not a lack of knowledge about controls — it is the tactical execution
and real-time coordination of those controls across a fragmented workforce that mobilized only days
prior.

Contract workers absorb a disproportionate share of the risk. In 2024, the BLS Census of Fatal
Occupational Injuries recorded 5,070 fatal work injuries nationwide, a rate of 3.3 per 100,000 full-time
equivalent workers. In high-hazard environments the burden is starker still: analyses of federal data
indicate contract workers account for nearly three-quarters of all fatalities in specific refinery and
extraction operations — frequently the individuals assigned the most perilous maintenance tasks on
systems with which they have the least familiarity.

This report establishes a framework for managing turnaround safety with the same precision applied to
the engineering schedule. It introduces the Turnaround Safety Readiness Model, a five-dimension
scorecard measuring whether a surge workforce operates under a unified safety protocol, whether
hazardous-energy controls hold at the point of work, and whether the contractor can prove safe delivery
to the owner. It integrates Human and Organizational Performance (HOP) and the Capacity Model —
shifting focus from lagging, paper-based compliance to building the operational capacity to fail safely.

The Architecture of Turnaround Risk

Routine operations rely on predictability, stable process conditions, and deeply ingrained standard
operating procedures. A turnaround operates in direct opposition: it compresses months or years of
deferred maintenance, upgrades, and inspections into a constrained window of continuous, non-routine
work. The activities inherently require breaking primary containment, opening pressurized vessels,
conducting hot work adjacent to process lines, and interacting with systems that are normally energized
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or enclosed. Non-routine work exhausts the utility of standard procedures, forcing workers to rely on
situational judgment — precisely the asset an unfamiliar surge workforce lacks.

The breakdown of the hierarchy of controls

The NIOSH Hierarchy of Controls prioritizes mitigation from most effective (Elimination and Substitution)
down through Engineering Controls, Administrative Controls, and finally PPE. During steady-state
operations, workers are protected primarily by engineering controls — physical barriers, automated
interlocks, continuous ventilation, closed loops. But turnaround maintenance requires the intentional
dismantling or bypassing of these engineering controls so equipment can be serviced. The burden of
protection shifts downward to administrative controls (LOTO, confined-space permits, JSAs) and PPE —
controls that are inherently fragile because they require flawless human execution and are highly
susceptible to fatigue, miscommunication, and schedule pressure. When a turnaround forces near-total
reliance on administrative controls, the system's tolerance for human error drops to near zero.

The surge workforce vulnerability

The mobilization phase radically alters the demographic composition of the facility. Research in the
Morbidity and Mortality Weekly Report shows contract workers in well-servicing and drilling sub-
industries experience disproportionately higher rates of severe work-related injuries — including
amputations and hospitalizations — than direct-hire personnel. NIOSH data further highlights that a
disproportionate number of severe injuries occur within the first month of employment on a new site.
Contract workers lack the institutional memory of the facility: they are less aware of localized anomalies,
degraded equipment, legacy piping modifications, and site-specific procedural nuances. A turnaround
concentrates these vulnerable workers on the highest-hazard tasks of the year, under the tightest
possible schedule.

Process safety versus occupational safety

A critical conceptual failure in turnaround management is conflating occupational safety with process
safety. Occupational safety manages high-frequency, low-consequence events; process safety manages
low-frequency, high-consequence events. Introducing hundreds of contract workers increases the
probability of an occupational error triggering a catastrophic process-safety event. Contractors that
evaluate readiness on occupational metrics alone create a false sense of security — a flawless

recordable-injury rate can persist right up to the moment an unverified LOTO or misidentified line results
in a multi-fatality explosion.

Safety .
. . Occupational Safety Process Safety
Dimension
Primary Focus Personal injury prevention (slips, strains, falls, Containment of hazardous energy, highly
localized trauma) hazardous chemicals, and pressures
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Common Total Recordable Incident Rate (TRIR), Days API RP 754 Tier 1-4 events, Loss of

Metrics Away/Restricted or Transferred (DART) Primary Containment (LOPC)

Example Event A pipefitter fracturing a wrist on temporary A hydrocarbon vapor-cloud explosion from
scaffolding an opened, pressurized flange

Governing OSHA 1904, 1ISO 45001 OSHA 1910.119 (PSM), CCPS Risk Based

Standards Process Safety

The Fatal Profile: Case Studies in Systemic Failure

Fatalities rarely result from a single mechanical failure; they result from compounded administrative,
communicative, and procedural breakdowns across multi-employer worksites.

PEMEX Deer Park Refinery — October 2024

A catastrophic release of over 27,000 pounds of hydrogen sulfide killed two contract workers and
hospitalized 13 others. The CSB determined it occurred during turnaround maintenance when
contract workers mistakenly opened a flange on piping containing pressurized H2S instead of the
cleared piping just five feet away. The investigation revealed systemic failures highly representative
of turnaround vulnerabilities: a positive equipment identification failure (drawings could not
distinguish nearly identical pipe segments and the correct tag was out of view); work-permitting
deficiencies (an overly broad permit with no clear hold points, and bypassed written instructions to
secure an operator's presence); and contractor reassignment (workers were abruptly moved
from a fully shut-down unit to an adjacent, partially operational unit and operated under the false
assumption of a de-energized environment). One worker died at the source; a second, in a
different unit downwind, was killed by the drifting vapor cloud.

BP Texas City Refinery — March 2005

The explosion killed 15 workers and injured 180 when a blowdown stack overfilled with boiling
hydrocarbons and ignited during the startup of an isomerization unit. Notably, all 15 fatalities were
contract workers, stationed in temporary office trailers just 121 feet from the blast source to support
turnaround activities. Pre-startup safety procedures were routinely ignored, and the placement of
contractor trailers in a vulnerable blast zone reflected a profound failure in multi-employer hazard
visibility and process-safety management.

These events confirm an uncomfortable but useful reality: turnaround risk is rarely a knowledge problem
about the physics of the hazard. It is an execution, visibility, and coordination problem — concentrated
among the people least familiar with the site infrastructure.
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Fracture Points of the Multi-Employer Safety Ecosystem

Every industrial contractor has a formalized safety program, but almost none were architected to absorb
a tripling of the workforce within a 72-hour window. The surge phase is where standard processes quietly
fall apart, at three predictable, compounding fracture points.

1. The onboarding bottleneck

When hundreds of craft workers, technicians, and multi-tier subcontractors arrive simultaneously, site
induction becomes an operational bottleneck. Given the extreme penalties for schedule delay, leadership
faces immense pressure to expedite. Orientations get truncated; subcontractors are waved on with the
intention of completing compliance paperwork retroactively. The most dangerous, non-routine work of
the year ends up executed by the personnel who received the most superficial safety briefings, before
they have assimilated the site's hazard profiles or evacuation routing.

2. Fragmentation of multi-employer data

On a complex turnaround, the principal contractor must integrate multiple lower-tier subcontractors, each
with proprietary protocols, distinct JSA templates, and isolated data systems. OSHA's multi-employer
citation policy expects rigorous coordination among controlling, exposing, creating, and correcting
employers — but coordination is nearly impossible when data is fragmented across paper files in
separate trailers. Without a centralized digital repository, the controlling employer lacks a unified picture
and cannot verify in real time which crews ran adequate hazard analyses or which are working
overlapping lines of fire, relegating safety to a reactive posture.

3. The illusion of paper-based control (pencil-whipping)

The most insidious vulnerability is continued reliance on paper-based administrative controls. Under time
pressure, paper degrades from a hazard-mitigation tool into a compliance exercise. A pipefitter facing a
deadline won't spend twenty minutes documenting a JSA; the form is pencil-whipped — initialed rapidly
without engagement, or back-filled in the trailer at shift end. A signed permit that does not reflect field
conditions is more dangerous than none: it creates an illusion of control. Real-time safety data is lost
exactly when the field is most perilous, leaving leaders to discover critical failures during the next
morning's post-mortem — a day too late to save a life.

From "Zero Harm" to Human and Organizational
Performance

To counter the vulnerabilities of surge workforces and paper-based controls, industry leaders are shifting
from behavior-based safety toward Human and Organizational Performance (HOP), often called the
“New View.” Traditional programs pursue “zero incidents” by eliminating all error through behavioral
correction and punitive measures. But HOP holds that human error is normal, predictable, and inevitable
— especially in dynamic, high-pressure environments like a turnaround. When “zero incidents” becomes
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the sole metric, organizations inadvertently incentivize the suppression of reporting: workers hide near-
misses to avoid punishment, blinding the organization to its actual latent conditions.

The Capacity Model and STKY (Stuff That Kills You)

Instead of focusing exclusively on preventing error, HOP emphasizes building the capacity to fail safely.
If a worker misidentifies a flange, drops a tool, or breaches a boundary, the system must possess
enough resilience and overlapping controls to absorb the error without a fatality. Quanta Services, the
nation's largest specialty contractor, operationalized this through a framework targeting “STKY” —
forcing crews to separate high-frequency/low-consequence hazards from high-energy/high-consequence
ones. By asking a direct question at the point of work — “What is the STKY on this job today, and what
controls are protecting us?” — the focus shifts from box-checking to critical energy verification. Quanta
reported a 47% decrease in STKY incidents since 2019 after implementing the model. For a turnaround,
this means acknowledging that the surge workforce will experience fatigue and confusion, so critical
controls — LOTO, positive equipment identification, confined-space air monitoring — must be absolute,
resilient, and verified at the point of work.

The Commercial Imperative: Verifiable Proof of Safe Delivery

Beyond protecting human life, turnaround safety carries massive commercial implications. Owners
award lucrative maintenance contracts to organizations that can demonstrate reliable, verifiable safe
delivery. A contractor's safety record is no longer merely a compliance file — it is a primary sales asset
and a differentiator in procurement. When a turnaround concludes, the owner requires a defensible
record showing every LOTO isolation was verified, every confined-space permit accurately monitored,
and every hot-work operation safely closed out across all employers. For contractors on fragmented
paper systems, assembling this proof is an administrative scramble consuming hundreds of non-billable
hours, often riddled with unexplainable gaps. The same field data required to keep a surge crew safe —
captured digitally, completely, in real time — is the irrefutable evidence required to win the next contract.
Captured poorly, the organization fails both the crew and the client.

The Turnaround Safety Readiness Model

To move turnaround safety from a reactive posture to a manageable system, the readiness model scores
a single vital metric: whether the entirety of the surge workforce is operating under a unified, visible
safety process — and whether the organization can prove it. It evaluates operations across five
dimensions on a maturity scale from Level 1 (High Risk / Reactive) to Level 4 (Optimized / Predictive).
Evaluate honestly before mobilization; the lowest-scoring field-facing dimension is the exact point where
the turnaround is most likely to suffer catastrophic failure.
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Dimension 1: Surge Onboarding & Short-Service Control

The speed and thoroughness with which all workers — including transient subcontractors
and short-service employees — are integrated into the primary safety process.

Level 1 (High Risk | Reactive): Paper-based orientation. Creates a massive bottleneck that is inevitably
shortcut under intense schedule pressure; short-service employees enter the site effectively blind to specific
hazards.

Level 2: Digital onboarding exists, but is restricted to core craft workers. Subcontractors operate under their
own fragmented processes, so multi-employer coordination is fractured from day one.

Level 3: The majority of the workforce is onboarded to a unified digital process, but the administrative
burden requires multiple shifts to complete — compliance at the expense of schedule momentum.

Level 4 (Optimized / Predictive): Every worker, including subs and short-service employees, is on one
process in minutes by QR and magic link, with no per-seat delay — instant, verifiable integration of the entire
surge workforce without sacrificing safety.

Dimension 2: Hazardous-Energy & Permit Control

The rigor and real-time verification of critical life-saving controls — LOTO, hot work,
confined space — at the point of work.

Level 1 (High Risk | Reactive): Paper permits are signed in trailers but lack any mechanism to verify actual
field implementation of controls. High likelihood of STKY events from unverified energy isolation and
assumed compliance.

Level 2: Digital permits are used, but approval routing and escalation are manual, inconsistent, and
frequently bypassed — permits exist as “digital paper” with no dynamic oversight.

Level 3: Dynamic permits automatically route for supervisor approval before work commences, ensuring
basic administrative oversight — but still lack point-of-work physical verification of the actual isolation.

Level 4 (Optimized / Predictive): Permits and LOTO are enforced in the flow of work, with controls
confirmed (e.g., via mandatory photo capture) and escalations visible in real time — building true capacity to
fail safely before work begins.
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Dimension 3: Field Capture, Usability & Adoption

The degree to which craft crews legitimately interact with JSAs, permits, and hazard
assessments in the field, overcoming the pencil-whipping phenomenon.

Level 1 (High Risk | Reactive): Paper forms back-filled in the trailer at shift end. Rampant pencil-whipping
driven by schedule pressure and fatigue leaves safety documentation entirely divorced from actual field
hazards.

Level 2: A rudimentary digital application exists, but crews find it cumbersome. Adoption is partial and
workarounds are common, producing fragmented data and a false sense of security.

Level 3: Mobile, offline-capable applications are utilized and completed by crews on the majority of high-risk
jobs — good compliance, but still reliant on manual text entry that slows productivity.

Level 4 (Optimized / Predictive): Under 90 seconds by voice and photo, gloves on, offline, completed on
every job — safety workflows aligned to the speed of operations, ensuring genuine adoption and rich hazard
data.

Dimension 4: Multi-Employer Visibility
The capability of site leadership to view, in real time, the safety compliance and hazard
exposure of every employer operating on the footprint.

Level 1 (High Risk | Reactive): Each subcontractor uses proprietary paper forms; site safety managers
possess zero unified situational awareness. Impossible to coordinate concurrent operations or identify
overlapping lines of fire.

Level 2: Safety data from various employers is manually consolidated into spreadsheets retroactively,
rendering the data a day late — management is inherently reactive.

Level 3: The majority of employers are visible within a single digital system, though API limitations or non-
compliant subs create manual gaps where catastrophic potential can hide.

Level 4 (Optimized / Predictive): Every briefing, identified hazard, STKY control, and permit across every
single employer is visible on a unified, real-time dashboard throughout the event — absolute operational
transparency.
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Dimension 5: Verifiable Proof of Safe Delivery

The efficiency and completeness of the safety documentation handed over to the facility
owner at project conclusion.

Level 1 (High Risk | Reactive): Records are scattered across paper binders, subcontractor files, and
personal mobile devices. Assembly requires a chaotic, labor-intensive scramble — severe risk of contract
loss and legal liability.

Level 2: Digital records exist but reside in siloed systems, requiring days of administrative labor to compile,
format, and verify — high overhead and extreme vulnerability to audit scrutiny.

Level 3: The majority of field verifications are automatically bundled, but manual intervention is required to
close gaps or chase missing subcontractor signatures.

Level 4 (Optimized / Predictive): Proof-of-completion packets and client dashboards generate from the
field data automatically, audit-ready — transforming safety compliance into a commercial advantage and
guaranteeing defensibility.

Interpreting the readiness score

Resist aggregating the scores into a meaningless average. A strong record-keeping score (Level 4 in
Dimension 5) coupled with a Level 1 in Surge Onboarding still means the highest-hazard days are
executed by the least-briefed crews — precisely where turnaround fatalities cluster. Most contractors score
highest on backend proof and lowest on surge onboarding and field capture, the two dimensions that
directly touch the craft workforce during the first, most dangerous days of mobilization. An organization's
lowest field-facing dimension represents its true exposure, regardless of how pristine the final
closeout binder appears.

Implementation: The 30-Day Pre-Mobilization Blueprint

Attempting to upgrade safety systems during the execution phase is futile — the operational tempo
prohibits introducing friction to a stressed workforce. Interventions must be deployed in the month
preceding mobilization.

T-Minus 30 Days — System Architecture and STKY

Definition. Leadership defines site-specific STKY parameters by analyzing the scope for high-energy
hazards (high-pressure hydro-blasting, critical lifts, confined-space entries, complex LOTO boundaries).
Digital workflows are configured to prioritize these hazards, requiring affirmative photographic proof of
isolation before work proceeds.

T-Minus 15 Days — Subcontractor Digital Integration. The principal contractor mandates digital
integration for all lower-tier subs. Frictionless onboarding lets subcontractors connect to the unified
dashboard instantly; leadership verifies that data flows from the subcontractor tier to the master
dashboard without bottlenecks.
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T-Minus 5 Days — Supervisor Capacity Training. Field supervisors are trained not merely on software
but on HOP principles, transitioning from compliance monitors to capacity builders. They learn to review
real-time digital JSAs and ask, “If my crew makes a mistake on this task today, is the energy controlled
enough to keep them alive?”

Day Zero — The Surge. As the workforce floods the gates, the digital infrastructure absorbs the
onboarding shock. Because forms complete rapidly via voice-to-text, crews are not delayed. Leadership
watches the dashboard populate in real time, immediately identifying crews that have bypassed STKY
protocols and enabling targeted intervention before a tool touches a pipe.

Technological Alignment: The Fieldlst Architecture

HOP and the readiness model cannot be realized with analog tools or rigid legacy software designed for
back-office compliance. Field1lst was engineered to operationalize these paradigms for heavy-industrial
contractors. It dismantles the onboarding bottleneck with QR codes and magic-link access, letting
transient subcontractor workforces integrate instantly without licensing hurdles or app-store downloads.
Voice-to-text capture and mandatory photo requirements align the burden of hazard analysis with the
pace of turnaround execution — a comprehensive JSA completes in under 90 seconds by a worker in
heavy PPE, eliminating the incentive to pencil-whip. The system works fully offline for the zero-signal
environments inside dense refinery infrastructure and confined spaces.

Field1st provides real-time multi-employer visibility, transforming scattered, lagging compliance data into
a unified leading-indicator dashboard. Operations leaders verify that critical STKY controls — physical
LOTO locks, positive equipment identification tags, confined-space atmospheric tests — are in place
before authorizing work, and dynamic hot-work, confined-space, and LOTO permits route for approval
and escalation automatically. On completion, Field1st compiles this point-of-work data into audit-ready
proof-of-completion packets and branded client dashboards. The record that keeps the crew safe is the
exact record that proves safe delivery to the owner — protecting both the workforce and the next
contract.

Note: Software-capability claims reflect the Field1st operational model. Any specific customer outcomes
(adoption rates, incident reduction, hazard-analysis quality improvements) must be independently verified
by the deploying organization prior to public citation.

Conclusion

Turnaround fatalities cluster where schedule pressure, non-routine work, and unfamiliar surge crews
collide — and the data shows the burden falls overwhelmingly on contractors. The hazards are well
understood; the failures are of execution, visibility, and coordination across a fragmented, multi-employer
workforce that mobilized only days prior. Managing that risk demands the same precision applied to the
engineering schedule: a unified safety process every worker joins in minutes, hazardous-energy controls
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verified at the point of work, genuine field capture that resists pencil-whipping, real-time visibility across
every employer, and automated proof of safe delivery. Scored honestly, the Turnaround Safety
Readiness Model reveals where a program will break before the gates open — and points to the point-
of-work practices that keep a surged crew alive and win the next contract.

FIELD1ST - SAFETY AT THE POINT OF WORK

See where your turnaround program really stands.

Use the five-dimension readiness model to score your own organization across Surge
Onboarding, Hazardous-Energy Control, Field Capture, Multi-Employer Visibility, and Proof

of Safe Delivery — or book 20 minutes to walk through how Field1st gets a surged, multi-
employer workforce to Level 4 at the point of work.

Talk to Fieldlst -
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