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Safety Knowledge Is Fragmented

Industrial safety operations generate enormous volumes of procedural documentation which includes
standard operating procedures, incident reports, site manuals, expert notes, checklists, and regulatory filings.
Over time, this material accumulates across shared drives, legacy systems, email threads, and physical

binders. The result is a graveyard of critical information that is technically stored but practically unreachable.

When a field worker needs to know the correct lockout-tagout sequence for a specific piece of equipment, or
when a safety manager needs to verify whether a near-miss from last year matches current conditions, the

search begins across disconnected sources. The knowledge exists, but the system to retrieve it does not.

Meanwhile, experienced professionals retire, taking unwritten expertise with them. Incidents that should have
been prevented recur because the lessons learned from previous events were never connected to the

procedures workers follow daily. The cost is measured in injuries, lost time, regulatory penalties, and lives.
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Scattered Documents

SOPs, PDFs, and spreadsheets
live across legacy systems,
shared drives, and email
threads. Real-time retrieval is
impossible.

Safety Operations Al

Knowledge Drain

Unwritten expertise retires with
the workforce. Decades of
operational know-how leave the
organization without being
captured.

Repeat Incidents

Valuable lessons from past
near-misses are forgotten.
Preventable incidents recur
because no system connects
history to current work.
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What Fragmentation Means in Practice

When safety knowledge is fragmented, the impact is not theoretical. Safety professionals spend 30-50% of
their working hours on administrative tasks: searching for documents, preparing reports, and reconciling
conflicting instructions. Incident reporting that should take minutes consumes hours. Toolbox talks that should

be brief require half a day of preparation.

The financial cost is equally severe. The average medically consulted injury costs $43,000. A fatal incident
costs $1,460,000. Total workplace injury costs in the United States reached $176.5 billion in 2023. Every dollar
invested in safety programs returns $4 to $6 in prevented losses, yet most organizations cannot deploy those

programs effectively because their knowledge infrastructure is broken.

30-50% $43K $176.5B $1.46M

ADMIN WORKLOAD AVG INJURY COST NATIONAL COST 2023 FATAL INCIDENT COST

Incident Reporting Time Toolbox Talk Preparation

Traditional process averages 2 hours per report. With Preparing site-specific safety briefings traditionally
structured digital workflows, the same report is requires 1-2 hours of document gathering. The platform
completed in 30 minutes - a 75% reduction that frees reduces this to 15 minutes by surfacing relevant

safety staff for preventive work. knowledge automatically - an 87% time savings.
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HOW IT WORKS

From Raw Documents to Field

Guidance

The platform closes the gap between institutional knowledge and frontline

execution through a four-stage pipeline: ingest, structure, validate, and

prevent.

Ingest Structure

Al builds the industrial
knowledge graph, linking

Raw SOPs, PDFs, video
transcripts, and site

images are uploaded in
bulk.

every step to context.

INPUT

SOPs, incident reports, site images, expert notes,
checklists, and regulatory filings.

Safety Operations Al

l

VENUGELG Prevent

SMEs review, approve,
and resolve conflicts

Point-of-work guidance
warns of hazards and

before knowledge reaches confirms required controls
the field. in real time.

OUTPUT

Task-specific knowledge cards, natural language

answers, PPE recommendations, and stop-work
triggers.
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Knowledge Intelligence Layer

At the core of the platform is a semantic knowledge graph that maps every procedural step to historical
incidents, site hazards, and expert annotations. Instead of searching for documents, users query relationships.

Disconnected Documents

SOPs existed in PDFs. Incident reports lived in
separate databases. Expert notes were in email
threads. No system connected them.

Semantic Knowledge Graph

Al ingests all documents and constructs a graph where
every step, hazard, control, and incident is a node with

explicit relationships.

[& Spill Response and Prevention

No Cross-Referencing

When a procedure changed, there was no way to know
which incidents it affected. When an incident

occurred, there was no link back to the relevant SOP.

Real-Time Cross-Document Intelligence

A worker viewing a lockout procedure immediately
sees the three related near-misses from the past two

years and the SME note that modified the sequence.

Safety Operations [ Document Library

Use for chemical/oil spill demo: stop source, contain, clean up, dispose, train.

FILE

bmp-spill-response-and-prevention.pdf

TYPE
manual

SCOPE
Global

TOPIC
Spill response

VERSION

UPLOADED
08/06/2026 11116 AM

Safety Operations Al

Processed [ Open

— | 4+ Automatic Zoom v Pe>LTZ2 = &M »

Description

Accidental spills of hazardous materials, petroleum
products or common chemicals/ can endanger public
health or the environment if they reach waterways. Spill
response and prevention practices can help to prevent
spills from happening and can minimize impacts when a
spill does occur. A key practice is creating and
implementing a spill response and prevention plan,
which should clearly state how to prevent spills, stop the
source of a spill, how to contain and clean up a spill, how
to dispose of contaminated materials, and how to train
personnel to prevent and control future spills.

Applicability
Spill response and
See the Hazardous Materials  prevention practices
Storage fact sheet and apply to any facility that
Materials Management fact uses or stores hazardous
sheet for more information materials. Hazardous

Minimum Measure: Pollution Prevention/Good Housekeeping for Municipal Operations
Subcategory: Municipal Facilities

Spills should be responded to swiftly and according to
established response plans.
Photo Credit: Mark Herlihy/U.S. Air Force

B Recvelina reclaimina or rensina nrocess materials
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Field Worker Copilot

Safety guidance is only valuable if it reaches the worker at the moment of need. The Field Worker Copilot

delivers task-specific knowledge cards that warn of site hazards and confirm required controls - all accessible

through natural language queries from any device.

Binders and Memory

Field workers carried printed binders with outdated
instructions. When conditions changed, the binder did
not. Workers relied on memory and word of mouth.

Point-of-Work Digital Guidance

Task-specific knowledge cards surface automatically
based on the work order. Natural language queries let

No Real-Time Hazard Awareness

A worker starting a maintenance task had no
immediate way to know that a similar task resulted in a
serious near-miss on the same equipment last month.

Informed Decisions at the Edge

Workers arrive prepared, execute with verified
guidance, and report deviations in real time. The gap

workers ask "What PPE do | need for tank cleaning?"
and receive instant, sourced answers.

SAFETY OPS / Al GUIDANCE

@ Safety Operations Al Safety Assistant

< ENTERPRISE SUITE
ASSISTANT MODE
Select the safety workflow. Chat history below follows this
mode.

Eﬂ Tenant

Upton Allison D General Safety
Search approved guidance and expert
knowledge.

MODULES

Incident Prevention

88 Dashboard Prepare for a task with similar-incident

context.

(3 Safety Assistant

@ Image Check
Upload a workplace image for hazard
review.

Sites

2 Field Teams

Incident Prevention chats
+ NEW CHAT

We are about to clean Conveyor Line 2. Whz
Jun 5, 2026 3:40 PM

B Document Library
/A Incidents

O Voice Knowledge Notes

hi
Jun 4, 2026 4:12 PM

[ REPORT INCIDENT

Steven Contrerask
Administrator

sC

Safety Operations Al

O We are about to clean Conveyor Line 2. What should we verify?
Safety Operations Al - Incident Prevention

between policy and practice closes.

Safety Operations [ Safety Assistant

E= Upton Allison sc

active

We are about to clean Conveyor Line 2. What should we verify?

Jun 5, 2026 3:40 PM

© Conveyor Line 2 cleaning verification checklist Confidence 65%

N High Risk
Safety guidance card

Incident Prevention

Conveyor Line 2 Cleaning - Critical Verifications
Before beginning cleaning operations on Conveyor Line 2, verify the following:

Lockout/Tagout (LOTO) Verification
Confirm the conveyor system is de-energized and locked out at all energy sources
Verify all personnel have removed their locks before resuming operations
Check that warning tags are properly affixed and visible
Equipment Status
Inspect conveyor belt for damage, tears, or foreign objects
Verify all guards and protective devices are in place

Confirm emergency stop buttons are functional and accessible

Work Area Safety
Clear the area of unauthorized personnel
Ensure adequate lighting for cleaning operations

Verify slipftrip hazards are minimized (wet surfaces, debris)

Personal Protective Equipment (PPE)

E5 Describe the task you are about to start...

Steven Contrerask
Administrator
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FEATURE DEEP DIVE

SME Approval & Conflict Detection

Not all knowledge is equal. Some procedures are critical and must be verified by subject matter experts before

they reach the field. Some documents contradict each other. The platform automates expert review and flags
conflicts before they create risk.

BEFORE PAIN

Manual Review Cycles Contradictory Instructions in the Field
Expert review happened through email chains and Two site manuals prescribed different lockout
spreadsheet trackers. Approvals were lost, versions sequences for the same equipment. Workers followed
were confused, and contradictory procedures were the wrong one because there was no mechanism to
published without detection. detect the conflict.

SOLUTION OUTCOME

Automated SME Workflows Verified, Consistent Knowledge

Knowledge objects flow through structured approval Every procedure in the field has been reviewed by the
pipelines. The conflict detection engine automatically right expert. Conflicts are resolved before publication.
flags contradictory instructions between different The organization speaks with one voice on safety.

SOPs or site manuals.

® [ Safety Operations [ Incident Reports

Property damage - Crane boom strikes building

High Draft Property Damage Occurred 01/06/2026 03:45 PM

WHAT HAPPENED

. . " . . : High Draft Property Damage
During a routine lift operation, the crane boom contacted the northwest corner of the adjacent office

building, causing structural damage to the facade. No injuries reported. Crane operator reported a Site
malfunction in the swing brake. Eastside Manufacturing Plant

Occurred

01/06/2026 03:45 PM
SAFETY ANALYSIS

Reported by
Root cause

You
Swing brake hydraulic system failure and insufficient clearance planning for lift radius
Asset
Corrective action Mobile Crane MC-50

Full hydraulic system overhaul on crane. Implement mandatory lift plan review with clearance verification Task type

for all lifts near structures. heavy lifting

Lessons learned Incidents help the system surface similar past

Critical equipment brake systems require redundant fail-safe mechanisms events during future safety checks.

Approved incidents can be used by the Incident Prevention Agent to surface similar past events.

Safety Operations Al 07



Source Traceability & Audit

Regulators and internal auditors require proof: proof that a procedure came from an approved source, proof

that a worker saw the correct version, proof that a change was reviewed and authorized. The platform

provides regulatory-grade traceability for every interaction, approval, and field query.

No Audit Trail

When an auditor asked, "Where did this procedure
come from?" the answer was often a guess. Version
history was lost in file names and email attachments.

One-Click Source Links

Every knowledge object carries deep links back to the
original source PDF, including page numbers and
paragraph references. Comprehensive audit logs
record every interaction.

SAFETY OPS /| COMMAND CENTER
Safety Operations Dashboard

Regulatory Inspection Failures
Organizations failed inspections not because they
lacked procedures, but because they could not prove

those procedures were current, approved, and
followed.

Regulatory-Grade Compliance

Auditors trace any answer to its original source in
seconds. Compliance teams generate reports
automatically. The organization is always inspection-
ready.

Safety Operations [ Dashboard

Steven Contrerask

Upton Allison sc
EEI P Administrator

@ Safety Operations Al
%’ ENTERPRISE SUITE

B Tenam

Upton Allison

MODULES

88 Dashboard

(3 Safety Assistant
Sites

2. Field Teams

B Document Library
A Incidents

O Voice Knowledge Notes

[ REPORT INCIDENT

sc  Steven Contrerask
Administrator

Safety Operations Al

SAFETY OPS / UPTON ALLISON

Safety Operations Dashboard

A command-center view of field questions, incident learning, approved documents, and knowledge base health.

TOTAL DOCUMENTS @ PROCESSED DOCUMENTS E INCIDENTS / NEAR MISSES
3 3 8
Approved source library Q'in processing 6 high-risk in recent results
APPROVED KNOWLEDGE FIELD TEAM MEMBERS o OPEN CONFLICTS

| ™
o] 5 --

SME-reviewed objects

INCIDENTS BY SEVERITY
Distribution of reported incidents and near misses.

High 4 (50%)
—
Medium 2(25%)
Critical 2 (25%)
N

SAFETY INTELLIGENCE OVERVIEW

Recent high-risk incidents and active prevention signals. Click any item to view details.

Property damage - Crane boom strikes building

Active workspace users

Review voice knowledge notes

INCIDENTS BY STATUS
Review pipeline across draft, submitted, and approved records.

Draft 8 (100%)
C———

VIEW ALL INCIDENTS

High UPLOADED DOCUMENTS

Swing brake hydraulic system failure and insufficient clearance planning for lift radius 3

Property Damage Draft

FIELD QUESTIONS ASKED

A B
6
Safety assistant sessions
PENDING REVIEWS o
A

SME review queue

ASSISTANT USAGE BY MODE
How teams are using the safety assistant.

Normal Chat 4 (67%)
. |

Incident Prevention 2 (33%)

KNOWLEDGE BASE HEALTH

Document processing health. Click a tile to open the document library.

PROCESSING DOCUMENTS

o]
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Role-Based Access & Multi-Tenant Cloud

Enterprise safety operates across boundaries: sites, countries, business units, and contractor teams. The

platform provides granular control over who can view, edit, or approve safety knowledge - with complete data

isolation between tenants.

Flat Permissions

Everyone had access to everything, or no one had
access to anything. Site-specific knowledge leaked
across boundaries. Contractors saw internal
procedures they should not.

Granular RBAC + Tenant Isolation

Every user, document, and knowledge object belongs
to a role, a site, and a tenant. Permissions are
enforced at the query level. Data never crosses tenant
boundaries.

[ NN Safety Operations / Sites

Cross-Site Data Contamination

A procedure from a refinery appeared in a
manufacturing plant's search results. A contractor's
change to a shared document affected every site

using it.

Enterprise Security at Scale

Global deployments maintain strict isolation. Site
managers see only their site's knowledge. Corporate
teams see aggregated analytics without accessing
sensitive site data.

@ o Safety Operations / Field Teams

B Uptonamson | (s Sleven Contierask

sarerY ops | ore — !
Safoty Oparations Al Sites Ston Amson 5 Adminisusc G Sty Opursions. 1 Field Teams
EnTeRpRISE SuTE
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Measurable Operational Change

The platform's impact is measured in time saved, incidents prevented, and compliance achieved. Below are

the operational metrics that matter to safety leaders and finance teams.

75% 70% 60%

REDUCTION IN INCIDENT REDUCTION IN LESS TIME ON INCIDENT
REPORTING TIME AUDIT/INSPECTION TIME DOCUMENTATION

87% 20-77% $4-$6

FASTER TOOLBOX TALK INJURY REDUCTION ACHIEVABLE SAVED PER $1 INVESTED IN
PREPARATION SAFETY

Compliance & Cost Metrics

Metric Before After Improvement

Incident reporting time 2 hours 30 minutes 75% faster

Toolbox talk prep 1-2 hours 15 minutes 87% faster
Audit/inspection management Manual compilation Automated reports 70% less time
Document traceability Unknown sources 99.9% traceable Full provenance

Safety admin workload 30-50% of hours 10-15% of hours Reclaimed for prevention

Safety Program Performance

Injury Reduction Potential 20-77%
Document Traceability 99.9%
Incident Reporting Efficiency 75%

Safety Operations Al 10



Stack & Architecture

The platform is built on a modern, open-source-first stack designed for reliability, security, and scale. Every

component is selected for its operational maturity and its ability to run efficiently on standard infrastructure.

Python qutgreSQL SOLA SQLAIchemy LangChain
Core backend Primary database =2 ORM & data \(9 ,
: . LLM orchestration
runtime + pgvector modeling
Google Vision OpenRouter Redis Celery
v Image analysis & Unified LLM Caching & session Background job
OCR gateway store processing
. TanStack
s3 React TypeScript Query
Object storage Frontend Ul TS Type-safe S tat
J framework development erverstate
management

. . u
/R Tailwind CSS Zustand J2z5. g, DOCker
~ Utility-first styling Client state Containerized
management deployment

Safety Operations Al
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DIVESCALE

Safety is not a document.
Itis aliving system.

The Safety Operations Al platform transforms static safety knowledge
into active protection - connecting every worker to verified guidance,
every procedure to its history, and every decision to its source.

-75% -70% -60%

INCIDENT REPORT TIME AUDIT TIME DOCUMENTATION TIME

Divescale | divescale.com Safety Operations Al




