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Act I
The lay of the land

Strengths and limitations
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Al 1s not coming to our work, it is here

The question is whether we help shape, or react to, this rapidly evolving transformation.

Human memory alone With the right Al

* Constant rework and reanalysis * Knowledge captured once

* Site narratives that drift over time * Permanent corporate memory

* Decisions limited to what is “findable” * All evidence accessible in minutes
S/
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Rules are golden

We need a competent librarian who points us to information but won’t infer answers.

Generalist Tools Purpose-Built Tools

Built for recipes, essays, code, Baldur’s Gate...

All sources treated equally: emails, technical
reports, regulatory orders...

Retrieves “most relevant” files and doesn’t
say what was excluded

Prioritizes providing an answer: Fills gaps with
plausible information

No (or generalized) source references

Domain expertise built into software

User can add their professional judgement to
inform Al on a case-by-case basis

Every indexed file is evaluated for relevant
information

Prioritizes completeness: Surfaces what has
and hasn’t been said in all indexed files

Direct link to sources (text, image, data etc.)
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The knowledge problem

Contaminated sites collect decades of information locked in unstructured documentation.

Fragmented Rediscovered

The same evidence is ) ) ) ..
Scattered across Site narratives shift Decisions default to
found, lost, and found

vendors, filing : . each time a new team conservatism when
again each time teams . : :
systems, and or consultants turn interprets the same evidence exists but
individual hard drives records can't be located

over
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Act 11

How humans evaluate information

Ways thought patterns inform the design of useful Al
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Mental load as human RAM

A human task interrupted at 90% complete often can’t simply be resumed but must be restarted.

Every task consumes processing power
* Remembering where files are stored

* Deciding what is and isn’t relevant

* Re-reading documents already read by others

* Context switching between tools to document findings
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Two modes of human thought

Kahneman, D. (2011). Thinking, Fast and Slow.

System 1: Fast Thinking System 2: Slow Thinking

* Governs most daily decisions * Complex, non-routine decisions
* Automatic and intuitive * Deliberate and analytical

* Pattern-based shortcuts * Evidence-based reasoning

* Efficient but creates blind spots * High effort and hard to sustain
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Types and effects of cognitive blind spots

Mental shortcuts we need for everyday life are liabilities when managing complex information.

Availability Bias Consequence

We recall what's easy to find not what's most relevant. Recent reports dominate decisions; older evidence fades.
Anchoring Consequence

The first finding shapes all subsequent interpretation. Early conclusions become unmovable baselines.
Pattern Completion Consequence

We find what we expect and miss what we don't. Novel patterns and evidence that doesn't fit are missed.
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A digital transformation that lasts

The system provides information & context; humans provide expertise and synthesis

System Practitioner

Information Context Expertise Synthesis

Domain
knowledge, Drawing on the
professional full evidentiary
judgment, record toreach a
experience, defensible
pattern conclusion
recognition

Facts, findings,
and data points
extracted and
indexed from
source
documents

Provenance and
relational
metadata that
makes
information
trustworthy
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Act 111

Frameworks for evaluating Al

Knowing if a tool 1s safe and fit for purpose
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Avoiding “black box™ analysis

Properties that make Al outputs transparent, verifiable, and defensible

Governed Domain-Aware
Access-controlled. Every answer linked to Every indexed file is Built using subject
Version-tracked. exact source text. searched. matter expertise.
Auditable. Not paraphrased. Not a probabilistic Regulatory context,
Knows what’s been Not inferred. sample. contaminant
uploaded, added, Verifiable. Missing evidence is behaviour, chain of
changed, or removed. reported, not silently custody, evidentiary

filled. standards...
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Knowledge capture & transter

The best Al doesn’t replace human judgment; it removes distractions that cloud it.

Offload to a trusted system

01 When findings are captured in context linked to their source, the brain can release them. You move
forward without losing the thread.

Context is everything

02 A finding without its source, date, and chain of evidence is not a finding. It's a rumour. To be reliable,
every capture needs to include provenance.

Continuity across transitions

03 Personnel change, and vendors rotate but the knowledge shouldn’t. True / full capture means what was
learned by one person or team is inherited by the next in an easy-to-verify format.
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Five questions to answet

Question Why it matters

1. Can outputs be traced to exact source text? Without source citation, an output cannot be relied on.

2. Do searches cover every indexed file? Incomplete searches need to be redone by a human.

3. Does it report gaps or fill them? When hallucination is possible, answers will always be doubted.
4. Does it know my domain? Only specialized tools can calibrate confidence for your field.

5. Does it help practitioners stay in flow? The goal is more reasoning time, not more tool time.
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Five principles for responsible Al use

01 Work how people think. Eliminate friction so expert judgment can flow.

02 Reclaim knowledge. Existing files contain the most complete record of site history.

04 Anchor in expertise. Relevant answers form in the context of your specific domain.

I 03 Build corporate memory. Knowledge must outlast any individual, vendor, or project.
I 05 Demand defensibility. If it can't withstand scrutiny, it's not ready for this work.
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The knowledge 1s already there.

The question is whether we build the system to
find, capture, and hold it.

Thank you.

Questions Welcome.

Paul Fuellbrandt, SustainTech 2026
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