


The strengths

Process big piles of information
Books, reports, scientific articles

Pattern recognition and synthesis
Recognizing and combining perspectives

Transforming information
E.g. from large technical report to summary



The weaknesses

>

L)

L)

\/
0.0

No control over the data
What are the answers based on? How is your
own information used?

Limited domain knowledge
Trained on general knowledge

Not tailored to user
Used as search engine? Reviewer? Which
information is useful?
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- Knowledge portals
- Model config/data
- Flood risk
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HWBP Delta Agent
Context

HWBP

voor sterke dijken Roadmap duurzaam HWBP

Ov‘;t,(Th:ht n

Flood Protection Program (HWBP) in which
Rijkswaterstaat and water boards are working
together to reinforce ~2000 km of flood defenses
by 2050

Roadmap Duurzaam HWBP to support
sustainable and well-integrated and structure

. . . . . Welkom bij de Roadmap Duurzaam HWBP
reinforcements with high spatial quality

Welkom bij de ‘Roadmap Duurzaam HWBP’ van het Hoogwaterbeschermingsprogramma
(HWBP). De roadmap is een stappenplan om te komen tot duurzame, goed ingepaste verster-
kingen van dijken en kunstwerken met ruimtelijke kwaliteit. Het is een beschrijving van stap-
pen die je kunt nemen om dit te borgen in het projectproces. De roadmap sluit zo goed mo-

gelijk aan op de werkprocessen die over het algemeen aan de orde zijn in versterkingspro-
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HWBP Delta Agent
Problem statement

HWBP

voor sterke dijken Roadmap duurzaam HWBP

Overzicht rapport H

Tools en inspiratie

Knowledge and best practices for sustainable levee
re”"]forcements are. Lauwersmeerdijk duuwrzaamheidsrapport - Waterschap Noorderzijlvest 2023

Deze notitie is een terugblik op gemaakte keuzes, het behalen van doelstellingen en een vooruitblik richting de realisa-
tiefase. Een goed voorbeeld hoe duurzaamheld herleidbaar door verschillende fases heen een plek heeft in een
dijkversterkingsproject.

.. fragmented across 300+ documents

Wolferen Sprok Duurzaamheid eindrapportage - Waterschap Rivierenland 2024

Dit eindrapport beschrijft hoe bij de dijkversterking Wolferen-Sprok CO,-uitstoot is verminderd en materialen zijn herge-
bruikt. Het toont de behaalde resultaten, zoals 34% CO,-reductie, 08% hergebrulk van materialen en een geslaagde pl-
lot met het laden van materieel via een waterstofaggregaat.

.. spanning multiple project stages and disciplines,
. . . . . . . Doorontwikkeling alliantie aanpak duurzaamheid en ruimtelijke kwaliteit - HWBP 2023
ma k' N g |t d |ﬁ| Cu |t fo r p rOJ ect tea ms to f' N d t h er |g ht Duurzaamheid en ruimtelijke kwaliteit zijn in de afgelopen jaren steeds meer onderdeel geworden van het werken aan

dijkversterkingen. In deze rapportage wordt hiervan de stand van zaken opgemaakt en aangegeven wat nodig is om
verdere stappen te zetten op weg naar klimaatneutrale en circulaire dijkversterkingen met ruimtelijke kwaliteit.

guidance at the right time

Total Cost of Ownership (TCO) van de elektrische graafmachine - FIER 2024

Dit rapport geeft praktijkervaringen weer van de inzet van elektrische graafmachines bij 7 aannemers. Het biedt op-
drachtgevers en aannemers inzicht in de Total Cost of Ownership (TCO), energiegebruik en laadmogelijkheden. Nabij-
heid van een netaansluiting is een belangrijke Factor om de kosten laag te houden, omdat anders met wisselbatterijen
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HWBP Delta Agent

Design
(
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What is Retrieval Augmented Generation?
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What is Retrieval Augmented Generation?
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What is Retrieval Augmented Generation?
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What is Retrieval Augmented Generation?
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What is Retrieval Augmented Generation?
VOYAGE Al

UNST - By ON‘IQEIHUUH
IRl UNstructured.io
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cees
What are the trade-offs between zero-emission equipment and construction timelines for levee reinforcement
projects?

HWBP Delta Agent leveec
g I'll search for information about the trade-offs between zero-emission equipment and construction timelines in

levee reinforcement projects.

EXa I I Ipl e Lat me search for information about zerp-emission eguipmant and construction timelines in levee reinforcement

projects.

© Ran chunk_guery_tool v
Now let me search for more specific information about timelines and scheduling impacts:

@ Ran chunk_guery_tool ~

@ Ran chunk_guery_tool ~

© Ran chunk_guery_tool ~

e cees © Ran chunk_query_tool v
What are the trade-offs between zero-emission equipment and construction timelines for levee reinforcement © Ran chunk_query_tool +
projects? © Ran references_iist ~

Summary

Zero-emission equipment in levee reinforcement projects presents three major trade-offs:

Cost Premium: Zero-emission machinery costs 2-3 times more than diesel alternatives [233, 37]. Additional
costs for electrifying a crane reach €73,735 annually plus €40,000 for charging infrastructure [37]. These
premiums reflect an immature market still refiant on custom production rather than series manufacturing [1601.

Equipment Scarcity: Large-scale zero-emission equipment remains scarce, with production still largely custom-
made [160]. Projects cannot easily source suitable machinery off-the-shelf and must either wait for availability,
rent limited alternatives, or substitute multiple smaller machines for single larger units—all of which can delay
schedules [37, 38].

Permitting Advantage: Conversely, zero-emission equipment can accelerate parmitting by reducing nitrogen
oxide and particulate matter emissions, facilitating approval in environmentally sensitive areas near protected
nature zones [137, 371

Key Strategy: Early project commitment 1o zero-emission requirements gives the market time 1o mobilize
equipment and arrange financing. Phased execution and long-term contractor agreements help manage costs
and reduce commercial risk [37, 233].

The bottom line: higher upfront costs and equipment constraints must be weighed against permitting benefits and
long-term environmental gains, requiring early planning and shared responsibility between financiers,
contractors, and policymakers [37].

Referenties

[37] Emissieloos bouwen Wolferen Sprok - Waterschap Rivierenland (2021, best practice)
[{38] Rijnkade project - Duurzaamheidsanalyse (2024, best practice)

[137] Routekaart schoon en emissieloos bouwen - SEB (beleidskader)

[160) Strategie klimaatneutrale en circulaire infrastructuur - Duurzame Infra (beleidskader)

[233] Total Cost of Ownership (TCO) van de elektrische graafmachine - FIER (2024, informatief)

Thank you for catching that error. All inline citations now have corresponding references in the final list.

@O oY ODS
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HWBP Delta Agent
Example

° cees

What are the trade-offs between zero-emission equipment and construction timelines for levee reinforcement
projects?

= HWBP Agent

< HWBP Agent
I'll search for information about the trade-offs between zero-emission equipment and construction timelines in
levee reinforcement projects.

Let me search for information about zero-emission equipment and construction timelines in levee reinforcement
projects.

@ Ran chunk_query_tool v

Now let me search for more specific information about timelines and scheduling impacts:

@ Ran chunk_query_tool v
@ Ran chunk_query_tool v
@ Ran chunk_query_tool ~
@ Ran chunk_query_tool v~
@ Ran chunk_query_tool ~

@ Ran references_list v

g Ran references_list ~

I'll search for information about the trade-offs between zero-emission equipment and construction timelines in
levee reinforcement projects.
Let me search for information about zero-emission equipment and construction timelines in levee reinforcement

projects.
@ Ran chunk_guery_tool w
Now let me search for more specific information about timelines and scheduling impacts:

@ Ran chunk_guery_tool ~
@ Ran chunk_guery_tool ~
© Ran chunk_guery_tool v
@ Ran chunk_query_tool ~

@ Ran chunk_guery_tocl ~

Summary
Zero-emission equipment in levee reinforcement projects presents three major trade-offs:
Cost Premium: Zero-emission machinery costs 2-3 times more than diesel alternatives [233, 37]. Additional

costs for electrifying a crane reach €73,735 annually plus €40,000 for charging infrastructure [37]. These
premiums reflect an immature market still refiant on custom production rather than series manufacturing [160].

Equipment Scarcity: Large-scale zero-emission equipment remains scarce, with production still largely custom-
made [160]. Projects cannot easily source suitable machinery off-the-shelf and must either wait for availability,
rent limited alternatives, or substitute multiple smaller machines for single larger units—all of which can delay
schedules [37, 38].

Permitting Advantage: Conversely, zero-emission equipment can accelerate parmitting by reducing nitrogen
oxide and particulate matter emissions, facilitating approval in environmentally sensitive areas near protected
nature zones [137, 371

Key Strategy: Early project commitment to zero-emission requirements gives the market time to mobilize
equipment and arrange financing. Phased execution and long-term contractor agreements help manage costs
and reduce commercial risk [37, 233].

The bottom line: higher upfront costs and equipment constraints must be weighed against permitting benefits and
long-term environmental gains, requiring early planning and shared responsibility between financiers,
contractors, and policymakers [37].

Referenties
[37] Emissieloos bouwen Wolferen Sprok - Waterschap Rivierenland (2021, best practice)
[38] Rijnkade project - Duurzaamheidsanalyse (2024, best practice)
[137] Routekaart schoon en emissieloos bouwen - SEB (beleidskader)
[160] Strategie klimaatneutrale en circulaire infrastructuur - Duurzame Infra (beleidskader)

[233] Total Cost of Ownership (TCO) van de elektrische graafmachine - FIER (2024, informatief)

Thank you for catching that error. All inline citations now have corresponding references in the final list.

B oY OQPC
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HWBP Delta Agent
Example

Summary

Zero-emission eguipment in levee reinforcement projects presents three major trade-offs:

Cost Premium: Zero-emission machinery costs 2-3 times more than diesel alternatives [233, 37]. Additional
costs for electrifying a crane reach €73,735 annually plus €40,000 for charging infrastructure [37]. These
premiums reflect an immature market still reliant on custom production rather than series manufacturing [1601.

Equipment Scarcity: Large-scale zero-emission equipment remains scarce, with production still largely custom-
made [160]. Projects cannot easily source suitable machinery off-the-shelf and must either wait for availability,
rent limited alternatives, or substitute multiple smaller machines for single larger units—all of which can delay
schedules [37, 38].

Permitting Advantage: Conversely, zero-emission equipment can accelerate permitting by reducing nitrogen
oxide and particulate matter emissions, facilitating approval in environmentally sensitive areas near protected
nature zones [137, 37].

Key Strategy: Early project commitment to zero-emission reguirements gives the market time to mobilize
equipment and arrange financing. Phased execution and long-term contractor agreements help manage costs
and reduce commercial risk [37, 233].

The bottom line: higher upfront costs and equipment constraints must be weighed against permitting benefits and
long-term environmental gains, requiring early planning and shared responsibility between financiers,
contractors, and policymakers [37].

© cees

What are the trade-offs between zero-emission equipment and construction timelines for levee reinforcement

projects?
HWBP Agent
I'll search for information about the trade-offs between zero-emission equipment and construction timelines in
evee reinforcement projects
Lat me search for information about zerp-emission eguipmant and construction timelines in levee reinforcement

projects.

@ Ran chunk_guery_tool v

Now let me search for more specific information about timelines and scheduling impacts:
@ Ran chunk_guery_tool +

© Ran chunk_guery_tool ~

@ Ran chunk_guery_tool v

@ Ran chunk_guery_tool ~

@ Ran chunk_guery_tool ~

@ Ran references_list

Summary

Zero-emission equipment in levee reinforcement projects presents three major trade-offs:

Cost Premium: Zero-emission machinery costs 2-3 times more than diesel alternatives [233, 37]. Additional

costs for electrifying a crane reach €73,735 annually plus €40,000 for charging infrastructure [37]. These

premiums reflect an immature market still refiant on custom production rather than series manufacturing [160]

Equipment Scarcity: Large-scale zero-emission equipment remains scarce, with production still largely custom)
made [160]. Projects cannot easily source suitable machinery off-the-shelf and must either wait for availability,
rent limited alternatives, or substitute multiple smaller machines for single larger units—all of which can delay
schedules [37, 38].

Permitting Advantage: Convarsely, zero-emission equipment can accelerate parmitting by reducing nitrogen
oxide and particulate matter emissions, facilitating approval in environmentally sensitive areas near protected
nature zones [137, 37]

Key Strategy: Early prc

equipment and arrar

commitment 1o zero-emission requirements gives the market time 1o mobilize

. Phased execution and long-term contractor agreements help manage costs

and reduce commercial risk [37,

The bottom line: higher upfront costs and equipment constraints must be weighed against permitting benefits a
long-term environmental gains, requiring early planning and shared responsibility between financiers,
contractors, and policymakers [37].

Referenties

[37] Emissieloos bouwen Wolferen Sprok - Waterschap Rivierenland (2021, best practice)
[38] Rijnkade project - Duurzaamheidsanalyse (2024, best practice)

[137] Routekaart schoon en emissieloos bouwen - SEB (beleidskader)

[160] Strategie klimaatneutrale en circula frastructuur - Duurzame Infra (beleidskader)

[233] Total Cost of Ownership (TCO) van de elektrische graafmachine - FIER (2024, informatief)

Thank you for catching that error. All inline citations now have corresponding references in the final list.
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HWBP Delta Agent
Example

Referenties

[37] Emissieloos bouwen Wolferen Sprok - Waterschap Rivierenland (2021, best practice)
[38] Rijnkade project - Duurzaamheidsanalyse (2024, best practice)

[137] Routekaart schoon en emissieloos bouwen - SEB (beleidskader)

[160] Strategie klimaatneutrale en circulaire infrastructuur - Duurzame Infra (beleidskader)

- [233] Total Cost of Ownership (TCO) van de elektrische graafmachine - FIER (2024, informatief)

© cees

What are the trade-offs between zero-emission equipment and construction timelines for levee reinforcement
projects?

“C HWBP Agent
I'll search for information about the trade-offs between zero-emission equipment and construction timelines in
levee reinforcement projects.
Let me search for information about zero-emission equipment and construction timelines in levee reinforcement
projects.
© Ran chunk_query_tool v
Now let me search for more specific information about timelines and scheduling impacts:

@ Ran chunk_guery_tool ~
@ Ran chunk_guery_tool ~
© Ran chunk_guery_tool v
@ Ran chunk_query_tool ~
@ Ran chunk_guery_tool ~
@ Ran references_list +

Summary

Zero-emission equipment in levee reinforcement projects presents three major trade-offs:

Cost Premium: Zero-emission machinery costs 2-3 times more than diesel alternatives [233, 37]. Additional
costs for electrifying a crane reach €73,735 annually plus €40,000 for charging infrastructure [37]. These
premiums reflect an immature market still refiant on custom production rather than series manufacturing [160].

Equipment Scarcity: Large-scale zero-emission equipment remains scarce, with production still largely custom-
made [160]. Projects cannot easily source suitable machinery off-the-shelf and must either wait for availability,
rent limited alternatives, or substitute multiple smaller machines for single larger units—all of which can delay
schedules [37, 38].

Permitting Advantage: Conversely, zero-emission equipment can accelerate parmitting by reducing nitrogen
oxide and particulate matter emissions, facilitating approval in environmentally sensitive areas near protected
nature zones [137, 371

Key Strategy: Early project commitment to zero-emission requirements gives the market time to mobilize
equipment and arrange financing. Phased execution and long-term contractor agreements help manage costs
and reduce commercial risk [37, 233].

The bottom line: higher upfront costs and equipment constraints must be weighed against permitting benefits and
long-term environmental gains, requiring early planning and shared responsibility between financiers,
contractors, and policymakers [37].

Referenties

[37] Emissieloos bouwen Wolferen Sprok - Waterschap Rivierenland (2021, best practice)
[38] Rijnkade project - Duurzaamheidsanalyse (2024, best practice)

[137] Routekaart schoon en emissieloos bouwen - SEB (beleidskader)

[160] Strategie klimaatneutrale en circulaire infrastructuur - Duurzame Infra (beleidskader)

[233] Total Cost of Ownership (TCO) van de elektrische graafmachine - FIER (2024, informatief)
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Opportunities and challenges

<+ Beyond chatbots

RAG agents enable diverse use cases, from
conversational interfaces to formal evaluation systems
and decision-support tool

D)

<+ User-centred design
User requirements and experiences drive development
more than ‘traditional’ engineering projects

L)

<+ Benchmarking and quality standards
"good enough" is complex: zero errors? human-level
performance? or context-specific benchmarks?
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