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APPENDIX
Executive Summary

Al agents are moving out of consumer chat windows and into the back office of industrial
operations. For asphalt and aggregate producers, the question is no longer whether Al will
touch plant scheduling, dispatch, and reporting. It is how to adopt Al in a way that is safe,
controlled, and tied to real operational outcomes.

This white paper offers a practical framewaork for plant managers, operations leaders, and IT
decision-makers in the asphalt industry. It explains what Al agents can and cannot reliably do in
plant operations today, why the Model Context Protocol (MCP) standard matters for industrial
software, and how PlantDemand has implemented MCP as a working example that producers
can connect to right now.

The framework presented here is deliberately conservative. We focus on read-only, human-in-
the-loop use cases first, because those are the use cases where Al agents demonstrably work
well in industrial settings today. Bigger ambitions — autonomous scheduling, Al-driven dispatch
— require the same foundation: clean data, well-defined tools, and a permission model the
business already trusts.

[INSERT: customer outcome quote or operational metric here once available — e.g., "Cut
weekly schedule prep time from X hours to Y" from a named producer.]



SECTION 1

1. The Current State of Al in Industrial
Operations

Industrial operations have been quietly using machine learning for years. Predictive
maintenance models on rotating equipment, computer-vision inspection of aggregate gradation,
and statistical process control on plant emissions are all mature applications. What is new —
and what most plant managers are now being asked about — is generative Al and Al agents.

A generative Al model produces text, code, or images in response to a prompt. An Al agent
goes further: it uses one or more models in a loop, calls external tools, reads data, and takes
actions toward a goal that a human has defined. In an asphalt operation, the difference matters.
Generative Al on its own can draft an email about tomorrow's schedule. An Al agent can read
tomorrow's schedule from your scheduling system, compare it to the weather forecast, flag
conflicts, and draft the email.

Industry-wide adoption surveys consistently show that organizations are moving past pilots and
into production deployments of generative Al [7], and that the value is concentrated in functions
where the underlying data is already digitized. Across heavy industry, three patterns are
emerging in 2025 and 2026:

» Al agents are most useful where structured operational data already exists. Plants that have
digitized their scheduling, inventory, and order data are positioned to benefit; plants still on
whiteboards and spreadsheets are not.

» The biggest near-term wins are in time savings on routine information tasks: answering "what
is on the schedule for plant 7 next Tuesday?", summarizing a week of production, or pulling
material usage for a customer.

» Trust and permissions are the limiting factor, not model capability. Operations leaders are
right to insist that an Al agent see exactly what an authorized user would see, and nothing more.

The asphalt industry is not unique in this. The same patterns hold in cement, mining, and bulk
materials more broadly. What is unique is the operational tempo: paving season is short,

weather is unpredictable, and a missed mix can cost a day of production. That tempo rewards
tools that reduce coordination overhead and punishes tools that introduce new failure modes.



SECTION 2

2. What Al Can and Cannot Do for Plant
Scheduling Today

Honest framing matters here. The asphalt industry has heard enough oversold technology
pitches. The point of this section is to give plant managers a clear, defensible picture of where
Al agents add value in plant scheduling today, and where they do not.

The honest takeaway: Al agents are excellent assistants for the people who already run your
plant. They are not replacements for those people, and pretending otherwise is how good
technology gets a bad reputation in this industry.

What Al Agents Do Well in Plant Scheduling

» Answering questions about existing schedule and order data in natural language ("What
plants have orders for SuperPave 12.5 next week?")

e Summarizing schedules across multiple plants for daily or weekly reviews

 Drafting routine communications — schedule confirmations, change notifications, customer
updates — based on real data the agent retrieves from your system

» Cross-referencing schedule data with external data the agent already has access to, such as
weather forecasts, holiday calendars, or customer contact lists

» Helping new dispatchers and schedulers learn the system by answering "how do I..."
qguestions grounded in real records

What Al Agents Cannot Reliably Do Yet

» Make autonomous scheduling decisions that affect production. The cost of a wrong decision
in plant scheduling — a missed mix, a wasted load, a delayed crew — is too high to delegate
without human review.

* Replace experienced dispatchers and schedulers. The judgment required to balance
customer relationships, crew capabilities, and plant constraints is not something a current
model handles end-to-end.

* Reliably generate or modify production data without strict guardrails. Write operations through
Al agents should be opt-in, narrowly scoped, and logged.

» Operate without clean, structured input data. An Al agent on top of a whiteboard schedule is
just an expensive way to read a photo of a whiteboard.



SECTION 3

3. A Practical Framework for Adopting Al in
Plant Operations

The framework below is built around four sequential phases. The order matters. Skipping ahead
— for example, attempting autonomous decisioning before you have read-only access working
— is the most common reason Al projects in industrial settings stall or fail.

Phase 1: Structured Data Foundation

Before you can put an Al agent on top of your operation, your operation needs to be in a
system that an agent can read. For asphalt plant scheduling, that means moving off
whiteboards and spreadsheets onto a platform with a real database and an API. This is the
prerequisite, not part of the Al project itself.

If your scheduling, orders, materials, and customers live in PlantDemand, you already have this
foundation. If they live in spreadsheets, the work to do first is the move to a structured system.

Phase 2: Read-Only Al Agent Access With Human Review

The first Al agent you should connect to your plant data should only read, never write. The
agent answers questions, drafts documents, and surfaces patterns. A human reviews and acts.

Concrete first use cases that fit this phase well include: a scheduling chat assistant that
answers "what is on plant 14 for the rest of this week?", a weekly recap drafter that pulls
production tonnages by plant and customer, and an exception finder that flags orders without
scheduled dates.

This is the phase where the Model Context Protocol (MCP) standard, covered in the next
section, becomes important. MCP is the cleanest way to give an Al agent read access to your
operational system without inventing a new API or weakening your security model.

Phase 3: Narrow, Audited Write Actions

Once read-only is working and trusted, selected write actions can be added — one at a time,
each with an audit trail. Examples might include: drafting (not posting) a schedule change for
human approval, or updating a non-production field such as an internal note.

Write actions should always run under the same permission model as a human user. They
should never use a "service account" with elevated rights that bypasses normal controls.



Phase 4: Decision Support and Optimization

Only after Phases 1 through 3 are stable should producers consider using Al for actual decision
support — for example, suggesting an optimized schedule across plants, or recommending
material reallocations. Even at this stage, the recommendation goes to a human who decides.

True closed-loop autonomous scheduling is not a 2026 use case for asphalt plant operations. It
may not be a 2027 use case either, and that is fine. The framework deliberately stops where
current technology and operational risk tolerance stop.



SECTION 4

4. The Model Context Protocol (MCP) Standard
and Why It Matters

MCP — short for Model Context Protocol — is an open standard for how Al agents connect to
external tools and data sources. It was introduced by Anthropic in November 2024 [1] and has
since been formalized as an open specification with reference implementations in multiple
languages [2]. Major Al client vendors have published their own MCP integration
documentation, including OpenAl for ChatGPT and the OpenAl API [3], Microsoft for Copilot
Studio [4], and Cursor for its developer-focused agent [5]. Claude products from Anthropic,
Replit Agent, and a growing list of other clients also speak the same protocol.

The simplest way to think about MCP is this: before MCP, every Al client integrated with every
backend system through a custom connector. After MCP, a backend exposes one MCP
endpoint, and any MCP-compatible client can connect to it. The same way a printer can speak
to any computer because they all agree on the same printing protocol, an Al agent can speak
to any backend that exposes an MCP server.

Why MCP Matters for Industrial Software

» Vendor independence. Producers do not have to bet on which Al client wins. An MCP server
you connect to today works with whatever Al client your team prefers tomorrow.

» Permission model is preserved. A well-designed MCP server is an adapter on top of an
existing backend, not a new API. The same authentication and the same per-user permissions

apply.
 Discoverability is built in. MCP clients call a standard tools/list endpoint to discover what the
server can do. There is no need to write or distribute custom client SDKs.

e Security boundary is clear. The MCP server is the only surface the Al agent ever touches.
Audit logging, rate limiting, and access controls live in one place.

What an MCP Server Should Not Be

An MCP server is not a way to expose raw database access to an Al agent. A responsible MCP
implementation:

» enforces the same permissions as the underlying application
* returns data through purpose-built tools, not arbitrary queries
* requires authentication on every request

* logs every tool invocation for review



SECTION 5
5. PlantDemand's MCP Implementation: A

Working Example

PlantDemand operates a production MCP server at https://plantdemand.com/mcp. It is the first
MCP server purpose-built for asphalt and aggregate plant operations, and it is in active use
today by producers connecting Al clients into their PlantDemand accounts. The technical
contract is documented publicly in PlantDemand SOP-10 [6] and in the MCP documentation
hub.

The PlantDemand MCP server is an adapter over the existing PlantDemand backend. It does
not introduce a parallel API with its own logic. Every MCP request is authenticated with a
PlantDemand API key, every response respects the same plant-level permissions as the main
application, and every tool is backed by the same REST or GraphQL endpoints the
PlantDemand web application already uses.

What the Server Exposes Today

The PlantDemand MCP server exposes two main categories of tools:
» A GraphQL-backed scheduling tool, order_dates, that returns order date data for a plant —
guantity, delivery date, load rate, customer, material, and extra fields.

» REST-backed operational tools for listing plants, retrieving a plant by ID, listing materials,
retrieving orders by ID, and listing the field schemas for orders, order dates, customers, and
materials.

These are intentionally read-only tools. They map directly to the Phase 2 use cases described
earlier in this paper.

Security Model

» Every request must include the Server-Api-Key header. There is no anonymous access.

» The agent only ever sees data the authenticated user or API key is already allowed to access
in PlantDemand.

» Plant-level permissions are still enforced by the existing backend. The MCP layer cannot
bypass them.

Supported Clients

Because the server speaks the open MCP protocol, any client that supports remote HTTP MCP
servers with custom headers can connect. PlantDemand publishes connection guides for



Claude Desktop, Claude Code, Cursor, Replit Agent, Microsoft Copilot Studio, Azure Al
Foundry Agents, Kiro, and ChatGPT.

How a Producer Gets Started

The setup is intentionally short. A producer needs three pieces of information: the MCP server
URL (https://plantdemand.com/mcp), an APl key generated from their PlantDemand account,
and an MCP-capable client. From there, the connection flow is initialize, then tools/list, then
tools/call — the standard MCP handshake.

Detailed step-by-step guides for each supported client are available in the PlantDemand MCP
documentation hub.



SECTION 6
6. Recommended Next Steps for Plant Managers

For asphalt and aggregate producers reading this paper, the practical question is: what should
we do this quarter?

Al agents are going to be part of how asphalt and aggregate plants are run. The producers who
adopt them well will be the ones who treat Al as a careful, phased addition to a structured
operation — not a replacement for the structured operation itself.

If your scheduling lives in spreadsheets or on a whiteboard

Phase 1 of the framework — a structured data foundation — is the prerequisite. The right move
this quarter is to evaluate scheduling platforms, including PlantDemand, and pick one. Al is
downstream of that decision.

If your scheduling already lives in a structured system

« Identify one read-only use case from Phase 2 that would save real time for a real person on
your team this season.

e Pick one MCP-compatible Al client your team is comfortable with.

« If you are a PlantDemand customer, generate an API key and connect that client to the
PlantDemand MCP server using the published guide.

* Run the use case for two to four weeks. Measure time saved and accuracy. Decide whether to
expand.

If you are evaluating vendors

» Ask whether the vendor exposes an MCP server, not just a chat feature inside their product.
» Ask whether the MCP server enforces the same permissions as the main application.

» Ask which MCP clients are supported and whether the vendor publishes connection
documentation.

» Be skeptical of any vendor pitching autonomous Al scheduling in 2026. The framework above
explains why.
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APPENDIX

About PlantDemand

PlantDemand is the asphalt and aggregate plant scheduling software trusted by producers
across North America. PlantDemand operates a production Model Context Protocol (MCP)
server so Al agents can read plant, order, customer, and material data through the same
secure backend that powers the application.

Learn more at https://plantdemand.com/. Connect an Al client at https://plantdemand.com/
asphalt/mcp/.
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