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Feeding a Region: How Al-
Driven Warehouse
Management Is Transforming
Food Distribution

Applying industrial automation, predictive analytics, and agentic Al to
warehouse operations that deliver 85 million pounds of food to
700,000+ people every year.
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EXECUTIVE SUMMARY

The Hidden Operations Challenge Behind Every
Meal Delivered

Across South Florida, more than 700,000 people depend on food bank distribution networks to put
meals on the table. Behind every box of fresh produce, every pallet of protein, and every
emergency food kit is a logistics operation of staggering complexity—one that most people

never see.

Large-scale food banks operate multi-facility warehouse networks processing 300,000+ pounds
of food per day, managing fleets of refrigerated trucks, coordinating thousands of volunteers, and
distributing to 250-300 partner agencies—all while navigating perishable inventory with an 8-day
average shelf window.

Yet the technology powering these operations hasn't kept pace with the mission. Most food
distribution warehouses still rely on manual spreadsheets for partner allocation, disconnected
systems for inventory and finance, and paper-based processes that consume thousands of staff
hours annually. The result: spoilage, missed deliveries, compliance risk, and an operations team
that spends more time on data entry than on feeding people.

"Every hour our team spends reconciling spreadsheets is an hour they're not
moving food to families who need it."

This white paper explores how artificial intelligence, modern warehouse management, and
industrial-grade data integration can transform food distribution operations—unlocking 15-25%
more capacity from existing infrastructure and redirecting thousands of labor hours from
paperwork to purpose.

85M 55% 6,000+ 8.2

POUNDS OF FOOD PERISHABLE INVENTORY STAFF HOURS/YEAR AVERAGE DAYS
DISTRIBUTED ANNUALLY REQUIRING COLD CHAIN LOST TO MANUAL DATA OF INVENTORY
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01 — THE CHALLENGE

Inside the Warehouse That Feeds 700,000 People

A regional food distribution operation of this scale is, in every meaningful sense, an industrial
logistics enterprise. Consider the numbers: two warehouse facilities totaling nearly 130,000 square
feet, a refrigerated fleet operating at 98-111% utilization, and daily throughput exceeding 325,000
pounds across three temperature zones—refrigerated, frozen, and dry.

The operational tempo rivals that of commercial distribution centers. But there's a critical
difference: food banks operate on donated inventory with unpredictable timing, variable quality,
and zero tolerance for waste. Every pound that spoils is a meal that doesn't reach a family in need.

Five Systemic Pain Points

1. Disconnected Systems. A typical food distribution operation runs 10-15 separate software
platforms: a WMS for warehouse inventory, a fleet management tool, a client intake system, a
donor management platform, financial software, payroll, and several Excel spreadsheets that serve
as the unofficial "source of truth." These systems don't talk to each other. When a purchase order
is created, it may need to be entered into three different platforms—each with its own

numbering system.

2. Manual Allocation Planning. Deciding which food goes to which partner agency—and when—is
often managed through a master Excel spreadsheet. This "procurement plan" tracks estimated
pallet volumes, product types, and partner preferences. It's updated manually, shared via email,
and represents the single most critical operational document in the organization. If it gets
corrupted, overwritten, or misinterpreted, the downstream effects cascade through the entire
distribution network.

3. Inventory Record Accuracy. Food banks receive in pounds but often ship in cases or full
pallets. The unit-of-measure mismatch creates chronic inventory accuracy issues. If 60 cases of
peppers are received and allocated in case-level quantities, but the WMS only tracks pallet-level
shipments, the gap between what the system says is on the shelf and what's actually there grows
daily. Cold storage compounds the problem—frozen and refrigerated items with different
expiration dates may be treated as fungible when they're not.

4. Compliance and Revenue Risk. Food banks are funded through a complex mix of federal
programs (USDA TEFAP, CSFP), foundation grants, retail partnerships, and individual donations.
Each funding source has its own reporting requirements, audit standards, and documentation
thresholds. When 80-90% of annual revenue depends on demonstrating accurate distribution
documentation, any data gap becomes an existential risk.



5. The Volunteer Variable. Thousands of volunteers annually supplement the paid workforce—
sorting, packing, and processing food drives. They are essential but introduce variability: different
skill levels, intermittent availability, and limited training on technology systems. Harnessing their
energy while maintaining data quality is a design challenge, not a people problem.
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Fig. 1 — Thousands of volunteers supplement warehouse staff annually, sorting and packing food for partner

agencies. Integrating their efforts into digital workflows is a key design challenge.

The Hidden Cost of Manual Processes

Across warehouse operations, fleet coordination, partner services, and finance, a typical large-scale food
bank loses 6,000-9,000 staff hours per year to manual data entry, spreadsheet reconciliation, and cross-
system lookups. That's the equivalent of 3—-4 full-time employees who could be redirecting their energy
toward the mission.
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02 — THE OPPORTUNITY

Six Al Use Cases That Transform Food
Distribution Operations
Artificial intelligence isn't a silver bullet—but when applied to the right operational bottlenecks, it's

transformative. Here are six high-impact use cases where Al and intelligent automation deliver
measurable results in food distribution warehouses.



Use Case 1: Predictive Inventory & Expiration Management

With 55% of inventory being perishable and an 8-day average shelf life, every hour matters. Al-
powered inventory systems can continuously monitor expiration dates, predict spoilage risk based
on temperature exposure and product type, and automatically prioritize at-risk items for immediate
allocation. Instead of discovering expired product during a physical count, the system surfaces it
before it expires—and routes it to the nearest partner who can use it today.

Impact: 5-10% spoilage reduction = 4.25-8.5 million additional pounds reaching families annually.

Use Case 2: Intelligent Partner Allocation

Replacing the master Excel spreadsheet with an Al-driven allocation engine that considers partner
capacity, demographic needs (seniors vs. families vs. children), product preferences, geographic
proximity, historical pickup patterns, and real-time inventory levels. The system generates
optimized allocation plans, flags equity gaps (e.g., underserved food deserts), and adapts weekly
as donated inventory fluctuates.

Impact: Right food to right partners at right time—measurably better nutritional outcomes with the
same volume.

Use Case 3: Automated Compliance & Grant Documentation

Every pound distributed under a USDA program or foundation grant requires documentation: what
was distributed, to whom, when, in what quantity, and under what conditions. Al can automate the
chain of custody—from inbound receiving through warehouse storage to outbound delivery
confirmation—generating audit-ready reports in real time instead of requiring quarterly

manual compilation.

Impact: Protect 80-90% of revenue that depends on distribution documentation. Eliminate audit
deficiency risk.

Use Case 4: Fleet & Route Optimization

A refrigerated fleet operating at 98-111% utilization has zero margin for inefficiency. Al route
optimization considers delivery windows, partner agency hours, load composition (temperature
zones), traffic patterns, and driver availability to maximize pounds-per-mile. Predictive
maintenance models flag vehicle issues before they cause breakdowns on routes serving
remote communities.

Impact: 10-15% more deliveries from same fleet. Reduced fuel costs. Fewer missed delivery
windows.



Use Case 5: Unified Data Lake & Real-Time Dashboards

Connecting the 10-15 disconnected systems into a single, cloud-hosted data lake with normalized
schemas and real-time sync. From a single dashboard, leadership can see: current inventory by
facility and temperature zone, today's inbound and outbound schedules, fleet positions, partner
fulfillment rates, and financial KPls. No more Monday morning data aggregation. No more 12-hour
reporting lags.

Impact: Eliminate 2-3 hours/day of manual data aggregation. Enable data-driven decisions in
real time.

Use Case 6: Agentic Al for Operational Workflows

The frontier opportunity: Al agents that don't just analyze data but act on it. An agentic Al system
can automatically generate purchase orders when inventory drops below threshold, trigger partner
notifications when high-demand products arrive, reconcile financial records across systems
nightly, and draft compliance reports for human review. The human stays in the loop for decisions
—but the manual labor of execution is automated.

Impact: 1,500-2,500 hours/year redirected from data entry to mission-critical work.

{3 Dashboard 52,328

Top SKUs by Quantity
Warehouse Heat Map
Inventory Overview
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Fig. 2 — AI-powered dashboards give operations leaders real-time visibility into inventory levels, fleet

status, partner fulfillment, and compliance metrics across all facilities.

A scADADOG

03 — ARCHITECTURE



A Vendor-Neutral Integration Architecture for
Food Distribution

The goal isn't to replace existing systems—it's to connect them. A well-designed integration layer
sits between current platforms and a modern analytics/Al engine, normalizing data from every
source into a single, trusted model.

Four-Layer Reference Architecture

INTAKE LAYER — SOURCE SYSTEMS

WMS Fleet Client Finance Donor
(Inventory) Management Intake & AP Management

{ APIs - Webhooks - ETL Pipelines !
INTEGRATION LAYER — DATA NORMALIZATION

Schema Mapping ID Reconciliation Event Streaming Audit Trail

{ Unified Data Model (Cloud Data Lake) {
INTELLIGENCE LAYER — AI & ANALYTICS

Demand Forecast Allocation Engine Spoilage Prediction Compliance Automation

! Dashboards - Alerts - Reports - Agents
ACTION LAYER — OPERATIONS & DECISION SUPPORT

Real-Time Dashboards Automated Workflows Grant Reporting Executive Analytics

Key Design Principles

PRINCIPLE APPLICATION

No Rip & Replace Existing WMS, fleet, and finance systems stay. The integration layer connects
them without disrupting daily operations or requiring staff retraining.

Incremental Value Each integration delivers standalone value. Connect finance first? Immediate
PO deduplication. Add fleet? Delivery confirmation. No "big bang" required.

Compliance by Design Every data movement is logged with full audit trail. Grant reporting is a natural
output of the integrated data model, not a manual afterthought.

Al-Ready from Day One Normalized, time-stamped, quality-tagged data flows into the intelligence layer
automatically. When ML models are ready, the data is already clean.



Why Vendor-Neutral Matters for Nonprofits

Food banks can't afford vendor lock-in. Grant funding fluctuates, budgets are tight, and every dollar not
spent on technology is a dollar that buys food. A vendor-neutral architecture means the organization owns
its data, can swap components as better tools emerge, and never pays ransom to a proprietary platform for
access to its own operational history.
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04 — IMPACT MODEL

From 85 Million to 100+ Million Pounds: The Math Behind
Al-Enabled Growth

The question isn't whether technology can help food banks. It's how much additional food reaches
families when you eliminate the operational friction that's holding capacity back.

Four Levers of Impact

IMPACT LEVER

MECHANISM

ESTIMATED GAIN

Revenue Protection

Operational Efficiency

Spoilage Reduction

Fleet Optimization

85M

CURRENT ANNUAL
DISTRIBUTION (LBS)

Automated compliance documentation prevents
contract loss from audit deficiencies. Protects the
80-90% of funding tied to distribution records.

1,500-2,500 hours redirected from manual data
work to receiving, sorting, packing, and
delivering food.

Predictive expiration management and optimized
allocation reduce waste from ~5-10% to less
than 2%.

Al route planning extracts 10-15% more deliveries
from the same fleet, reaching more partners in
more communities.

+15% 100M+

CAPACITY GAIN PROJECTED ANNUAL
FROM Al/WMS DISTRIBUTION (LBS)

85M Ibs/yr protected

+8.5-12.75M lbs/yr

+4.25-8.5M lbs/yr

+2.5-4M Ibs/yr

12M+

ADDITIONAL MEALS
PER YEAR



The Compound Effect

These levers don't operate in isolation. When inventory accuracy improves, allocation gets
smarter. When allocation gets smarter, spoilage drops. When spoilage drops, more food is
available for delivery. When deliveries are optimized, partner satisfaction increases, and donation
retention goes up.

It's a flywheel: better data - better decisions > more food delivered - stronger donor
confidence - more food donated - repeat.

"Technology doesn't feed people. People feed people. But technology ensures
that every pound donated actually reaches a family—instead of expiring on a
shelf, lost in a spreadsheet, or stuck behind a compliance gap."

Implementation Roadmap

PHASE FOCUS TIMELINE

Phase 1 Foundation. Connect WMS, finance, and fleet Months 1-4
systems to cloud data lake. Eliminate duplicate PO
entry. Deploy real-time inventory dashboards.

Phase 2 Intelligence. Deploy Al allocation engine, predictive Months 4-8
spoilage models, and automated compliance
reporting. Integrate volunteer management data.

Phase 3 Autonomy. Activate agentic Al workflows: auto- Months 8-12
generated POs, partner notifications, nightly
reconciliation, and draft grant reports.
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Industrial-Grade Thinking for Mission-
Critical Operations

ScadaDog is a vendor-neutral industrial automation and lloT consultancy that bridges Operational
Technology (OT) and Information Technology (IT). We've spent years integrating complex,
mission-critical systems in energy, manufacturing, and infrastructure—where downtime isn't an
inconvenience, it's a crisis.

Food distribution at scale is an industrial operation. The warehouses, the cold chain, the fleet
logistics, the real-time inventory management—these are the same challenges we solve for
Fortune 200 energy companies and advanced manufacturers. The difference is the mission.

And the mission makes it matter more.

What We Bring

Systems Integration Industrial Expertise

> WMS and ERP connectivity > Cold chain & SCADA systems
> Fleet management integration > Edge computing & 0T sensors
> Financial system automation > Real-time monitoring & alerts
> Cloud data lake architecture > 24/7 operational support

Al & Analytics Certifications

v

Predictive inventory models AWS Partner Network

v

> Allocation optimization engines > Ignition (Inductive Automation)
> Compliance automation > Canary Labs Certified Partner
> Agentic Al workflow design > ISN - EEIl - SAM Registered

>90% 85% 24]7 5+

ON-TIME CLIENT EMERGENCY YEARS IN INDUSTRIAL
DELIVERY RETENTION SUPPORT AUTOMATION



Let's Talk About Your Operation

Whether you're a food bank, distribution network, or nonprofit logistics operation, we'd love to learn
about your challenges and show you what's possible. No pitch—just a conversation about how

technology can amplify your mission.

Hector K. Lopez, PhD
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