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Objective of the Workshop

In this workshop we will talk about cold chain issues for small
growers and we will introduce the concept of the mini-container
and its benefits for small growers and the enactment of future
technologies (for instance driverless logistics).

- We will present the state of the project and where we are going.

Part of the presentation will deal with energy/carbon footprint
Issues.

Pat Phelan and Jim Kallof will facilitate the workshop. | will

oversee the organization of this workshop with the help of Sergio
Lopez.



Activities

9:50 — 10:45 AM Workshop on Cold Chain issues and mini-containers.
Facilitated by Pat Phelan and Jim Kallof
Zoom Link: https://asu.zoom.us/|/83865883671



https://asu.zoom.us/j/83865883671

Agenda Draft

9:50 AM Introduction of Overall Concept and Design Issues, Pat Phelan
10:05 AM Logistics Implications, J. Rene Villalobos

10:20 AM Other applications of mini-containers, Jim Kallof

10:30 AM Discussion on food safety issues, Chaddy Robinson

10:40 AM Next steps, Pat Phelan, Jim Kallof and Rene Villalobos
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Motivation: \Why Do We Need to Improve the Cold Chain?

Make small farms financially attractive to entice people to start farming operations which
is needed because of the aging farm population

Solve the ‘first mile’ problem, one of the main obstacles to provide efficient logistics
services to small farmers

Attain economies of scale by aggregating products from different growers while at the
same time meeting food safety and traceability regulations

Introduce the products into the cold chain immediately after harvest, reducing food waste
and reducing the probability of food contamination

Create instantaneous cold storage where there is no infrastructure in place
Provide the basis for energy-efficient logistics for small harvests and market orders

Enable carbon emissions reductions, probably through electrification



Traceability
Energy Recovery
Pre-cooling
Electrification

One Proposed Solution: Mini-Containers

External

Electricity Input

\ 4

Electrical
Power Unit

A

~
Vapor
Compression
y System

Battery Bank

>

Filtration and
) Energy

Recovery Unit

4 x4 x4 ft3 containers
that can be transported
individually (i.e., on a
pickup) or together on a
trailer (as shown)



g EE EE E E EEEEEEEEEEEEEEHE

Where Do Mini-Containers Ht in the Cold Chain?

Mini-Containers

Farm, Farming
Practices and
harvesting

First mile logistics:
Routing

Display at retailer
shelf

Transportation to Storage at
— Consumer's — consumer's
premises premises

Preparation and
Consumption




Conceptual Design of a Mini-Container (MC)
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Conceptual Design of a Mini-Container (MC): Supply/Return Piping




Conceptual Design of the Central Driving Unit (CDU)
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Solar Electrification Potential at the Producer

MCs + CDU (CDU = Central
Driving Unit) can be stored at
the farm, and solar PV can be
used to provide electric power
to maintain the required
environmental conditions

Note: Solar PV can be
supplemented with fuel-driven
generators as needed.




System Design
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> Provisional patent application
filed on 6/15/20 via ASU

> Excel design calculations for
refrigeration & ventilation
requirements

» SolidWorks drawings for
major components

» Control scheme design under
development based on
Raspberry Pi microprocessor

> Prototype fabrication &
testing to begin shortly

Progress to Date




Smart Aggregation and Introduction to Cold
Chain using Mini-Containers

» The availability of mini-containers will allow the aggregation of small harvests of
different crops from different growers meeting food regulations

» The availability of mini-containers and the CDU will allow precooling and storage of

the harvested crops at the farm with minimal capital investment

: » The availability of active mini-containers at the farm will allow more logistics flexibility,
SO' utions provide better capacity use, less food waste, and reduced energy/CO2 footprints

» The availability of mini-containers and their sensors will allow for efficient use of
dissimilar vehicles for crop collection using vehicle routing planning models

* When the proper underlying market-interface decision platform and infrastructure are
In place, the mini-container will allow direct farm-to-final customer transactions




Expected logistics environment for fresh

products, post Covid-19

* |In the short term

« People staying at home, thus:
 Less consumption in the food service industry
«  Shift of consumption to supermarket chains
« Less consumption of high-priced alternatives
* Migration of some food-service suppliers to other markets
* Increased use of direct-to-consumer sales

* In the long term
* |Increased use of direct-to-consumer sales
« Use of autonomous freight vehicles and other automated loqistics alternatives
(AGVs in cross-docks, robotic arms, delivery drones, etc.)
« Totally automated supply chain based on physical internet principles around a
minimum standard unit that can be used for aggregating and splitting volumes
according to market and supply chain conditions




First Mile Logistics Problems

« Harvest sizes too small to fill a full truck

* Very often regulations mandate that harvests from different growers
cannot be consolidated in the same freight vehicle

* Lack of logistics agents with focus on harvest aggregation

)

What About
the
Regulations

?




Exhibit 2 Supply Chain 4.0°s improvementlevers map to six main value drivers.
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The Physical Internet implementation analogy
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Comments by Jim Kallof

. Logistics environment is constantly changing and shows no signs of
doing otherwise

. The Business Cycles are creating disruption

. Growers today must change the processes to remain competitive

. Challenges with our food supply and other external factors, we have
the opportunity to emerge with great improvements

. Covid and Major Influences can Relate to the current health
challenges within the supply chain, It can be related to the following
FOUR categories;

« The construction/engineering of the mini container for the food supply and the new -70 degree
box for the transport of the vaccine

« The unique situation of shipping small quantities that are perishable at the proper temperature

« Reducing the critical time in transit

« Tracking these shipments with 100% visibility



Comments by Jim Kallof

Mini container that will provide positive options for our agricultural
community

The small grower is our focus, and our objective is to develop new
tools and options to enhance their success

In a way, we are developing a type of dedicated model to improve
the ROI

ANOTHER GOAL ISTO TURN THE INVENTORY FASTER AND REDUCE
WASTE

The economics of today are forcing farmers to implement new
measures to look at the first and last mile that are typically the most
expensive



Comments by Jim Kallof

CAPACITY ISSUES currently we have low capacity of equipment due to high demand,
this condition will be with us for the foreseeable future

The small grower requires reliability, flexibility, tracking and proper supply
VALUE PROPOSITION

The mini container offers a solution in many ways, transit, storage, availability
THE ARTICULATOR HAS THE ROLE OF MANAGING AND ADAPTING

FOR COMPLEX TRANSPORTATION AND HANDLING REQUIREMENTS SOME FORM OF
DEDICATED SERVICES ARE GOING TO BE REQUIRED

By CONSOLIDATING shipments we can reduce transportation costs Mini Container
supports this option

Eliminate part of the growers TRANSPORTATION fleet- this trade off should shows
positive returns or breakeven at worst Mini Container supports this option

Find the balance between private and shared transportation

Utilize 3PL providers to fill the gaps that are based on a general number
of stops per week



Comments by Jim Kallof

The Mini Container should allow the loading labor function faster at
the growers site Mini Container supports this option

The Mini Container should allow the unloading labor function faster
at the destination point Mini Container supports this option
Warehouse Space- for short term overflow, may consider the
utilization of 3PL (refrigerated) when applicable and/or commit to a
specific amount of refrigerated space

Food Safety & Sanitation Considerations solutions will happen Mini
Container will comply

Other Considerations-Applications

Store & Ship Wine & Spirits

Pharma products

Ingredients & raw materials for specific commodities
Off Season rent out the mini-containers



—
= ‘
<L N
»- -
-'__¢,§:‘ <okt
T
=,

—

.;.

=
.-;?'1‘ I
) w ey
e

-
-~




FSMA Seven Rules

Sanitary
Transportation
Rule

Preventative

Food Defense Controls for

Rule Human Food
Rule

FDA FOOD SAFETY
MODERNIZATION ACT

Preventative

Third-Party Controls for

Certification Animal Food
Rule Rule

Foreign
Supplier Produce
Verification Safety Rule
Program Rule



FDA — FSMA Produce Safety Rule (PSA)

Six Key Requirements of PSA

Agricultural water, both for production and post-harvest uses
Biological soil amendments (e.g., compost, manure)
Production of sprouts

Domesticated and wild animals

Worker health, hygiene, and training

Equipment, tools, buildings, and sanitation

A o A



USDA Harmonized GAP Audit

What One USDA Audit Can Do For You

USDA GAP /
FDA PSR Alignment

One Audit -~ Multiple Uses




